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Abstract

Background: The number of patients with one or more chronic conditions is increasing globally. One strategy to
achieve more sustainable care for these patients is by implementing use of home-based eHealth applications. Such
services support patients to take on a more active role as value-creating co-producers of their own care, in
collaboration with health care professionals. Health care professionals have a key role in the value creation process,
but little is known about value formation within eHealth interactions, especially from their perspective. Therefore,
this study aimed to provide a deeper understanding of how an eHealth application can function as a value-creating
resource from the perspective of health care professionals.

Methods: Semi-structured interviews were conducted with thirteen health care professionals (nurses, physicians
and first-line managers). Qualitative content analysis was used to analyze the interviews.

Results: The findings indicate that value formation processes are strongly influenced by the organizational
preconditions and by the usability and functionality of technology. The experiences of the health care professionals
indicated that value was conceptualized in dimensions of meaningfulness, building of relationships, building safety
and feelings of trust. Although these dimensions were mainly expressed in a positive way, such as perceived
improvement of medical care, accessibility and continuity, they also had a negative side that caused value
destruction. This was primarily due to patient difficulties in using the application or making measurements.
Subsequent efforts at value recovery resulted in value creation, but were often time-consuming for the
professionals.
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Conclusions: This study contributes by extending conceptualizations of value to the role of health care
professionals and by highlighting technology as sometimes facilitating and sometimes hampering value formation
processes. The findings indicate that the eHealth application was a value-creating resource, facilitating proactive
communication and supporting patients’ engagement and control over their self-care. However, for the application
to become a more valuable resource in practice and counteract inequity in care, it needs to be further developed
to be adapted to the needs and preconditions of patients.
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Background

The number of patients with one or more chronic con-
ditions is increasing globally, which creates a major chal-
lenge for already financially strained health care systems
[1]. Chronic conditions require continuous management
[2] and multimorbidity coordination between different
care providers is often needed [3]. One cause of major
expenses for society and great suffering for individuals is
insufficient observations of vital signs, which can lead to
failure to notice deteriorations that could have been pre-
vented [4]. One strategy to achieve more sustainable care
for patients with chronic conditions is through the im-
plementation of homebased eHealth services. eHealth is
a broad term and is defined by the World Health
Organization as “the use of information and communica-
tion technologies (ICT) for health” [5). eHealth services
in the form of self-monitoring using telemonitoring de-
vices have been shown to decrease delivery costs [6] and
improve medical quality [7, 8]. Studies have proved that
eHealth has the potential to stimulate interactive com-
munication and enhance involvement of patients in their
care [9, 10].

The use of eHealth has increased considerably during
the COVID-19 pandemic and digital tools have been
shown to be invaluable for changing ways of working
[11]. eHealth also offers support to stimulate self-care
processes as health care professionals (HCPs) can pro-
vide patients with a knowledge-building tool that has the
potential to help them incorporate positive health behav-
ior changes in daily life at home [12]. For HCPs, en-
hanced access to patient data through remote
information sharing enables early detection and timely
response to deterioration events. This was significantly
associated with reduced hospitalization [8, 13] and hos-
pital re-admission rates compared with conventional
care [13]. It also enabled early detection of deterioration
in patient health that signaled they were in need of hos-
pital care [8].

eHealth solutions support the current transformation
of health care delivery from a view of patients as mere
passive consumers of care to seeing them as capable of
undertaking a more active, responsible role as co-
producers in their care management [14-16]. Co-

production in health care is a reciprocal collaborative
process in which HCPs and patients work together to
produce the care service, as well as sharing information
and setting goals together to achieve beneficial out-
comes, i.e. creation of value [16—19]. Value is conceptu-
alized as individually determined, based on the perceived
benefits realized by the parties involved rather than em-
bedded in the features that the eHealth service offers. In-
stead, value emerges and is formed during interactions
and activities in which resources, such as knowledge and
skills, are integrated and used by all the actors involved
in care [20, 21]. The experience of value is influenced by
the unique context in which health care takes place (cf.
[22-24]). Therefore, each individual involved may assign
a different meaning to the same eHealth service, depend-
ing on the situational factors at hand. It is presumed that
even if individuals are provided with identical services,
they may choose to use them differently to gain value
[15]. Although insight within health care regarding the
importance of the patient’s role as an active and in-
formed co-producer has increased in recent years [16],
patients often lack the means and ability to apply self-
care knowledge. As pointed out by Spaling et al. [25],
self-care activities have to be adapted to each patient’s
unique situation and should provide the patient with a
sense of control. Importantly, technology offers flexibil-
ity in the HCP-patient relationship, facilitating adoption
of person-centered care [26, 27], which is essential for
the management of chronic conditions [28].

