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Abstract
Against the backdrop of eHealth solutions increasingly becoming a part of healthcare professionals’ ways of doing care work,
this paper questions how the solutions mediate the experience of healthcare professionals when deployed. We undertook a
qualitative study of three eHealth solutions, conducting qualitative interviews with a diverse sample of 102 healthcare pro-
fessionals from different care settings across the south of Sweden. Materiality and postphenomenology serve as analytic tools
for achieving an understanding of the mediating roles of eHealth solutions. The analysis emphasises the mediating roles
consisting of interrelated paradoxes: (1) changing and perpetuating boundaries between patients and professional groups,
(2) (dis)enabling augmented information and knowledge processes and (3) reconfiguring professional control over work.
This contribution provides critical insights into materiality as a category of analysis in studies on the deployment of
eHealth solutions, as these technologies have both intended and unintended consequences for care work. Our study iden-
tified general positive consequences of all three solutions, such as the increased feeling of closeness to patients and collea-
gues over time and space; increased ‘understanding’ of patients through patient-generated data; and increased autonomy,
due to the fact that asynchronous communication makes it possible to decide when and which patient to attend to. We also
identified general unintended consequences of the solutions, such as maintenance of power relations maintained due to
organisational structures and professional relations, disabled information and knowledge processes due to the lack of
non-verbal clues, reduced professional autonomy due to technical scripts determining what data is collected and how it
is categorised, and uneven workload due to the dependency on patient input and compliance.
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Introduction
In this article, we explore the mediating roles of three
eHealth solutions in the care work experiences of healthcare
professionals, using a postphenomenological perspective
on the agency of technology in practice. eHealth technolo-
gies have since the beginning of the 21st century been con-
sidered a paradigm shift of healthcare towards improved
healthcare. Eysenbach emphasised the importance of the
‘e’ in eHealth, which represents several es: efficiency,
enhancing quality, evidence-based, empowerment, encour-
agement, education, enabling, extending, ethics and
equity.1 In other words, the early concept of eHealth

implied an advancement in healthcare provision by involv-
ing, engaging and empowering patients to partake in deci-
sions about their health and care, which in turn would
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improve both the process and the quality of care. Today,
when digital technologies have become the fabric of most
parts of everyday life, there has been a significant uptake
of eHealth solutions around the world.2 Research shows
that the landscape of eHealth solutions is broad and com-
prises several different kinds of technologies with different
purposes.3 According to Shaw et al.,3 three overlapping
domains are prominent among eHealth solutions: (a) mon-
itoring, tracking and informing about health; (b) communi-
cation and interaction between different stakeholders; and
(c) collecting, managing and using health data. An
eHealth solution can belong to one of these domains or
contain elements from several domains.3

Research on eHealth has focussed on changed roles for
healthcare professionals,4–6 the importance of alignment
with care processes,7–9 impact of staff turnover,10 increased
workload11 and/or decreased workload,12–14 changes in
workflow15–18 and changes in professional values.5,7,19

Consequently, previous research shows that eHealth solu-
tions influence the way healthcare professionals conduct their
work and provide care. There are several challenges when
implementing eHealth solutions whose purpose is to increase
patient participation by changing the boundaries between
patients and healthcare professionals.20 Professionals’ work is
traditionally surrounded by boundaries, and constructing and
maintaining the boundaries around their own area of knowledge
is a fundamental part of professionals’ growth and develop-
ment. Fournier21 highlights that changes in professional bound-
aries can lead to professions being reshaped and that boundaries
change rather than disappear. In the daily work of an organisa-
tion, professional boundaries can be taken for granted, but in the
event of changes in the form of the implementation of new tech-
nology, they can be made visible and questioned.22 Care and
care work co-emerge through the production and reproductions
of arrangements between patients, actions, values, care workers,
institutions and eHealth solutions.23–28

Recent studies highlight a growing need to consider the
materiality of eHealth solutions and technologies.29–31

Although eHealth solutions have been studied for years,
there remains a gap in understanding of how the materiality
of eHealth solutions affects care and care work.18,32–34

Leornadi35 defines materiality as ‘the arrangement of an
artefact’s physical and/or digital materials into particular
forms that endure across differences in place and time and
are important to users’. He argues that the material
aspects of technology become materialised in a context
and evolve in that context, that is, they are not fixed.
Furthermore, these material aspects have different matters
to different users.35 In this article materiality refers to the
ways in which technologies affect care and care work,
that is, the mediating roles of technology.

In this article, we explore the mediating roles of three
different eHealth solutions from the perspectives of tech-
nology mediation and materiality. The results can be used
to improve design practices of eHealth solutions in care.

In particular, studies on the mediating roles of eHealth solu-
tions through analysing relevant examples are the key to
comparative analysis, that is, moving beyond the microfo-
cus of individual case studies to a meta-analysis of
several eHealth solutions. The results in turn can inform
both practice and policy. The article is structured as
follows. First, we discuss the theoretical underpinnings
for our research, then we outline our cases consisting of
three different eHealth solutions; thereafter, we present
and discuss the analysis of our empirical data. In the last
section, we consider the implications of our findings.

