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Abstract

Background eHealth applications are considered a technological fix that can potentially address some of the grand
challenges in healthcare, including burnout among healthcare professionals, the growing burden of patients with
chronic conditions, and retaining and recruiting healthcare professionals. However, as the deployment of eHealth
applications in healthcare is relatively novel, there is a lack of research on how they affect the work environment of
healthcare professionals. This study explores how work evolves—particularly for nurses—during the utilisation of
three eHealth applications.

Methods The study is a qualitative case study with an interpretive approach. The utilisation of three different eHealth
applications was studied. Seventy-five healthcare professionals were interviewed, most of whom were nurses (n=47).
Interviews were transcribed verbatim and qualitative content analysis was used to analyse the text.

Results Three main themes were identified: work that is ignored and overlooked; actions needed to complete visible
work; and more sedentary work activities. The findings suggest that work surrounding the utilisation of eHealth applica-
tions in care practices is mostly performed by nurses. While the promise of more efficient workflows resulting from
healthcare’s digital transformation may be realised to different degrees, the utilisation of eHealth applications creates
additional invisible labour for nurses.

Conclusion We identified through our analysis that the extra work created by eHealth applications is invisible at the
organisational level. Most of the invisible labour was performed by nurses, who were engaged in utilising the eHealth

applications. This needs to be recognised when implementing eHealth applications in care practices.
Keywords eHealth applications, Invisible work, Articulated work, Nurses, Digital health

Introduction

eHealth as a development in healthcare has been promi-
nent for more than two decades since Eysenbach’s oft-
cited article [1]. Much of the work within the area aims
to develop and deploy eHealth applications to digi-
tally support patient care [2]. Dominant discourse on
eHealth applications promises that they will improve
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efficiency in healthcare provision and increase accessibil-
ity for patients [3]. However, there are still uncertainties
regarding the impact of eHealth applications on health
outcomes and healthcare work [4—6]. Regarding health
outcomes for patients, there are studies indicating that
remote data sharing and self-monitoring can reduce hos-
pital readmission [7], medication errors [7], and hospi-
talisation [8]. These moderate findings suggest eHealth
applications may have a positive impact on health out-
comes. While there are reports on eHealth applications
supporting healthcare workers, there are also indications
that they may change and even increase the workload for
healthcare professionals, especially for nurses. A study on
patient-accessible electronic health records (PAEHRS),
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found evidence for increased workloads for nurses [9].
Another study, on Swedish primary healthcare nurses’
perceptions of using eHealth in support of patient man-
agement, found similar findings [10], as nurses claimed to
be in the midst of digital chaos. These findings are trou-
blesome, as nurses are the largest professional group in
the healthcare system and many of them are debating
leaving the profession due to feeling overworked [11].
Notwithstanding the extra work eHealth applications
seem to impose on nurses, the Swedish government,
and other nations—i.e. Australia, the UK, and Denmark
[12]—have provided billions of dollars to support the
digital transformation of their healthcare systems and the
increasing use of eHealth applications [13]. Given these
growing investments in eHealth, we argue that there is
a need to understand how and why the implementation
and use of eHealth applications in healthcare may have
problematic consequences for nurses.

The aim of the paper is to raise awareness on the impact
of eHealth applications on nurses’ work, informing deci-
sion makers, eHealth developers, and managers and help-
ing them move toward a future working environment
for nurses where there are fewer negative consequences
related to eHealth deployment. The paper starts with
providing a theoretical foundation of invisible and articu-
late work and offer a brief overview on the history of the
nursing—technology relationship. It then presents case
studies of three different eHealth applications in Swedish
healthcare and highlight the impact the eHealth applica-
tions have on nurses’ work. Finally, the paper discusses
the implications of our findings for nursing practice. We
believe the observations and reflections presented in this
paper are relevant to other contexts where eHealth appli-
cations are deployed.

Theoretical frameworkinvisible and articulation work

The concept of ‘invisible work’ originated in the 1980s
with Daniels study of women’s domestic work, referring
to work that is unpaid and undervalued [14]. The con-
cept has since expanded to include work that is ignored,
marginalised, overlooked, underregulated, legally
unprotected, or a mixture of all of the above [15]. Emo-
tional labour, such as the engagement and detachment
required in nursing, is an example of invisible work that
is essential but often devalued [16, 17], as it is consid-
ered ‘natural’ and not an expertise or a competence [18].
Articulation work, which refers to the coordination and
integration needed to complete visible work [19]. The
boundaries between visible and invisible work or for-
mal and informal work are fluid, and articulation work
is carried out in the intersection between them [20].
For example, Oudshoorn (2008) explores the uptake of
cardiac telemonitoring technology [21]. The nurses she
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studied were assigned a formal task, such as instructing
patients on how to use the technology, attaching sen-
sors, and sending ECG data. However, they also needed
to spend time with patients to assure them that they
could trust the technology. Thus, this invisible work of
nurses in comforting and convincing patients to use the
technology was pivotal for turning non-users of car-
diac telemonitoring technology into users [21]. Simi-
larly, Badker and Juul Nielsen (2015) investigated online
rehabilitation and the work required by patients and
healthcare professionals [22]. They suggest that although
telecare promises to deliver more efficient healthcare
services and improves quality of care for patients, new
invisible work practices emerge. These invisible work
practices included patient recruitment and coordination,
and integration of the telerehabilitation equipment into
both the patients’ and the nurses’ everyday lives. With-
out this articulation work, the telerehabilitation infra-
structure would not hold up, but at the same time this
kind of work was devalued and unrecognised [22].