Value is created iteratively, as resources are continu-
ously created and integrated, throughout the service
process [29]. Accordingly, co-production through home-
based self-management could result in synergistic bene-
fits for all actors in health care [30]. Further, technology
that supports interactions and communication increases
opportunities for service providers to create value to-
gether with their customers (i.e., patients) [31], as long
as they share overall goals [20] and beliefs [29]. The par-
ties’ expectations on the eHealth service and on each
other are also of significance for how they will act and
how value will be perceived [32]. As highlighted by
Batalden et al. [16], co-production also assumes that pa-
tients are willing and capable to participate and take on
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more responsibility, which cannot be taken for granted.
Another barrier to successful co-production is the exist-
ence of a professional-centric health care culture that is
resistant to change, leading to care being provided as a
commodity rather than as a service.

However, there is also a potential dark side to co-
production of health care services. If resources are not
integrated and used successfully, the outcome may be
negative. As a result, value can be destroyed or dimin-
ished, leading to decreased well-being for at least one of
the parties involved [20, 32]. Value destruction can
occur unintentionally if parties attempt to co-produce
without having sufficient ability, for instance when tech-
nology is difficult to use [33, 34] or does not function
properly [35, 36]. Further, value destruction may arise
from intentional misuse of resources such as underuse
or overuse of the services provided [37]. Fortunately,
these undesirable consequences may be reversed by
value-recovering interactions initiated by the parties in-
volved (i.e., HCPs or patients) [38]. This implies that in-
herent to the overarching value formation process, there
is a dynamic interplay between potentially co-occurring
value creation and destruction. By applying a service-
oriented perspective of value, where the patients’ experi-
ences are in focus, their position in care can be strength-
ened. However, while previous research within the
service field has addressed this interplay from a patient’s
perspective [14, 15], neither health care nor clinical work
can be reduced to solely a matter of patient experiences
and perceptions [16]. A comprehensive understanding of
health care value formation dynamics requires that, e.g.,
medical, technical, ethical and organizational, work-
related aspects of the care situation and the health care
service at hand are also captured. The professional per-
spective of HCPs constitutes a natural starting point for
this.

Earlier research has described HCPs' experiences of
value destruction when using eHealth services. For ex-
ample, in a recent interview study [39], nurses described
a perceived lack of time and that they did not have the
digital skills necessary. They also expressed concern
about adjusting to new roles and the risk of losing their
role as experts in advising patients. Lie et al. [26] found
that asynchronous communication caused the nurse-
patient relationship to become more fragile, and nurses
raised concerns about the risk of misunderstandings. On
a positive note, openness was facilitated and nurses also
experienced a better understanding as a result of reading
messages sent by patients [26]. According to the Swedish
eHealth strategy [40], eHealth is expected to reduce in-
equities and inequalities in health by making care ac-
cessible to the entire population, regardless of
geographic location and time. However,
problematization on how to close care gaps in vulnerable
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patient groups is scarce [41]. In fact, as revealed by
HCPs, insufficient ability to use the technology, due to
either patients’ impaired health or low technical compe-
tence may create new health inequities and inequalities
[42], and result in value destruction.

In summary, the implementation of eHealth has re-
sulted in both positive and negative outcomes for
HCPs and patients. However, little is known about
how value is formed within eHealth interactions and
the HCP perspective has been neglected, when it
comes to how HCPs view both the patients’ value-
creating role and their own contributions. Therefore,
it is of interest to study the value formation process
in eHealth from a HCP perspective, as successful im-
plementation of digital services requires that everyone
involved is motivated in their work and supported by
an engaged leadership [43]. In order to add know-
ledge on these issues and to address the role of tech-
nology in the value formation process, this study aims
to provide a deeper understanding of how an eHealth
application can function as a value-creating resource
from the perspective of HCPs.