Theoretical underpinning

Below we describe the theoretical underpinnings. In turn,
we will explain the concepts of technology mediation36–41

and materiality.42

Materiality and technology mediation. According to the field
of science and technology studies, technology is not value-
free but embodies norms and values that dictate how it
affords as well as hinders specific human actions and
experiences.41,43 This implies that when added to the care
process, technology may transform both the care process
and its outcome.25,26,28,44,45 In practice there may thus be
both gains and losses associated with the digital transform-
ation of care, and the concept of affordance has been intro-
duced to explain this phenomenon.46 Affordance refers to
how the material aspects, or the design, of an artefact indi-
cate to the user how the artefact can or should be used. For
example, the material aspects of a hospital bed indicate that
the user can lie on it, but a hospital bed can also be used to
stand on; the hospital bed affords both. However, the
context of use and norms direct the perceived affordance,
that is, to lie in the hospital bed and not to stand on it.46

Here we apply a postphenomenological perspective.
While phenomenology refers to the study of a phenomenon
as we experience it,47 postphenomenology focuses on how
technology mediates human experiences, actions and per-
ceptions (i.e. technological mediation).41

The theory of technological mediation portrays the
human–technology relation and builds on Don Ihde’s phil-
osophy of technology.41 According to Ihde,39 technology is
intertwined in the way humans experience the world, and
the material aspects of technology thus shape and mediate
human experiences. This also implies that when the mater-
ial aspects of digital technology are put into practice, it will
shape the way work is organised and perceived. In other
words, humans react and act on technology, which results
in technology mediating how humans perceive, for
example, what is considered as normal and abnormal,
good health and sickness. The human–technology connec-
tion is thus relational, that is, inseparable, and constituted in
and through human actions and material aspects of tech-
nologies.48 However, how technology shapes human
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Table 1. Overview of the paths of traditional care versus digitally mediated care of the three eHealth solutions.

The tablet The pod The flow

Remote monitoring of patients with
chronic kidney failure

Remote monitoring of patients who have
heart failure or patients with COPD

Digital triaging of patients in primary care

‘Traditional’ care

The patients need peritoneal dialysis,
which is a treatment that filters wastes
and water from the blood. The dialysis
can take place either at home or at a
clinic. At home, the patient or a staff
member from the municipality records
vital signs on a sheet of paper that is
bought to the clinic during physical
check-ups approximately once a
month.

Calendar-driven care: the patient has
regular physical appointments at the
heart clinic, where healthcare
professionals check for vital signs. The
patient also receives lifestyle advice.

The patient phones the primary healthcare
centre and gets a time when a nurse will
call back. Over the phone, the nurse does a
health assessment and preliminary
diagnosis. The phone call results in either
a physical appointment at the healthcare
centre or the patient receiving medical
advice for self-care.

At the clinic, the healthcare professionals
enter the collected data into the
electronic health record.

Digitally mediated care

Patients are monitored remotely. The
treatment at home is monitored by
manually registering the weight of the
dialysis bags and by measuring values
from scales and blood pressure
monitors. The values are automatically
transmitted via Bluetooth technology to
the tablet, and patients, healthcare
professionals at the hospital and, in the
case of assisted treatment, the staff at
the municipality can get immediate
access to the information. Either the
patient handles her/his home dialysis
four times/day or the patient has
assisted treatment, in which a nurse
from the municipality performs the
home dialysis. The patient can, via an
encrypted tablet, communicate with the
care staff through video calls, chat
messages and photos.

An individual profile is created for each
patient, with personalised
recommendations and critical values
recorded in the digital application. The
patient regularly reports various
measurements such as blood pressure,
weight, physical activity and an estimate
of her/his mood. The patient is also
given the opportunity to communicate
remotely and asynchronously (via text
messages) with the healthcare
professionals at the heart clinic.

The patient initiates a digital contact with a
healthcare centre through a digital
platform. First, the patient fills in her/his
medical history and symptoms. Based on
the patient’s symptoms, gender and age,
questions are automatically generated.

The results are presented to healthcare
professionals and patients via graphical
presentations.

At the clinic, the patient’s self-reported
values are presented in the pod
platform. An algorithm creates
visualisations of the patients’ conditions
and needs for prioritisation, and a
priority overview of all patients’ medical
status based on the self-reported patient
values is displayed. Each time
healthcare professionals look at a
patient’s values, a notification is
automatically sent to the patient.

At the healthcare centre, a medical report
based on the patient’s input is generated,
and each patient case is triaged to a
specific healthcare professional (i.e.
doctor, nurse, psychologist, etc.). Either
the patient errand can be handled without
further communication, or the patient is
followed up with either a physical
appointment at the healthcare centre,
asynchronous communication via chat
messages or synchronous communication
via videoconferencing.

Patients can access the eHealth solution
by a secure encrypted tablet. There is
no need for any other digital
verification (Bank ID).

Patients have to identify themselves with a
digital verification (Bank ID) to be able to
log into the eHealth solution.

Patients have to identify themselves with a
digital verification (Bank ID) to be able to
log into the eHealth solution.

Frennert et al. 3



experience is not fixed but depends on the human’s interpret-
ation and appropriation of the technology, as well as its mater-
ial aspects and context of use.37 For example, a health
monitoring system may be used for counting steps, keeping
track of how many calories are burnt, measuring EKG and
so forth to make the user aware of his or her health and life-
style, but it may also be used for calorie intake restriction
regimes (i.e. if one is suffering from anorexia).

Materiality and organisations. Leonardi and Barley42 high-
light the complexity of studying the materiality of technol-
ogy in organisations, as a specific technology used in an
organisational context not only affords certain ways of
working but also transforms the nature of work.42

Leonardi35 argues that we need to move beyond looking
at how people perceive technology to focus on the interplay
between non-human and human actors. Ihde,39 uses cultural
hermeneutics as a concept for describing how human interpre-
tations and appropriations of technology are built on cultural
conditions. He argues that human–technology relations are
not only individual but also collective. In other words, tech-
nologies are cultural artefacts, and the meaning technology
is given is affected by cultural, historical and political
values. Likewise, the material aspects of an eHealth solution
play a crucial role in its mediation effect and performativity.49

In an organisational context technological mediation is consti-
tuted of both symbolic and material aspects. Meanings (dis-
course) and matters (materialised aspects) mutually affect
the mediation role of an eHealth solution.