The history of nursing-technology relationship

Nurses make up the largest segment of the healthcare
work force globally and play a key role in any healthcare
system [23]. Nursing is dominated by women and is con-
sidered a female-dominated service profession [24]. Thus,
there is a strong gender bias toward females in nursing.
Nursing is often associated with care and caring [25,
26]. The public discourse around nursing and care often
implies ‘Nightingale stereotypes’ and Victorian ideals of
women being empathic, sensitive, kind, compassionate,
and self-sacrificing [26—28]. In contrast, technology is
often linked to cultural values associated with stereotypi-
cal ‘male’ characteristics such as decision-making, logic,
and rational thinking [29]. However, in environments
where work involving technology is female-coded, it is
often considered repetitive, mechanical, and the work-
ers involved in its deployment are often depicted as low
skilled, low-wage labourers [30, 31].

The use of technology in nursing has prevalent for
centuries—e.g., thermometers, stethoscopes, moni-
toring machines, and computers [32], but the skills to
incorporate technology into care practices are seldom
acknowledged [31]. This may be due to the female-
dominated nature of nursing and the perception of car-
ing as a natural and inherited skill [26, 33, 34]. Hughes
et al. (1971) argue that as a profession decreases in sta-
tus and prestige, its work becomes less visible [35]. In
healthcare, nursing professionals collaborate closely with
physicians. The physicians’ profession is associated with
medical science—focused on illness and curing—while
the nurses’ profession is related to caring, focussed on
helping patients living with illness [28]. Physicians, in
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comparison to nurses, have higher status and medical
science is regarded as more prestigious than nursing [28,
34]. Thus, healthcare is comprised of larger social struc-
tures through which structures of power and knowledge
are reproduced, and healthcare thus produces diverse
technology usage by placing different expectations on
different professions. In thinking about invisible and
articulated work and structures of power, we can focus
on the implications the utilisation of eHealth applications
has for nurses.

As an example, Dillard—Wright (2019) examined the
apparatus of power/knowledge electronic health records
impose on nurses [36]. She likened the electronic health
record to a panopticon, in which nurses are watched and
governed. In other words, everything nurses enter into
the electronic health record can be seen by patients, phy-
sicians, and nurse colleagues. On the one hand, nurses
are subjected to power, as their work is under surveil-
lance. On the other hand, nurses can exercise power,
as it is their narratives about patients that are noted in
the electronic health record [36]. The latter (exercising
power) is challenged by self-monitoring eHealth applica-
tions, in which the patient’s own words are documented.
Dillard—Wright (2019) argues that the electronic health
record dictates the focus and work activities of nurses
due to its scripts. Thus, scripts define, shape and control
nurses’ work. The concept of “technological scripts” was
coined by Akrich in 1992 [37] and refers to how devel-
opers’ ideas about how a certain technology should be
used are inscribed into the technology like a manuscript;
i.e., do A then B, etc. According to Dillard—Wright the
technological scripts of electronic health records force
nurses into certain standardised behaviours, thus over-
powering innovation, individual decisions, and critical
thinking [36].

Common themes in the literature on the nursing—tech-
nology relationship include training and digital literacy

Table 1 Overview of the cases
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[38-40], and it is argued that the resistance to and imple-
mentation failures of eHealth applications are due to
healthcare professionals’ non-technical skills and atti-
tudes. However, Ziebland, Hyde, and Powell (2021) argue
that eHealth applications may have unintended conse-
quences for care work and need to be studied more criti-
cally and in more nuance in context, instead of assuming
resistance to technology is a result of the characteristics
of nurses or other healthcare professionals [41]. Follow-
ing this argument, our study explores how work evolves
for nurses during the utilisation of eHealth applications.

Methods

Case studies on evolution of invisible work

Qualitative case research with an interpretive approach
[42, 43] was used to generate an understanding of how
work evolves during the utilisation of three eHealth
applications. Qualitative interpretive case studies facili-
tate in-depth studies on emerging eHealth applications
in their natural setting [44]. Although past research [10,
22, 36, 45, 46] indicates that eHealth applications change
and increase the work of nurses, the understanding of
the phenomena is still limited. The method of qualita-
tive interpretive case studies enables us to describe how
the study participants interpret the work they are doing
when deploying eHealth applications.