Methods

Design

We conducted a descriptive study with a qualitative ap-
proach. This study was a part of a telemonitoring project
that focused on increasing safety, security, participation
and continuity in care, as well as to reduce the number
of emergency visits in patients with chronic conditions.
In this pilot study, we focused on co-production of care
between chronically ill patients and out-patient care fa-
cilities through the use of telemonitoring.

Setting and sample

The study was carried out in a region with approxi-
mately 250,000 inhabitants, located in the south of
Sweden. It has one county hospital, two district hos-
pitals, and 39 health care centers (HCC) providing
health care service at the primary and secondary level
to inhabitants. Four public primary HCCs and one
medical department at one district hospital were se-
lected by the region to pilot the eHealth service. The
primary HCCs were located in urban and rural areas.
All HCPs (seven nurses, two physicians and four first-
line managers (FLMs) who worked directly or indir-
ectly with the telemonitoring at the selected units
were asked to participate in the study and all agreed
to participate. The participants received written and
verbal information about the study aim and proce-
dures. All participants gave their written informed
consent to participate in the study. See Table 1 for
participant characteristics.
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Table 1 Characteristics of participants (n = 13)

Age in years, md (range) 49 (28-59)
Gender:

- Female, n 12

- Male, n 1
Profession

- Nurse, n 7

- Physician, n 2

- First-line manager, n 4

Years of experience

- Nurse, md (range) 13 (6-39)
- Physician, md (range) 26 (19-33)
- First-line manager md, (range) 85 (8-11)
Years at the workplace, md (range) 4 (1-30)
Employment status

- Full-time, n (%) 10 (77 %)
- Part-time, n (%) 3 (23 %)

md median, n number

The telemonitoring intervention

The region was interested in testing two different
eHealth services for remote health control (telemonitor-
ing) of chronic conditions in primary care (for further
detalils, see Table 2). The eHealth services could be used
by patients on a tablet or smartphone. The patients
needed to have sufficient cognitive and functional ability
to use medical devices such as blood glucose or blood
pressure monitors, and to understand the implications
of the monitored health data (physiological measure-
ments). Patients with heart failure, hypertension or dia-
betes had access to the telemonitoring applications and

Table 2 The telemonitoring applications®
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medical devices for six months. Patients who did not
have the abilities needed to use the technology were
dependent on support from relatives. The patients re-
ported health data from their private homes in accord-
ance with their individual plans set up with the
physicians. Data transmission was performed manually
and/or by automated technical means. The patients’
health data were transferred to the care departments,
over a secure internet connection. Nurses at the care de-
partments monitored and registered the data in the re-
spective patient’s electronic health record. The nurses
also kept in contact with the patients via chat or video
meetings through the telemonitoring applications.

Data collection

Semi-structured interviews with the nurses and physi-
cians were performed between March and May 2020
and with the FLMs between October and November
2020. Due to the COVID-19 pandemic, all interviews
were performed via Skype, Zoom or telephone. All inter-
views were recorded and lasted between 27 and 86 min.
The interview guides consisted of open-ended questions
focused on describing experiences of the use of a tele-
monitoring application at work, organisational precondi-
tions, work satisfaction, partnership and cooperation
with the patients as well as safety and security aspects.
Information probes were used to clarify participants’ ex-
periences, examples include “please tell me more” and
“can you give an example”.