Thus, studying the mediating role of specific technolo-
gies provides us with knowledge about the effects of
eHealth solutions in a certain context and how they
change the very nature of care work. Next, we will
examine the mediating role of three eHealth solutions,
through three empirical cases.

Three eHealth solutions

In this section, we introduce three studies on the effects of
three different eHealth solutions on professionals’ work and
work processes. First, the Tablet, a research study exploring
an eHealth solution for monitoring patients who have home
peritoneal dialysis (i.e. treatment for kidney failure).
Second, the Pod, a research study investigating an
eHealth solution for the care of patients who have been
diagnosed with heart failure and patients with chronic
obstructive pulmonary disease (COPD). Third, the Flow,
a research study exploring an eHealth solution for digital
pathways to primary care (see Table 1).

The importance of this type of study is manyfold:
Firstly, the healthcare sector has been criticised for the
slow diffusion of digital technologies. The reasons given
are often the lack of competence and/or interest among
healthcare professionals,50 whilst the mediating role of
healthcare technologies is seldom studied.51,52 Secondly,

the healthcare sector has a high demand for change, moti-
vated by difficulties in recruiting and keeping healthcare
personnel as well as by the increasing cost of care.53,54

As the digital transformation is ongoing, it is important to
understand the healthcare professionals’ perspective on
the mediating role of technologies in care, as it may affect
their job satisfaction.55 Thirdly, the three cases differ
from each other (i.e. different development paths, aims
and target users) but are surrounded by the same techno-
logical visions and imaginaries. Imaginaries here refer to
a shared conception of the ideal healthcare system.56 The
digital transformation of healthcare is portrayed as the solu-
tion to the increasing costs due to an aging population and
increases in chronic conditions and represents a dominant
sociotechnical imaginary.56 Apart from Sweden, many
other countries have promoted and invested in this digital
care imaginary (e.g. the United Kingdom, Australia,
Denmark and more).57–60 In Sweden, the care imaginary
has been manifested in three national eHealth strategies or
visions, in 2006, 2010 and 201661–63 which express
similar values and arguments: innovation, patient-centred
care, patient engagement, efficiency, availability, accessi-
bility, equality and privacy.64 The latest eHealth vision
even states that by 2025, ‘Sweden will be best in the
world at using the opportunities offered by digitisation
and eHealth, making it easier for people to achieve good
and equal health and welfare, and to develop and strengthen
their own resources for increased independence.’63 The
three cases thus provide ideal settings to study the mediat-
ing role of eHealth solutions, as they both differ between
themselves but still fit into the same Swedish organisational
and cultural contexts during the same period of time. Next,
we will describe the three different eHealth solutions.

The Tablet

The Tablet was developed as a part of a collaborative
research/development project between the university and
the health tech department of the local region. The aim of
the project was to develop digital support for healthcare
professionals and patients in advanced care situations per-
formed in patients’ homes (i.e. efficiency and enhancing
quality). This particular part of the digital solution makes
it possible for patients having dialysis in their homes to
share their data digitally and simultaneously with the
nurses and doctors at the dialysis department at the regional
hospital. Traditionally, the patients would log their data
manually on paper, which they then brought with them to
their physical monthly visits to the hospital. Instead, the
digital eHealth solution enables the medical staff at the hos-
pital (mainly nurses) to continuously follow and monitor
the patient’s treatment. Also, the patient’s data accumulates
in the eHealth solution and can be visualised in diagrams
that show development over time. Communication
between the patient and the health care staff monitoring
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the process can be carried out through a digital chat or a
video meeting. The data in the eHealth solution are not
automatically transferred into the patient’s electronic
healthcare record (EHR), but some of the data are trans-
ferred manually by healthcare professionals.

The Pod

The Pod was created by engineers who formed a company
to develop the technology. The aim was to convey new
technology into healthcare to enable new types of health-
care including remote monitoring and support of patients
by digital communication, mediation of patient data and
an algorithm that ranks patients according to their need
for intervention. The Pod thus offers a possibility for health-
care workers to monitor patients in their homes and for
patients to share their health data and be monitored. The
eHealth solution enables patients to enter their data and
chat with healthcare professionals. In practice, the patients
use their own computers, smartphones or tablets to reach
the homepage of the service. The patients need the digital
verification Bank ID to identify themselves when entering
the service. In the eHealth solution, they enter their vital
parameters, which may vary between patients. These para-
meters are compared to set intervals for every vital param-
eter so that the algorithm can evaluate and signal when the
parameters fall outside the set interval. The patients who are
invited to the eHealth solution have some type of chronic
illness, for instance, heart failure or COPD. The Pod is
implemented primarily by hospital departments, but also
by healthcare centres supporting COPD patients. Their
aim is to give patients with chronic illnesses more persona-
lised/relational care and contact with the caregiver (i.e.

patient empowerment). The purpose is to improve the
patients’ health and thereby keep them from rehospitalisa-
tion (i.e. cost efficiency). The data in the eHealth solution
are not automatically transferred into the patient’s EHR,
but some of the data are transferred manually by healthcare
professionals.

The Flow

The Flow was developed by general practitioners who per-
ceived, through their own work, a need for digital patient
management in Swedish primary care. They started a
company and developed a platform to improve medical
quality, resource utilisation and patient experience (i.e. effi-
ciency and patient empowerment). The Flow has been
implemented by several private and public primary health-
care centres in Sweden. It is also used in other European
countries such as Norway, the Czech Republic, Poland
and the United Kingdom. In contrast to traditional
Swedish primary care routines, the Flow enables digital
patient contact (Table 1). Communication and patient meet-
ings take place either synchronously or asynchronously in
the form of digital (video or chat) or physical meetings
with different categories of healthcare professionals
(Table 2). The data in the eHealth solution are not automat-
ically transferred into the patient’s EHR, but some of the
data are transferred manually by healthcare professionals.