The study consisted of three case studies (see Table 1
for a short overview and Table 2 for detailed case descrip-
tions). The three cases were selected as they provide data
across five dimensions: (1) different groups of patients
(primary care patients, patients with haemodialysis, and
the aftercare of patients with heart failure); (2) different
kinds of healthcare professionals (primary care nurses,
hospital nurses from two different medical specialities,
physicians, psychologist, managers, and administrators);
(3) different eHealth applications (an eHealth application
for digital entry and contact to and with primary care, an

Case 1

Case 2 Case 3

Group of patients primary care patients

17 nurses

6 physicians

3 managers

2 administrators
2 psychologists

1 physiotherapist

Kinds of healthcare professionals

27 female
4 male

Gender

Kinds of eHealth applications
Parts of the healthcare sector
Cultural context

digital entry to primary care
primary healthcare

patients with haemodialysis aftercare of patients with heart failure

21 nurses 9 nurses

8 physicians 3 physicians
1 administrator 2 managers
25 female 10 female

5 male 4 male

continuous monitoring intermediate monitoring

specialist care specialist care

Sweden
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Table 2 Summaries of the three cases

Case 1: An eHealth application to support digital entry to primary care

In 2016, physcians developed an eHealth application to support digital entry to primary care, with the aim of providing healthcare professionals with
the ability to triaging patients digitally, thereby increasing accessibility and improving care effiency. Tha application enables registered patients to con-
tact their primary care centre digitally, answering questions about their health and reasons for contacting a care provider, which are then compiled into
a medical report that are visible to healthcare centre employees. Patients request are first assessed by a nurse, who can ask follow up questions via chat
or video and decide if the patient’s request can be handled by a nurse or if a physician or other healthcare professionals need to be involved. Physcians
or other healthcare professionals can be invitaded to participate in online communication regarding the errend (the communication between health-
care professionals is not visible to patients), or the patient errend can be delegated to another healthcare professional via the eHealth application. The

application can also be used to iniate contact with patients regarding medical results and appointments
This case study focus on the deployment of the eHealth application at three primary healthcare centres, in total, 31 interviews were conducted (17
nurses, 6 physicians, 3 managers, 2 administrators, 2 psychologists and 1 physiotherapist)

Case 2: An eHealth application for continuous monitoring

In 2014, a professor in computer science and his colleagues developed an eHealth application for remote monitoring of patients experiencing kidney
failure and who require home dialysis. The development of the application was based on the study of healthcare professionals work, mainly the work of
nurses, and involved digitalising manual patient data reporting in close collaboration with healthcare representatives, including physcians and nurses.
Patients are remotely monitored through a encrypted tablet, which enables secure login without identification. Each patient has their own unique care
profile in the eHealth application and the healthcare professionals monitor the dialysis treatment at home, in real time, by automatically transmitting
health parameters such as weight and blood pressure through Bluetooth technology. The application presents the results to healthcare professionals
and patients through visualisations and trend curves. Patients either perform their own dialysis four times a day or have assisted treatments, in which
municipal nurses perform the home dialysis and use the same tablet to report data as patients who perform their own treatment. Patients can com-
municate with healthcare professionals through video calls, chat messages, and photos if necessary. Nurses attend daily to the patient-reported data
while the physicians mostly attend to the trend curves and patient data overview before physical visits (these normally take place every six weeks for
each patient), when a prescription is changed for a patient, and/or when a patient’s values are unstable and require attention. Sometimes, the nurses
also initiate a conversation with the responsible physician regarding medical data in the eHealth application that need to be addressed

This case study focus on the deployment of the eHealth application at clinics in five different hospitals, in total of 30 interviews were conducted (21

nurses, 8 physicians, and 1 administrator)
Case 3: A digital eHealth application for intermediate monitoring

In early 2000s, a development company created a digital eHealth application aimed at making healthcare more efficient. The first version of the applica-
tion was tested and further developed in collaboration with a clinic specialised in aftercare for patients following myocardial infarction. The eHealth
application enables patients to exchange information and communicate with healthcare professionals via a web application. Patients log in using

their individual ID and enter their predetrimened vital parameters in the downloadable webapplication for smartphones, tablets or computers. The
application. Includes a chat function that allows communication between healthcare professionals and patients. Patients have a unique care profile

in the eHealth application where they report health parameters like blood pressure and weight. Patients use their own technical equipment, and if

a particular patient does not have a blood pressure cuff, for example, they do not report their blood pressure. The application creates a visualisation

of the patients condition, and an assessment is shown to healthcare professionals using different colours: red indicating urgency, yellow indicating a
need for attention, and green indicating that everything is well with the patient. At the three hospital clinics studied, patients did not have scheduled
times for reporting data into the application. Some patients reported regularly, regardless of their state of health, while others only reported when their
health was deteriorating. Nurses assessed the patient-generated on a daily basis and are responsible for keeping track of patients, while physcians use

the application before patient contact

This case study, focus on the deployment of the eHealth application at three hospital clinics, in total 14 interviews were conducted (9 nurses, 3 physi-

cians, and 2 managers)

eHealth application for intermediate remote monitor-
ing, and an eHealth application for continuous remote
monitoring); (4) different parts of the healthcare sector
(primary care and two types of specialist care); but at
the same time are part of (5) the same cultural context
(Swedish healthcare).

The companies behind the three eHealth applications
provided contact information with healthcare practices
using their applications. The researchers then contacted
and gained access to the practises described in Table 2,
where the three applications were in use. The researchers
had no former relations with these healthcare practices.