Data analysis

The interview data were analyzed with qualitative con-
tent analysis guided by Graneheim and Lundman [44].
According to Krippendorff [45], qualitative content

Telemonitoring application 1

Telemonitoring application 2

Number of departments using 2

the application
Patient diagnosis Heart failure

Patient generated health data
saturation, temperature

Functionalities

- Chat Yes
- Video meetings Yes
- Alerts No

- Support from distributor Support for HCPs, not for patients

- Medical devices Stationary in patient homes

- Ability to send images and No
links
- Integrated with the medical No

record system

Blood pressure, heart rate, weight, oxygen

3

Heart failure, diabetes, hypertension

Blood pressure, heart rate, weight, oxygen saturation, temperature,
physical activity, blood glucose level

Yes

No

Yes

Support for HCPs and patients
Mobile

Yes, for HCPs

No

“Web portal application for HCPs and mobile application for patients
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analysis is a suitable method to use when manifest and
latent contents in an interview are to be analyzed sys-
tematically. The analysis was performed using NVivo
version 12 (QSR International Pty Ltd). First, the inter-
views, transcribed verbatim, were read several times, to
get familiar with the text. Then, meaning units that con-
tained sentences with related content based on the study
aim were extracted and labelled with codes. The codes
were sorted into five subthemes based on differences
and similarities. These subthemes were: “The importance
of having sufficient preconditions,” “The telemonitoring
process,” “Perceived value outcomes,” “Value recovery,”
and “Continued development of telemonitoring for
eHealth.” The subthemes were abstracted into one
theme, “The struggle in the value formation process,”
which describes the thread of meaning that runs through
the codes and provides a description of the value forma-
tion process of telemonitoring (Table 3). The analysis
was a dynamic process, where the entire research team
was engaged in discussions to ensure that trustworthi-
ness was achieved [44].

Results

The struggle in the value formation process

The results from the study are here presented and dis-
cussed thematically, with reference to Fig. 1, which re-
lates the different subthemes to each other and
addresses telemonitoring value creation at an overall
level within the theme: the struggle in the value forma-
tion process. This theme describes the HCPs’ experi-
ences of working with a telemonitoring application to
create value in care with patients as active participants.

Table 3 Examples of the analysis process
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The value formation process can be illustrated as a cir-
cular process encompassing the preconditions, the mon-
itoring process and the creation or destruction of value.
To achieve success, sufficient preconditions in the or-
ganisation, for the users and the technical application
(bottom circle in Fig. 1), were of great importance — as
was interactive communication between the HCPs and
the patients in the monitoring process (left-hand circle
in Fig. 1). When the HCPs described how they experi-
enced their interactions with patients and technology,
four value dimensions that could have both positive
(value creation) and negative aspects (value destruction)
were identified (central circles in Fig. 1). These dimen-
sions were: meaningfulness, building of relationships,
building safety, and feelings of trust. However, recovery
efforts (right-hand circle in Fig. 1) by the nurses and pa-
tients through interactive communication could coun-
teract value destruction, resulting in creation of value.
Each value outcome then becomes part of the precondi-
tions for future value formation processes. Knowledge
gained by the HCPs during the value formation process
also informs continued development of telemonitoring
for eHealth (top circle in Fig. 1).

The importance of having sufficient preconditions
Organisational preconditions

The organisational preconditions that were of import-
ance were described in terms of time, support, technol-
ogy, and usability. Having sufficient time for work was
emphasized. Some nurses experienced that the daily
readings of health data increased their workload. In con-
trast, a few nurses said that the time allocated was

Meaning units

Codes Subthemes Theme

“It has given me more work, | feel, because | have to check every day. And
before | didn't have this daily contact or check-ups of these patients, not at
all”

“So | have been monitoring these measurements and that's been basically

every day and that together ... that the patient provides blood pressure and

that you can easily communicate with the patient through the chat, has
been very good in ... And they have been able to contact me at any time
and I've been able to respond and that kind of thing. That's ... | think it's
been great”

“It's nice when you feel that you can help and that you can help in time and

that you prevent a potential admission and that they can stay at home.”

“Yeah, but sometimes you get the ones that are ... totally wrong, like a

weight of 26 kilos, maybe, or something, and then you have to interpret that
as a ... like a completely erroneous value and ignore it. And then | can write

a message to the patient, that | see that your weight is very different today,
could you measure that again, and so you solve it that way. Or it was the

grandkid who tried the scales or whatever it might be. So ... but otherwise |

just contact the patient and ask them to make a new measurement.”