Methods

The data derived from a qualitative study of healthcare pro-
fessionals (i.e. nurses, general practitioners, medical admin-
istrators, psychologists, and line managers) experiences of

Table 2. Description of the eHealth solutions.

Functionalities and architecture The tablet The pod The flow

Automated tracking of patient data Yes – weight and blood pressure from
provided equipment via Bluetooth

No – requires
patient input

No – requires
patient input

Possibility for chat messages Yes Yes Yes

Possibility for video consultations Yes No Yes

Possibility for sharing pictures Yes No Yes

Data visualisations of patient data Yes Yes Yes

Requires digital verification with Bank ID No Yes Yes

Requires private equipment, i.e. smart
phone, tablet or computer

No – the caregiver provides the necessary
scale and tablet

Yes Yes

Integrated with electronic healthcare
record (EHR)

No No No

Frennert et al. 5



using three eHealth solutions. The study was designed and
conducted by a multidisciplinary team of researchers. Data
were collected over a 36-month period (2020–2022). Four
researchers (SF, LP, GE, ML) conducted 102 semi-
structured interviews65 with a variety of healthcare profes-
sionals at four primary healthcare centres, seven hospital
departments and one heart failure clinic. Participants were
recruited via a combination of purposive66 and snowball
sampling.67 Potential participants received an email
describing the study and why they were being invited to
participate. We recruited nurses, physicians, medical
administrators, psychologists and line managers to capture
both depth and breadth68 of care work experiences when
using the eHealth solutions. The recruitment of intervie-
wees was a dynamic process68 that continued until few
new viewpoints emerged. The interviews took place at the
healthcare professional’s workplace or via phone or video-
conferencing. The semi-structured interviews65 were con-
ducted as a conversation with a specific aim (i.e.
understanding the lived experience of care work while
using the eHealth solution). The interviewer followed a
semi-structured guide,69 and interviewees were asked to
describe situations in which they used the eHealth solution
(i.e. the Pod, the Tablet or the Flow) and to talk about their
experiences of care work when using the eHealth solution
in different situations and in relation to their professional
role, patients and colleagues, for example: Have you had
situations in which the eHealth solution has been really
helpful? Have you had situations where problems arose?
Can you give any examples of when the eHealth solution
has affected your workload? Can you give any examples
of when the eHealth solution has affected patient relations?
The interviewer used probing questions such as, How does
it make you feel? Could you please expand? What do you
mean by XX? The interviews lasted 30–75 min and were
audio recorded and transcribed verbatim by a transcription
agency. Sampling and data collection are summarised in
Table 3.

Data synthesis

The research is based on a qualitative and interpretive
approach with regard to both data collection and method
of analysis,70,71 focussing on the participants’ words and
narratives on the mediating role of the three different
eHealth solutions. As we used an interpretive approach,71

we were not interested in predicting behaviour but instead
aimed to examine the lived experiences of doing care
work using the eHealth solutions, that is, the mediation
effect on care and care work.72 Six of the seven authors
have extensive training and practice in qualitative
methods. The first author, who has a background in
human–computer interaction, the second author, who has
a background in pedagogy, and the last author, who has a
background in organisational studies, coded the data. The

data analysis was organic and followed a cyclical process,
inspired by Braun and Clarke.73,74 The first step was data
familiarisation. The first author, who conducted most of
the interviews on the Flow, read and re-read all the tran-
scripts to get a sense of the whole. The second author,
who had conducted the interviews on the Tablet and the
Pod, read and re-read all the transcripts for the Tablet and
the Pod. The last author, who had conducted the interviews
for the Pod, read and re-read transcripts from all the cases.
The three authors discussed their initial understandings and
interpretations of the data, focussing on how the mediating
roles of the three eHealth solutions were elaborated on by
the healthcare professionals. During this stage, it became
apparent that there were general issues with the ways in
which the three different eHealth solutions mediated
work. It was decided to do a cross-case analysis75–77 to
dig deeper into whether or not general insights about the
mediating effects of these solutions could be derived. The
cross-case analysis is a method for an in-depth examination
of similarities and differences across cases, aiming to
explore empirical generalisability.76 The data were coded
by hand. First, we used open coding, that is, we read all
the transcripts and wrote headings, comments and reflec-
tions in the margins.70 Thereafter, the codes were organised
in a table, one table for each case. The codes were then com-
pared for similarities and differences, first within each case
and then across the three cases, after which they were
grouped.71 Next, the potential themes were reviewed,
defined and named by the first, second and last author. In
each theme, we found paradoxes surrounding the mediating
roles of the eHealth solutions. The co-authors, with back-
grounds in organisation, informatics, computer science, psych-
ology and medicine, checked and discussed the analysis.
Although the team members have different backgrounds and
perspectives, all reached an agreement on the essence of the
themes. To examine the credibility of the interpretations, the
themes were presented, on several occasions, to academic col-
leagues and healthcare professionals.78 During this iterative
process, we modified and clarified the themes and cultured
our theoretical underpinning. The result of this iterative ana-
lysis process is presented in this paper.