Individual semi-structured interviews [47] were con-
ducted by all three authors in order to capture the work
nurses and other healthcare professionals perform to
make the eHealth applications part of their everyday
work. A purposeful sampling included 75 interviews

with nurses (n=47), physicians (#=17), administrators
(n=3), psychologists (n=2), a physiotherapist (n=1)
and managers (7 =5). The Interviewees were selected due
to their experience working with one of the three eHealth
applications i.e. we wanted to understand the meanings
and interpretations of the perceived impact on the work-
ing environment the eHealth applications had among dif-
ferent healthcare professionals. The interviewees had a
wide age range, from their 20 s to 60 s, with the majority
being middle-aged. They also had varying levels of work
experience in the healthcare sector, ranging from a few
years to over three decades The semi-structured inter-
views followed an interview guide, lasted 30-90 min, and
were recorded and transcribed verbatim. In the interview
guide we asked questions such as: could you tell me about
a situation in which you used the eHealth application?
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How did you experience that situation? Who is involved
in using the eHealth application at your work place? Has
the eHealth application had any impact on your work-
ing environment? If so, how? Has the eHealth applica-
tion had any impact on your relationship with colleagues
and other healthcare professionals? etc. Through these
and other questions, we sought to gather comprehen-
sive information about the experiences and perspectives
of a wide variety of healthcare professionals regarding
the eHealth applications. SF conducted the interviews in
case 1, LP in case 2, LP and GE in case 3. In addition, field
observations were carried out at primary care centres.
The observations were planned walk-along sessions [48]
and took place during the initial training sessions as well
as during half- and full days when the nurses conducted
their everyday care work, with a total of five full days and
four half days observations. The observations were either
conducted by SF or GE, focusing on the routines and hab-
its among nurses when interacting with other healthcare
professionals, patients, and various technologies. During
the observations, fieldnotes were taken. While interview
transcripts form the basis for our analysis, the analysis is
strengthened and informed by field observations.

Analysis

The approach used for our analysis can be broken down
into three steps. First, each case was analysed separately
through inductive qualitative content analysis [49] to
‘make meaning’ of each case. The identified themes
of each case were compared and discussed within the
research group. In the cross-case analysis we found inter-
related paradoxes. The findings of this analysis have been
published [50]. Three authors (SF, LP, and GE) discussed
the findings of the inductive qualitative content analy-
sis in the published paper and acknowledged that all
three eHealth applications had more impact on nurses’
work than on the work of other healthcare profession-
als, as they perpetuated boundaries between professional
groups due to ingrained power structures [50]. We found
this interesting to explore further in this paper. Thus,we
searched and read the literature on nursing—technology
relationship and came across literature on invisible and
articulate work. We used the insight from the literature
on invisible and articulated work [14, 15, 18, 20] to con-
duct our deductive analysis of the data. In this second
step, the empirical data for each case was read and reread
several times through the lens of invisible and articu-
lated work. We analysed the transcripts from all inter-
views (i.e., not only for nurses but also other healthcare
professionals) and the fieldnotes by hand to get a deeper
understanding of whether the eHealth applications had a
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different impact on nurses than the other healthcare pro-
fessionals and if so, how?

After conducting separate analyses, we engaged in
joint discussions and shared our interpretations of the
empirical material. During this phase, we perceived that
a common matter among the nurses was an increase in
sedentary work resulting from the use of eHealth applica-
tions. Although this had not been previously described in
the literature on invisible and articulated work, we rec-
ognized its significant and hidden impact on the nurses’
working environment and health. We moved back and
forth in the data and discussed our interpretations of
the narratives portrayed in the transcripts [51]. All three
authors have different backgrounds and our interpreta-
tions of the data were contrasted for similarities and dif-
ferences [52], first within each case and then across the
three cases [44]. An example of this process is the iden-
tification of sub-themes that was related to work that is
expected to be carried out by nurses but is ignored or not
valued by others. We identified that the eHealth appli-
cations added additional responsibility and increased
complexity to nurses’ work. The eHealth applications
also required more supervision of data, which resulted
in extra workload as they had to ensure the accuracy of
both reported and unreported data. As we had very simi-
lar interpretations of the data, we iteratively constructed
potential themes and sub-themes which we reviewed,
defined and named [51]. The third step consisted of syn-
thesising the findings [53].

Results

A total of 75 healthcare professionals were interviewed,
most of whom were nurses (n=47). During data analy-
sis we identified three main themes related to the work
of nurses when utilising the three eHealth applications:
work that is ignored and overlooked, actions needed to
complete visible work, and more sedentary work activi-
ties (See Table 3). The interpretive qualitative analysis
focused on invisible and articulated work, but we also

Table 3 Main themes and sub-themes

THEMES SUB-THEMES

WORKTHAT IS IGNORED AND OVER-
LOOKED

- Additional responsibility and
increased complexity
-Supervision of data

+ Reassurance about reported
and unreported data

ACTIONS NEEDED TO COMPLETE VISIBLE
WORK

-Interpretation of data
-Layout/editing

- Teaching patients to use and
handle the devices

MORE SEDENTARY WORK ACTIVITIES
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found one theme that did not fit into the conceptual
framework used in the analyses (the last theme). The two
main themes consisted of six subthemes (see Table 3).