“And then maybe you need to have it during 3-4 months or half a year or
something, that you have it more for training purposes or examination

purposes or ... yeah, I think that you need to, like, maybe personalize it, like

who is supposed to, in a different way.” [Hypertension]

Telemonitoring
creates extra work

The importance of having
sufficient preconditions

The struggle in the
value formation
process

Digital
communication
with patients

The telemonitoring
process

Meaningful work  Perceived value outcomes

task

Incorrect data
requires me to act

Value recovery

New areas of
usage

Continued development
of telemonitoring for
eHealth
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Continued
development of
telemonitoring

for eHealth

Telemonitoring process

Oalue formation

) .+ Value * e )

| I L. Value recovery

< destruction s /
\ y ‘e o

Preconditions

Fig. 1 The value formation process. Dotted lines and arrows = value destruction. Dashed lines and arrows = value creation

Technical
User
Organisation

adequate and that monitoring had not taken much time.
This may depend on whether or not their FLMs had
scheduled enough time to work with telemonitoring.
However, the FLMs did not get any extra time to work
with the project. The perceived lack of time was mainly
related to solving problems with technology, either in
the patients’ home or at work. The HCPs described sup-
port from colleagues, management and the technology
company as essential.

“Make sure that you have good help from the support
and that the entire group are aware that this will take
time and that you have an open dialogue with the en-
tire care center about what they are doing, so that
there isn’t some ... Oh, now they're at it again with
that project with those two. You have to be open about
taking time and that it takes resources.”

However, support was sometimes lacking. For ex-
ample, nurses described a lack of individual care plans
for the patients, which affected their work negatively.

This was of particular significance in workplaces with
temporary physicians hired. The system was described a
vulnerable, because only a few people were involved. As
a solution, a central unit was suggested as backup. The
HCPs called for the technology company to provide pa-
tients with support, instead of having the nurses make
home visits. Working with telemonitoring was described
as time-consuming due to its shortcomings. The telemo-
nitoring applications were not integrated with the digital
medical record system, which was a major obstacle to an
efficient way of working. Another major obstacle in ap-
plication no 1 was the lack of alerts signaling deviating
measurements. In contrast, nurses working with applica-
tion no 2 got a lot of alert notifications when they
started using the system, which was difficult to handle.

User preconditions

The users, both HCPs and patients, had to have some
technical skills to be able to work with the application.
In the pilot project, the nurses were chosen based on fa-
miliarity with technology, in order for them to feel
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comfortable. Some nurses chose not to participate due
to low digital literacy. One weakness described was that
nurses were asked to help patients replace batteries or
start devices that had been turned off unintentionally,
which caused negative disruption at work. Another
weakness that affected the nurses’ work negatively was
that not all patients had been able to use the chat.
Therefore, HCPs highlighted the need for simplified ap-
plications with minimal choices for these patients. Over-
all, the HCPs described the use of the new technology as
fun, exciting and motivating.

“It felt almost like Christmas, that we got to sit there
and pick up and, yeah, now we get to do something
fun at our unit.”

Technical preconditions

Technical preconditions refer to the eHealth applications
and connected medical devices and the extent to which
the service could fulfill the needs of the patients. Overall,
the telemonitoring applications and medical devices
were found to be user-friendly and to work well. How-
ever, the nurses described having to support the patients
when the applications were difficult to use or when tech-
nology was not functioning properly.

“...then there’s frustration among the patients and
they don’t get their values [health data] sent in and
then we'll say something like: never mind, in that
case // it's not really your fault, because there’s
something wrong with the machine. Because there’s
a lot of frustration over these measurements that are
wrong and went all weird.”

The nurses also described that the telemonitoring
needed to be portable for occasions when patients were
away from home, otherwise some patients could not
benefit from the technology.

The telemonitoring process

The monitoring process that took place through the ap-
plication consisted of assessing patient-generated health
data, and communication through either direct interac-
tions in video meetings or indirect interactions in the
chat. The telemonitoring enabled the patients to moni-
tor and check their own health data and to interact with
the nurses. Thus, the nurses became contact persons for
their patients, which enabled them to help the patients
based on each patient’s individual needs. The video
meetings and chat served different functions. The nurses
experienced that video meetings created a more personal
environment that opened for conversations on all kinds
of topics (which were sometimes time-consuming).
Video meetings were favored over the chat as they gave
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the nurses possibility to be proactive and detect visual
symptoms and health deterioration in their patients.
This was especially important in the case of heart failure
patients because of their severe condition. The chat was
more focused on the patients’ medical needs, not on the
relation between nurse and patient.