Findings

In this section, we present our findings. Through exploring
the lived experiences, among healthcare professionals, of
working with three eHealth solutions, we found paradoxes
attached to the mediating roles of all three solutions. The
paradoxes concerned three different themes: (1) changing
and perpetuating the boundaries between patients and pro-
fessional groups, (2) (dis)enabling augmented information
and knowledge processes and (3) reconfiguring profes-
sional control over work. Below, we outline the themes.
The quotations used in text are those that best illustrate
the themes. The names are pseudonyms.
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Changing and perpetuating the boundaries between patients
and professional groups. When participants were asked to
compare their practices with the eHealth solutions to
those before the deployment of the technologies, an
almost uniform response revealed that the eHealth solutions
had social consequences for their work. Most of our parti-
cipants highlighted that the interaction with patients
through the eHealth solutions changed boundaries with
patients; the eHealth solutions mediated closeness with
patients due to the increased amount of patient-generated
data and the ease with which they could communicate
with patients through the chat function compared to
trying to reach patients through phone and postal mail.
The healthcare professionals could react to patient input
through text messaging (chat) with the patients and
asking follow-up questions. As a result, most of the partici-
pants felt closer to the patients:

The best thing is that I get closer to the patients … the
ability to send and receive pictures … If you want to run
a video meeting, you press the video meeting button.
(Peter, a physician using the Flow)

The quote illustrates the ease the physician felt in the ability
to contact patients through the Flow. The argument was
recurrent during several interviews. For example, as one
of the nurses, Maria, using the Tablet related:

It is also faster communication when you can chat with each
other or send a message. Before that you could call the
patient and if they did not answer, then you had to try to
call again and again. Now I can just send a message, and
the patient will see it at some point during the day, so to
speak.

The participants also talked about the ease with which they
could communicate with colleagues via the interface of the
eHealth solutions. For example, in the Flow, they had a
message board that was only visible to healthcare

professionals and not to patients. As they could see the dif-
ferent patient errands, they could also keep up to date with
the work others had done in certain patient errands:

Yes, that you get a better insight into each other’s everyday
lives …. You can start a case and then something new is
added, and then you have to transfer it to the doctor and
then you get it back …. It is good for both of us, both
groups [nurses and physician], that you learn from each
other. (Anna, a nurse using the Flow)

The extract above illustrates what many participants men-
tioned; they felt closer to other professional groups, as the
eHealth solutions gave insights into others’ work and, as
result, they learned from each other. Spatial boundaries
between the clinic and the patients’ homes as well as
between different clinics seem to dissolve with the use of
the eHealth solutions. As the eHealth solutions enabled
asynchronous communication, time boundaries also dis-
solved; healthcare professionals could reach out to patients
and professional groups when they found time in their
schedule. Likewise, patients could contact healthcare pro-
fessionals when they were able to or wished to.

On the other hand, the eHealth solutions also perpetu-
ated the boundaries with patients. Although the patients
could use the eHealth solutions to contact healthcare profes-
sionals digitally around the clock, the healthcare profes-
sionals would only attend to patient-generated data and
patient errands if time allowed and during the daytime
when they worked. One aim of deploying the eHealth solu-
tions was to become more accessible to patients. However,
the working hours for the healthcare professionals were not
changed alongside the deployment of the eHealth solutions.
As a result, the patients received feedback during the
daytime, regardless of when they contacted the healthcare
professionals. If the healthcare professionals had meetings,
physical visits or other activities, the patient-generated data
were not attended to. Some participants felt that patients
had an understanding of always being looked after due to

Table 3. Overview research settings.

The tablet The pod The flow

Settings Five hospital departments of nephrology and
municipalities where patients with
homecare use the eHealth solution

One heart failure clinic, two hospital
departments of cardiology and a
primary care centre

Three primary care centres

Participants Nurses, physicians, care administrators,
municipal assistant nurses and municipal
nurses

Nurses, physicians, line managers Nurses, general practitioners, line
managers, psychologists, care
administrators

Method 30 semi-structured interviews 19 semi-structured interviews 53 semi-structured interviews

Duration 6 months 2 years 2 years and ongoing

Frennert et al. 7



the use of the eHealth solutions (i.e. the Tablet and the
Pod), but in practice that was not the case because of pre-
existing organisational structures.

The eHealth solutions also perpetuated the boundaries
between professional groups, in particular between nurses
and physicians. Before deploying the eHealth solutions,
the nurses were responsible for organising and collecting
patient data (e.g. history taking, diagnostic reasoning, phys-
ical examinations, follow-up phone calls, etc.), while the
doctors were responsible for deciding the right diagnosis
and the treatment plan for patients. When introducing
eHealth solutions to the care settings, the nurses became
responsible for the day-to-day handling of patient errands
and patient-generated data stipulated by the eHealth solu-
tions, while the doctors only seldom used the eHealth solu-
tions to keep track of patients. As such, the professional
boundaries between the nurses and physicians were perpe-
tuated. As one of the nurses, Karin, using the Pod,
explained:

So, the doctors are not very involved in the Pod… They do
not work so much with it … they are not in and check and
so on. They may at some point ask how a patient is doing,
how they are feeling and so on.

As illustrated by the quotation above, the lived experience
of nurses was that they were responsible for the day-to-day
engagement with patients through the eHealth solution,
while the physicians’ work was not affected to the same
degree by the deployment of the eHealth solutions. As
this theme of the ‘boundaries paradox’ has shown, in prac-
tice, the use of the three eHealth solutions both created
closeness to patients and professional groups and perpetu-
ated power relations.

(Dis)Enabling augmented information and knowledge
processes. Here we use a parenthetical prefix, (dis), to high-
light that the eHealth solutions both enabled augmented
information and knowledge processes and disabled them.