Work that is ignored and overlooked

Across all three eHealth applications, the idea that work
that was conducted by nurses was to some extent ignored
and overlooked by their organisations (i.e., work that
was crucial but not highlighted by others; work that was
rendered invisible by others) was identified in the data
analysis. Invisible work was related to three sub-themes:
(1) additional responsibility and increased complexity, (2)
supervision of data, and (3) reassurance about reported
and unreported data.

Additional responsibility and complexity

In the cases of digital entry to primary care and inter-
mediate monitoring, interviewees described that the
eHealth applications did not replace pre-existing care
pathways and care work. Instead, they added new work
for nurses, running parallel to existing work. This was
due to the fact that not all patients were able or willing
to use the applications. As a result, nurses had to carry
out both traditional and digital work routines, which
added to their responsibilities and made their work
more complex. This irony was explained by one of the
nurses using the eHealth application for digital entry to
primary care:

“it becomes more to keep in mind... as there are
a lot patients phoning, we are stuck on the phone
and then you get patients requests through the
eHealth application and there you have...okay,
you don’t have to answer the whole request but
you have to, within half an hour, give some kind of
reply that you have seen the errand, so you have to
get it up and running at the same time as there are
a lot of calls and they want help fast..”
[Interviewee 64, nurse, using the eHealth applica-
tion for digital entry to primary care]

As in the above quote, many nurses described how
they combined their pre-existing routines with new
digital care work routines.

However, in one of the primary healthcare centres
using the eHealth application for digital entry, there
were enough patients to allocate one or more nurses
solely to digital work, while others had allocated time
for pre-existing work routines. During these circum-
stances, nurses reported that the eHealth applications
saved time as some of the digital work was done by
patients; such as measuring their own health param-
eters at home and answering triaging questions online.
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Supervision of data

Pre-existing care work routines run on different logic
than digital work routines. Pre-existing care work is
characterised by synchronous communication with
patients through phone or physical meetings and
is typically scheduled one patient at a time. Digital
work through eHealth applications involves asynchro-
nous communication, allowing multiple interactions
with different patients over time; i.e., patients use the
eHealth applications when available and if time allows.
Thus, nurses narrated their frequent management of
the data generated by the eHealth applications in a
similar manner as one of the nurses using the eHealth
application for continues monitoring:

“I have to constantly check so that...or almost all the
time, check if someone has sent something”
[Interviewee 4, nurse, using the eHealth application
for continues monitoring]

Interviewees highlighted that the eHealth applica-
tions amplified data on patients’ state of health. This was
described in most interviews as an added advantage. As
one of the nurses said:

“We are more attentive. We can keep an eye on
the patients who are at home. Vital parameters of
patients are observed daily, and we can contact
them if necessary...they don’t have to wait for an
appointment...we check on them constantly...it is
positive”

[Interviewee 41, nurse, using the eHealth applica-
tion for intermediate monitoring]

At the same time, it became clear that it was the nurses
who had to manage the increase in patient data. As
explained by one of the physicians:

“The daily follow-up via the continues monitoring
eHealth application, it is in the hands of the nurse,
and they flag when there is something, when they feel
something is not right with the patient, and we need
to think about it’ and so on”

[Interviewee 13, physician, using the eHealth appli-
cation for continues monitoring]

The management of increased dataflow became an
added but invisible burden for nurses, that required time
and effort in an already fragmented workday.

Reassurance about reported and unreported data

The added responsibility and complexity of digital work
routines and data supervision also generated new work-
ing routines in terms of reassurance about reported
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and unreported data. The nurses described how they
needed to contact patients via phone if the data from the
eHealth applications was unclear or if the patient didn’t
report data as expected. Often, nurses preferred to con-
tact the patient through a phone call as they perceived
it to be more efficient than a prolonged chat conversa-
tion. Judgements were that over the phone they receive
direct answers and could instantly adapt and ask follow-
up questions, while in the chat it could take time for the
patient to answer; i.e., the conservation could be stalled
due to slow response time on follow-up questions.

The eHealth applications for intermediate and continu-
ous monitoring relied on daily patient-generated data.
However, some patients reported irregularly. In such
cases, nurses had to contact patients regarding unre-
ported data when they didn't receive any information.
One nurse, using the eHealth application for intermedi-
ate monitoring mentioned the following:

“There are those who do not frequently report data...
for example I had one patient who said when I
called him and wondered why he didn’t [he said] T
forgot to do that”

[Interviewee 32, nurse, using the eHealth applica-
tion for intermediate monitoring]

Thus, nurses anticipated receiving patient data through
the eHealth applications, and had to resort to worka-
rounds when data wasn’t available. Workarounds were
necessary due to patients’ (non)compliance with the log-
ics of the eHealth applications.

Actions needed to complete visible work

Our analysis suggested for visible care work to be com-
pleted, the nurses needed to (1) interpret data, (2) layout/
edit data, and (3) teach patients how to use the applica-
tions. In this context, visible care work refers to physical
check-ups, documentation in electronic health records,
communication with other healthcare professionals,
measurements, and standardised documentation.

Interpretation of data

Alll three eHealth applications required patients to report
their health status through measurments or descriptions.
The design of the applications defined what measure-
ments and numbers patients needed to report, and the
nurses had to interpret the data to decide on appropri-
ate actions. For example, in the eHealth application for
digital entry to primary care, patients were asked to rate
their pain level on a scale from 0-10 (0 for no pain and 10
for extreme pain). Consequently, nurses then needed to
interpret what the ratings meant. Nurses described that
many patients entered high numbers as they believed
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it would fast-track them to a physical medical appoint-
ment. One of the nurses, referring to the eHealth applica-
tion for digital entry to primary care, complained:

“Levels of anxiety or pain are difficult to interpret
through numbers...many people feel that I'm con-
tacting you because I'm in a lot of pain, so of course
I'm very much in pain, they rate it as ten...nuances
disappears as it is just a number... it makes it hard
to understand the severity and what actions are
needed”

[Interviewee 60, nurse, using the eHealth applica-
tion for digital entry to primary care]

Similarly, a nurse, referring to the eHealth application
for intermediate monitoring, explained:

“The very structure of the program itself limits you.
Because when you enter the application, many may
have rated their health as bad...it can be red for all
patients [red indicating urgency]. Just ‘oh, my God,
everyone is very sickl..when you call them or set
them up for a medical appointment, it turns out it is
not an urgency. You receive a picture [of the patient’s
health] that is perhaps worse than it really is”
[Interviewee 45, nurse, using the eHealth applica-
tion for intermediate monitoring]

Nurses not only had to interpret patient-gener-
ated measuments and assess their urgency, but also
to receive excessive and disorganised data, making it
challenging to understand the overall picture. The
standarised data collection through the eHealth appli-
cations meant that patients entered irrelevant data,
requiring nurses to extract key information from large
amounts of data.

Layout/editing

In all cases, nurses were responsible for compiling
eHealth application data and entering it into the patient’s
electronic health records, which required significant lay
out work and editing. The data did not transfer automati-
cally, and nurses utilised different techniques to lay out
and edit data. One nurse, using the eHealth application
for digital entry to primary care, described her procedure
as follows:

“You can copy/paste all the data, but it gets quite
messy, I think anyway... I usually sort of summarise
everything in the electronic health record, what I
think is essential, symptoms and more”

[Interviewee 73, nurse, using the eHealth applica-
tion for digital entry to primary care]

The nurse describes how she summarised the dialog
and data from the eHealth application for digital entry to
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primary care while others copied and pasted most of the
data generated in the eHealth application. Correspond-
ingly, patient-generated data is portrayed differently in
the electronic health record depending on who entered
the data.

Teaching patients to use and handle the applications

As the three different eHealth applications depend on
patient-reported data, it is obviously important that
patients use the applications. Different strategies were
used to engage patients in the three different applica-
tions. For digital entry to primary care, no training was
provided, while for continuous monitoring and interme-
diate monitoring, nurses were responsible for recruiting
and training suitable patients. Nurses spent considerable
time introducing the applications and training patients.
When estimating the time spent on this task, a nurse,
referring to the eHealth application for continues moni-
toring, explained:

“You see them [the patients] quite often at the start...
you are even with them in their home, and some-
times you go to their home an extra time to make
sure they are on top of things”

[Interviewee 24, nurse using eHealth application for
continues monitoring/

Interviewees using the eHealth applications for
continuous monitoring and intermediate monitoring
highlighted that initial introduction and training were
crucial when it came to utilising the eHealth applica-
tions. If patients failed to use the applications or failed
to report data, the nurses would not be able to enter
the measurements and standardised documentation
and needed to contact patients by phone or chat. Thus,
patient engagement was crucial in digital working
routines.

In addition, patients contacted the nurses when they
needed help with technical support for the eHealth appli-
cations for continuous monitoring and intermediate
monitoring. At the initial introduction, patients received
information about technical support from the applica-
tion’s developers. However, when patients experienced
problems with the technology, they contacted nurses
for technical support. One nurse, who worked with the
application for continuous monitoring, explained that
their patients contacted them and asked for help when
there are problems with the devices and that it is hard to
say no to the patient. She exclaimed:

“You don’t want to be technical support. That...that’s
not our job, but you get drawn into it’.

[Interviewee 15, nurse using eHealth application for
continues monitoring/
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More sedentary work activities

While our analysis focused on invisible and articulated
work, a consequence of increased digital work routines
was decreased physical inactivity. Nurses complained
about how the work in managing and supervising data
rendered by the eHealth applications led to more sed-
entary work activities. They were able, and encouraged,
to communicate with colleges through the applications,
which resulted in less movement within the wards/pri-
mary care centres. Furthermore, sitting down in front of
computer screens resulted in fatigue:

“You become tired comsidering that you have been
sitting still for so long. At the same time, the time
goes by very quickly when you are chatting with
patients. The screen time, I think takes a lot of
energy...you get more tired”

[Interviewee 58, using the eHealth application for
digital entry to primary care]

The nurse describes how time passes quickly when
chatting with patients. In a similar manner, many nurses
described asynchronous communication with patients,
particularly when working in the eHealth application for
digital entry to primary care, as immersive. This in turn
resulted in fewer regular breaks and more sedentary
work.