Many of the participants praised how the eHealth solu-
tions visualised data through graphs and visual representa-
tions. The visual presentation of data enabled increased
possibilities, compared to before the use of the eHealth
solutions (Table 2), to understand and grasp patterns and
trends in the health status of patients. The healthcare profes-
sionals working with the Tablet automatically received the
patients’ daily weight and EKG results; the healthcare pro-
fessionals working with the Pod received information about
their patients’ blood pressure, weight and physical activity,
and an estimate of her/his mood; the healthcare profes-
sionals working with the Flow received automated triaging
based on patients’ own words about their health and illness
(Table 1). The solutions (i.e. the Tablet and the Pod) made it
possible to follow how different medical interventions
impacted the patients and to follow the progress over

time. The increased amount of patient-generated data, as
well as its visual representations, became foundations for
decision-making, helping to prioritise which patients
needed direct attention and which patients could wait. For
example, when logged in, the healthcare professionals
who worked with the Flow were met with a graphical over-
view containing each patient case being triaged and a
heading explaining why the patient was seeking care assist-
ance. One of the line managers, Ulla, using the Flow,
explained it as following:

When the patient calls us on the phone, it is a blank slate.
We need to start from the beginning and ask questions
and follow-up questions. Before we can prioritise that
patient, it will take some time, while in the Flow, it
becomes very easy for us to prioritise, because history-
taking has already been done before it comes to our atten-
tion. So, therefore, it is very easy for us, that the patient
uses the Flow instead of the telephone.

The line manager talked about how the use of the Flow had
simplified the prioritising of patients compared to answer-
ing patient errands over the phone. When answering the
phone, the nurse initially had very few details and needed
to ask questions in order to comprehend the patient and
the patient’s errands. When using the Flow, the patient
responded to automated questions, and the nurse received
a resulting medical report. The nurse could then read the
report and also look up the patient’s healthcare record
before attending to the patient. As a result, the nurse
already had a depiction of the patient and the patient’s
needs before the communication started. Similarly, the
healthcare professionals using the Tablet and the Pod
received patient-generated data that were graphically dis-
played by the eHealth solutions. A physician, Ola, using
the Tablet, stated the following:

Yes, it significantly facilitates the monitoring of the patient,
of course. It makes it very, very much easier for us to see in
almost real time what is happening to the patient. We can
find out what the patient weighs; we can find out blood
pressure, heart rate.

The physician highlighted that the automated tracking of
patient data and the data visualisation by the eHealth solu-
tion made it easier to monitor patients, and as a result, to
decide the next step in the treatment. Furthermore, the
healthcare professionals found comfort in receiving an
increased amount of patient-generated data, as they could
communicate the data through the eHealth solutions with
other healthcare professionals not only at their own work-
place but also across workplaces. Care work is charac-
terised by teamwork; the healthcare professionals worked
with various categories of healthcare professionals within
the clinic and also across clinics and with municipal
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healthcare professionals. The communication between
them took place orally, in meetings or by phone, and in
writing, in emails, by fax or through the healthcare
records. Although the eHealth solutions enabled data
sharing similar to the healthcare records, the eHealth solu-
tions were favoured, as they had data visualisations and
graphical interfaces, and consisted of the patient’s input
along with the healthcare professionals’ notes. The
eHealth solutions were also seen as augmenting information
and knowledge processes, as the data visualisations enabled
substitute healthcare professionals to take care of patients
that they normally did not care for. As one of the physi-
cians, Martin, who used the Tablet, said:

It is also easy to form an idea of where the fault lies.
Otherwise, if I do not know the patient, then I have to
book a meeting with the patient …. She must bring all
the papers and I have to go through them. And if it
becomes something urgent, then I can just go into the
Tablet and check what changes have taken place in the
blood pressure or fluid balance …. So it is easier too, to
fix urgent problems for patients that I have not known
from the beginning.

Not only were the eHealth solutions perceived as augment-
ing information and knowledge processes for the healthcare
professionals, but they (i.e. the Tablet and the Pod) were
also perceived by the healthcare professionals as facilitating
for patients an increased understanding of their illness and
also serving as a pedagogical tool to help patients under-
stand the impact of their actions on their health, for
example, how alignment with medical treatment affects
their health and what impact exercise and eating habits
have.

Thus, most healthcare professionals argued that the
eHealth solutions mediated augmented information and
knowledge processes and acknowledged that the use of
the eHealth solutions also led to fewer physical meetings
and communication by phone. However, this in turn also
resulted in (dis)enabling information and knowledge pro-
cesses, as they needed to rely on, to a higher degree than
before the deployment of eHealth solutions, on quantified
data and patients’ input. As one of the physicians, Berit,
using the Flow, explained:

You only see text and measurements. Body language is
important for an adequate medical analysis. During phys-
ical visits I can see if the patient looks comfortable or
uncomfortable, if she is in pain or pale, if she is attentive
or has trouble focussing and more. There are more dimen-
sions that can be taken into the medical analysis when you
physically meet compared to digital communication.

Similar to Berit’s reflection, many of the participants
mentioned that through phone calls with patients and in

physical meetings, they could take into account non-
verbal clues (i.e. body language, breathing, swelling,
etc.), but through the eHealth solutions non-verbal
clues were diminished.

Reconfiguring professional control over work. The healthcare
professionals thought that the eHealth solutions had both a
positive and a negative effect on their professional control
and autonomy. On one hand, the eHealth solutions
increased autonomy, as the healthcare professionals were
in charge of deciding which patient errand to attend to
and when:

The advantage is that you get measures and values directly
from the patient, and I can take care of them during the day
when I have the time to take care of them. I’m not depend-
ent on sitting at the phone between eight and nine, for
example, but I might be able to do it at half past nine
instead, go in and look at my patients’ measures and
values. (Kerstin, a nurse using the Tablet)

Most of the healthcare professionals, as in this extract, high-
lighted that the asynchronous communication through the
eHealth solutions increased their autonomy. Patient-
generated data also made it easier to plan and be in
control when they had physical patient visits, as they
were already aware, through the eHealth solution, of the
patient’s state of health. On the other hand, the design of
the eHealth solutions governs which data are collected
and how they are categorised:

In the Flow the patients completely control what they want
to focus on… or the Flow has this automated questionnaire
which I assume they [the patients] get for different symp-
toms… and then the triaging is controlled by the questions
the Flow asks, so to speak, whereas in telephone contact,
then it is I who control the questions asked and identify
the problem. (Birgitta, a nurse using the Flow)

The nurse emphasised that before the introduction of the
Flow she oversaw triaging the patients, but now the
eHealth solution automatically triaged the patients based
on their inputs. Sometimes, this was a cause of concern,
as the healthcare professionals had an impression that
some patients exaggerated symptoms and overused the pos-
sibilities of digital contacts:

The phone was somehow a filter; we could not be reached at
any time, anyway. And now it’s very easy. When a patient
wants to, she can contact us around the clock …. There are
patients who contact us all the time, almost every day, or
several times a day, and then we have the responsibility
to get back to the patient, even if the matter is vague or
irrelevant, and it becomes unsustainable. (Stina, a nurse
using the Flow)
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The nurse explained that there were patients who contacted
them daily, which in turn increased their burden of work, as
they received more patient errands. Before deploying the
Flow, the long phone queues and phone hours worked as
a gatekeeper. Moreover, access to care by telephone was
characterised by arbitrariness in that the severity of the
patient’s condition did not determine who got through.
Now, Flow worked as a gatekeeper to people who were
not digitally literate. The healthcare professionals working
with the eHealth solutions for monitoring (the Tablet and
the Pod) did not experience patients overusing the
eHealth solutions, but they acknowledged that for the
healthcare professionals to feel in control of the care
process, their patients, in turn, needed to be active and
input data; without patient-generated data, they were left
in limbo regarding the patient’s state of health. As a
result, healthcare professionals became dependent on
patient input. Some days, in all the three cases, they
received little or no urgent patient data to attend to, while
other days they received a vast amount:

You can go in one day, and then all the patients really feel
just fine and there are no urgent patient data. Nobody has
anything. Then you can go in another day, and it’s like
eight patients who are completely marked in red. Everyone
feels bad. And then you have … more things to do, but
another day, it’s like zero to do. It’s a bit difficult to plan
your workday in advance. (Julia, a nurse using the Pod)

The nurse reported that the workload changed from day to
day, depending on patient input; this made it difficult to be
in control and to plan ahead. Thus, the eHealth solutions
decreased healthcare professionals’ control over their
work, due to dependency on patients’ input and material
aspects of the eHealth solution and on the embedded
scripts by which data were collected and how they were
categorised. At the same time, they increased healthcare
professionals’ control of their work, due to the solutions’
enabling asynchronous communication in which the health-
care professionals could decide when, and which patient, to
prioritise, and due to an increased amount of information
about the patient, which gave them more control in physical
meetings and eased decision-making.

What can we learn from these three cases?

The focus of postphenomenology is to understand the role
technology plays in human actions and experiences.39,41

In this article, we have studied three different eHealth solu-
tions and their mediating role in care and care work. Our
cross-case analysis shows that eHealth solutions are not
mere tools that can identify and predict patients’ health
and illness by standardised and deductive methods.

First, our analysis brings about contradictory transla-
tions of the boundaries between patients and professional

groups. All three eHealth solutions were developed and
deployed to better organise care work around patients.
For the Tablet and the Pod, this entailed monitoring patients
through patient-generated data at a distance, while for the
Flow, this entailed digital access to the healthcare centre
for common illnesses and conditions among citizens.
Recent work, in particular by Piras and Miele,79 has
focussed on digital intimacy. They argue that remote mon-
itoring and exchange of text messages between patients and
healthcare professionals can foster a greater intimacy
between patients and healthcare professionals than trad-
itional care. The level of intimacy depends on the quantita-
tive and qualitative communication between patients and
healthcare professionals.79 While we would agree with
Piras andMiele, that the eHealth solutions studied increased
intimacy with patients, we also observed that the eHealth
solutions studied increased intimacy among professional
groups, as they could follow each other’s work and commu-
nicate through the solutions. However, in our cases,
increased intimacy with patients and professional groups
through the use of eHealth solutions paradoxically coex-
isted with prevailing power relations. The healthcare pro-
fessionals were dominant in deciding when and which
patient to respond to, while the patients could decide
which data to share. Nimmon and Stenfors-Hayes80 high-
light that the ideal in person-centred care of shared power
between patients and healthcare professionals has yet to
be realised. The empowerment of patients through the
eHealth solutions studied was limited due to organisational
structures (i.e. working hours and task priorities) and pro-
fessional power (i.e. patient requests were subordinated to
the healthcare professionals’ time to attend to patient
errands). As such, the eHealth solutions acted as normative
devices81 delegating power to healthcare professionals over
patients. Similarly, our analysis shows that professional
power relations were manifested by the use of the solutions;
the nurses were responsible for the day-to-day handling of
the solutions and the patient-generated data, while physi-
cians used the solutions and data for decision-making.
The increased responsibility of the eHealth solutions for
nurses may in turn lead to increased invisible work (i.e.
the day-to-day handling of the solutions), which often
affects women more than men,82,83 as well as work asso-
ciated with lower status (nurses) than higher status
(physicians).84

Second, a focus on materiality rather than the positivistic
viewpoint that an eHealth solution, correctly designed, pro-
grammed and used, will lead to a more efficient care process
draws attention to the way cultural values and material
aspects of technology shape and reshape the meaning and
experience of patients’ health and illness.85 In our three
cases, all three eHealth solutions used graphical data visua-
lisations to describe the patient-generated data to healthcare
professionals. The healthcare professionals greatly appre-
ciated this feature, as it mediated augmented information
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and knowledge processes. The professionals claim that data
visualisations amplified a patient’s state of health over time
as well as highlighting, through colours, who needed urgent
attention. As such, the patient-generated numerical data
provided opportunities for healthcare professionals to
make sense of their patients’ conditions without physically
meeting with them, that is, they extended their gaze and
range of actions.45 This in turn, was perceived as enabling
the healthcare professionals to handle patients of their col-
leagues, as they ‘only’ needed to interpret data and patterns
in the eHealth solution in order to decide the next step.
However, as the data are decontextualised, healthcare pro-
fessionals need to recontextualise the data to interpret
them.86 This requires tacit knowledge and judgement.87,88