Discussion

This study aims to shed light on the less visible and obvi-
ous ways of how eHealth applications impact nurses’
work. The empirical data shows that these applications
have increased workload for nurses by adding digital
work routines to pre-existing ones. The irony is that the
digital transformation of healthcare is often portrayed
as new technology that is solving problems in new and
more efficient ways [54], transforming organisations [55],
and replacing pre-existing ways of working. However, the
eHealth applications for intermediate monitoring and
digital entry to primary care we studied did not replace
pre-existing routines. Instead, nurses had to work in par-
allel practices amidst different logics. When confront-
ing these differing demands, nurses are forced to resort
to workarounds when utilising the eHealth applications.
This kind of work is seldomly recognised and is therefore
rendered invisible and undervalued. In the case of con-
tinuous monitoring, pre-existing routines were largely
replaced by the eHealth application, but at the same time
the nurses received more data demanding constant atten-
tion. Thus, the findings of the present study, as well as
those of other studies [10, 19, 21, 46, 56—59], indicates
that work that is made visible (e.g., triaging, measure-
ments, documentation) is materialised in the eHealth
applications while invisible work is not. Nevertheless,
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relational work with colleagues and patients was made
possible through asynchronous communication via the
chat-functionality of the eHealth applications, but the
extent to which this relational work was required did not
materialise when organising work schedules. As such, it
went unacknowledged. Similar to the work of Lie et al.
(2019), we found that relational work through asynchro-
nous communication through written language was more
demanding and time consuming than synchronous oral
communication [60]. For example, asynchronous com-
munication was perceived as more ineffective than syn-
chronous communication through the phone when quick
responses were needed from patients.

Our study found that the eHealth applications required
nurses to take on the role of invisible data managers,
keeping track of both reported and unreported data.
Reported data must be interpreted, edited, and trans-
ferred into the electronic health record. It may seem like
a straightforward process, but each step involves invis-
ible labour that is often overlooked. Petient-generated
data is often complex and fragmented, requiring nursing
skills and knowledge of the patient to make sense of the
data. Thus, patients’ interpretations of the objectives of
the eHealth applications and their role as eHealth users
differ. Accordingly, nurses need to align different data
perspectives to make sense of the whole picture (e.g., the
patient’s state of health).

Concerning articulated work, eHealth applications
enter care work organisations with insufficient interoper-
ability to pre-existing obligatory documentation systems;
i.e., the electronic health record. As a result, nurses have
to copy/paste, edit, and layout patient data to make it fit
into obligatory documentation systems. Furthermore,
to receive patient data, nurses must sometimes teach
patients how to use and handle the eHealth applications
for intermediate and continuous monitoring. When
technical troubles arise, nurses become the first line of
technical support, as patients reached out to nurses and
not the company that developed the applications. Unre-
ported data was also underlined as an issue in all three
cases. In the eHealth application for digital entry to pri-
mary care, patients often failed to answer the system-
generated questions and, as a result, the medical report
to the nurses was incomplete, which was often solved
by follow-up questions through the chat or via a phone
call. In the case of intermediate and continuous monitor-
ing, unreported data resulted in concerns about patients,
which was often solved by phoning patients. As such,
repair work (e.g., repairing communication) was needed
to make the eHealth applications work in practice. This
result is in line with the work of other scholars [21, 61,
62]. Based on the outcomes of this analysis, increases in
digital work routines led to fewer physical activities and

Page 9 of 12

more sedentary work. Increased time spent in front of
computer screens was perceived as tiring. According to
the results of the study by Moreno-Llamas, sedentary
behaviour and inactivity has a negative impact on an
individual’s health [63].

What we did identify in the data in relation to digital
entry to primary care, was that in one out of three pri-
mary care clinics, the number of patients using the digi-
tal entry was significant enough to divide nurses working
exclusively on patients contacting the primary health-
care centre by phone or through the eHealth digital
entry application. This division of duties reduced nurse’s
perceived stress levels and made them feel more con-
tent with the eHealth application [64]. The nurses even
expressed that they found it relaxing to work on indirect
patient through asynchrounous conversations rather
than direct patient contact through the phone. However,
the nurses still had to move and summarise text between
the eHealth application and the electronic health record,
resulting in additional work.

In sum, nurses’ work, through the eHealth applications,
became diverted from direct patient care toward data
management. The findings indicate that eHealth appli-
cations require care, nourishment and supervision, oth-
erwise they lose their utility. Their existence depends on
patient-reported data. Thus, healthcare workers, particu-
larly nurses, need to simultaneously take care of running
the eHealth applications, encouraging patients to use the
eHealth applications, and managing patient data. The
care and nourishment of eHealth applications takes time
and the invisible labour it requires seems to be directed
toward nurses. This responsibility directed towards
nurses may be explained by the fact that a physician’s pro-
fession is focused on illness and curing, while the nurses’
profession is related to caring, and is focused on helping
patients living with illness [28]. eHealth applications for
continuous and intermediate monitoring are developed
to monitor patients’ everyday lives while living with ill-
ness and it may be seen as a ‘natural task’ for nurses to
take care of the eHealth applications and the data they
generate, as it keeps them up to date on patients’ vital
parameters. Perhaps this nurturing of data, which goes
largely unnoticed at the organisational level is the new
form of caring, and the nurses assuming responsibil-
ity for nurturing this data is a way of caring for patients
in a digital world. As the eHealth applications become
incorporated into care practices, they increasingly influ-
ence caregiving and demands the nurses’ attention. This
does not mean that eHealth has an overall negative effect;
however, the extra work required in taking care of the
eHealth applications and the data they generate becomes
additional and invisible labour for nurses, which must
be recognised by organisations, eHealth developers, and
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decision-makers as it has a profound effect on nurses’
work environment.

Implications for practice
The present study has several implications for eHealth
developers, managers, and decision-makers.

First, eHealth applications often rely on patient-gen-
erated data. Our empirical findings indicate that both
reported and un-reported patient data are of concern to
nurses. eHealth developers must make visible in the user
interface for patients what is expected of them; namely,
what kind of data to report and when.

Second, managers should critically examine their ways
of framing work, acknowledging both visible and invisible
work. They ought to question the status quo regarding what
is perceived as/considered to be ‘work’ within the organisa-
tion. The point here is not to make informal and invisible
work visible in digital eHealth applications, but to provide
space for healthcare professionals to carry out invisible
work [65]. That is, the ‘problem’ is the lack of a holistic
organisation of work that comprises both visible and invis-
ible work, pre-existing routines, and new digital routines.
As eHealth applications become entrenched in the work of
healthcare professionals, there needs to be an understand-
ing that work routines change over time [66]. Norms and
work routines are continuously being negotiated. The utili-
sation of eHealth applications at work is a dynamic process,
which is not stable, and as such there needs to be room for
flexibility in the scheduling of work hours.

Third, as eHealth applications, or at least the responsi-
bility of utilising them in practice, seems to be directed
towards nurses, decision-makers must question if this
should be the case; is more work for nurses desirable?
However, the idea might be to make nurses’ work easier
and more efficient. Our empirical findings show that new
digital work routines do not always replace pre-existing
work routines. As a result, nurses need to work in parallel
practices amidst different logics. Decision-makers need
to have realistic expectations on the impact of eHealth
applications in practice and raise questions about inter-
operability of different systems.

Fourth, our empirical findings indicate that increasing
digital working routines leads to more sedentary work.
In the long run, this may result in negative consequences
for nurses’ health. To prevent the negative effects of sed-
entary work, managers need to support nurses in working
with data rendered by eHealth applications with sit—stand
desks and frequent ‘movement’ breaks. This recommenda-
tion may seem obvious, but our observations show that the
working environment of nurses did not include the possi-
bility of standing while doing desk work in all workplaces.

Fifth, it is important to use eHealth applications where
they fit best and/or to make efforts to encourage patient
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use, as our data showed clear differences in how nurses per-
ceived working with digital entry to primary care between
different primary care clinics. Having enough patients using
the eHealth application to justify dividing the work between
in-house and digital workloads seems to be key for not hav-
ing to continuously work in parallel practices and logics.

Limitations

The current study is based on data from Sweden, which
might affect its generalisability to other countries. How-
ever, as three eHealth applications were studied, the gen-
eralisability in a Swedish context is higher than if one
only eHealth application had been examined. Additional
international studies could validate the findings.

Because this study took place during the COVID-19
pandemic, interviews were performed either at a dis-
tance, using the Microsoft Teams application, or face-to-
face, and this variation might be a limitation. However,
according to [67], distance interviewing with videocon-
ferencing services, such as Microsoft Teams, could be
beneficial and even preferred. Another consequence of
the COVID-19 pandemic that might constitute a limita-
tion is that field observations only occurred in one of the
cases due to restrictions.

The study is strengthened by the authors’ familiarity
with the methodology, which, together with their com-
plementary knowledge and backgrounds, enabled a more
nuanced and in-depth analysis of the empirical material.

Conclusion

This study, exploring how the deployment of three
eHealth applications affects the work of healthcare
professionals, particularly nurses, indicates that new
digital work routines change the work of nurses. Work
generate by eHealth applications involves data supervi-
sion, reassurance about reported and unreported data,
and interpretation of patient-generated data, in addi-
tion to laying out/editing data into electronic health
records. The eHealth applications influence caregiv-
ing and demands nurses’ attention. The extra nurtur-
ing required to take care of the eHealth applications,
encourage patients to use them, and manage patient
data becomes additional and invisible labour for nurses.
As eHealth application usage continues to increase
worldwide, steps are needed to ensure that the devel-
opment does not create more invisible work for nurses.
Thus, the use of eHealth applications in practice is not
a technological fix that automatedly makes the work
of nurses more efficient and easier—instead eHealth
application changes the work of nurses by bringing
new dimensions of the nursing—technology relation-
ship into practice. This needs to be recognised and
acknowledged.
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