Torenholt and Tjörnhöj86 highlight that the recontextualisa-
tion of data requires, in addition to skills and training, avail-
able time and resources. Our findings do not elucidate
whether the participants had the right skills, training, avail-
able time and resources required, but many of them
acknowledged that the non-verbal clues (i.e. body lan-
guage, breathing, swelling, etc.) they often relied on and
found important were diminished through the use of the
eHealth solution.

Third, a conceptualisation of professional control in
terms of postphenomenology enables us to analyse how
human–technology relations matter in shaping healthcare
professionals’ control over their work. Jhala and Menon89

argue that asynchronous communication in healthcare
increases workflow efficiency, which in turn will increase
patient safety and quality of care. All three eHealth solu-
tions studied enabled asynchronous communication. Our
findings do not illuminate increased workflow efficiency
but reveal that asynchronous communication mediated pro-
fessional control and autonomy, as the healthcare profes-
sionals could get an understanding of patient errands
before contacting patients and could decide when to
contact patients. In contrast to Jhala and Menon’s study,89
our findings indicate that the workflow may be interrupted,
as the workflow is dependent on active patients and their
data input. The eHealth solutions redistributed responsibil-
ity for data entry to patients; it became the patients’ duty,
and it was expected that the patients had the skills and
knowledge required for patient data input. As a result,
increased professional control over work paradoxically
coincides with decreased professional control over work
and increased dependency on patients. Furthermore, our
findings also indicate that the professional control over
work is decreased due to the eHealth solution design con-
cerning which data to collect, and how these are categorised
and visualised. Hoeyer and Wadmann90 argue that data can
become prime means for care and care work. This may
result in decreasing professional control when shifting the
focus on clinical practice and patient care towards data
exchange and datafication,90 thus shifting the power
dynamics from the healthcare professionals towards

eHealth developers and the ones in charge of the
implementation.

This study contributes to unwrapping the black boxes of
eHealth solutions, illustrating how the materiality of three
healthcare solutions is shaping care work. The analysis
shows that eHealth solutions are not merely neutral tools
that automatically lead to efficiency and enhanced quality
but are a transformative part of care and care work; that is,
eHealth solutions and care work are co-constituted.41,43,85

This implies that achieving the several e’s in eHealth in prac-
tice, namely, efficiency, enhancing quality, evidence-based,
empowerment, encouragement, education, enabling, extend-
ing, ethics and equity,1 is more multifaceted than just deploy-
ing eHealth solutions. It requires sensitivity to materiality,35 as
the deployment of new technology and technological change
is not always linear or progressive, often transforming
human actions and experiences in unanticipated and unin-
tended ways.45,91,92 Our analysis shows how the eHealth solu-
tions both supported and enhanced care work but also
unsettled and compromised it. The dual effects of eHealth
solutions are shaped by material aspects and context of use,
and conditioned by organisational, political and cultural
dimensions.93

Strengths and limitations. The strength of the article is that it
is based on three studies of the effects of eHealth technol-
ogy on care professionals’ work. The combination of the
three cases makes it possible to make comparisons and
cross-case analyses, which is unusual in this field of
research, and to draw more far-reaching conclusions than
a single case study would allow. The theoretical perspective
of postphenomenology and materiality also enables critical
analysis of the possibilities and limitations that technologies
offer, which provides important insights into the multifa-
ceted and often unintentional effects of technology use in
practice.

The professionals interviewed had different competen-
cies and experience, with varied perspectives of eHealth
solutions in primary care. This increases the generalizability
of our results and is a strength of the study. However, our
findings can only be applied in a Swedish context and
related to the described eHealth solutions, and this is a limi-
tation. None of the researchers who conducted the inter-
views are healthcare workers but had a preunderstanding
of the topic from previous research. This increases the
reflexivity of our findings, which is also a strength.

The professionals’ perspective highlighted in the article
is also important for an understanding of how eHealth solu-
tions affect the work of professionals. At the same time, the
empirical material has its limitations in that it provides a
rather one-sided view, albeit important, on the part of the
professionals. Further research is needed on different
eHealth solutions, as they provide different insights and
opportunities for comparison. The patient perspective is,
of course, important, and we look forward to studies
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where the experiences of professionals and patients can be
compared together, with analyses based on other theoretical
perspectives that can complement and contrast those used in
this article.

Conclusion
This study explores healthcare professionals’ lived experi-
ence of using three different eHealth solutions. Our cross-
case analysis shows interrelated paradoxes in their mediat-
ing roles: on one hand, the eHealth solutions increase close-
ness between the patients and professional groups across
space and time, augment information and knowledge pro-
cesses through data visualisations of patient-generated
data and increase professional control and autonomy as
the asynchronous communication and patient-generated
data permit the healthcare professionals to decide when,
and which patient, to attend to. On the other hand, the solu-
tions perpetuate boundaries between patients and profes-
sional groups due to organisational structures and
sustained power relations, disable information and knowl-
edge processes due to the lack of non-verbal clues and
decrease professional control due to the dependency on
patient input and the embedded scripts of the technological
solutions concerning which data to collect and how they are
categorised. These findings suggest the need for careful
design and implementation strategies for eHealth solutions
in order to achieve the ambitions of empowerment, effi-
ciency and enhancing quality.1
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