“We had questions at the start, that our patients
would use ... overuse the chat function and sneak in
questions about this and that and ... yeah, in a more
boundless way, and we haven'’t seen that ... Instead,
it has really been ... theyve sent in the values
[health data] that we've asked for and not a bunch
of other information. And they haven’t overused
them to get access to other functions on our side,

»

no.

However, analogue communication was sometimes
needed. For example, as the nurses only checked on the
patients’ health data during office hours, patients had to
use the phone to contact their care provider after hours.
The nurses also had to call patients when the application
was not working or when the patients did not know how
to use it. In order to avoid misunderstandings, medica-
tion lists were sent by post, instead of being sent
through the application for telemonitoring.

Perceived value outcomes

Meaningfulness

Most HCPs experienced that telemonitoring added
meaning to work and it was described as a fun, satisfac-
tory and rewarding way of working, without resulting in
perceived depersonalization of care. They also found it
stimulating that the patients were actively engaged in
the care process.

“Yeah, I think it has been very valuable. I have, in
the past, seen eHealth as something kind of negative
and thought a lot about that the personal meeting
will disappear and you don’t meet face to face and
all of that, but I've had to change my mind. I think
this works really well.”

The HCPs — nurses, physicians and FLMs — empha-
sized how health data monitoring had increased their
insight into patient health, leading to more proactive
and elective care. The physicians described that the pa-
tients” reports of health data made it possible for them
to make appropriate drug adjustments without in-person
visits. Other reported strengths included reduced needs
for regular check-ups and planned care visits to evaluate
the effects of drug therapy. However, it was expressed by
HCPs that not all patients were in need of telemonitor-
ing, and that some patients only needed the monitoring
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for a short while, usually when newly diagnosed. It was
also recognized that telemonitoring had no value in itself
and should not leave the patients feeling sicker than they
really are. Creating unnecessary care dependency by
tying patients to health care longer than needed was
considered undesirable and not meaningful by some
HCPs. Another aspect of meaningfulness was that tele-
monitoring made it possible to observe and check up on
the patients’ health measured data. This enabled for
HCPs to provide first level of care and empower patients
to avoid being transferred to a higher care level. Some
nurses stated that the applications enabled them to set
goals together with the patients. Both nurses and physi-
cians underlined that the patients gained knowledge of
and control over their health, which made it easier for
them to understand and practice self-care as well as to
be adherent to medication. However, not all nurses had
been engaged in setting goals with their patients and it
was said that the patients had been given too little infor-
mation on self-care.

When meaning was described in a larger context,
telemonitoring was considered meaningful to society
as a strategy to meet future demographic challenges
and prevent hospital admissions. When patient know-
ledge increased and patients took greater responsibil-
ity of their health, society could benefit from a more
proactive approach to health. Furthermore, it was
pointed out that telemonitoring was an effective way
of performing regular follow-up of patients with
chronic conditions. However, concerns were raised
that some patients were given a fast track into health
care, which could create inequities and inequalities
that could be negative to society.

Building of relationships

Another value dimension expressed was the fostering of
positive relationships with the patients. The nurses em-
phasized the importance of continuity and for patients
to have direct access to the nurses through the applica-
tion as this enabled the nurses to collaborate and discuss
with patients in a completely new manner. The care re-
lationship was also experienced as becoming more equal.
Some nurses stated that they had gotten to know the pa-
tients in a completely different and deeper way. This was
particularly evident among the nurses who had used
video meetings.

“And we have gotten ... well, a lot of existential ques-
tions, a lot about death and if you are ready or not
and Relationships, like, in general, between
spouses. And you maybe wouldn’t bring that up if
you went to see the district nurse at the local care
center to get new compression wraps on your legs,
then maybe you wouldn’t ask those questions.”
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However, several HCPs emphasized that although
digital communication was important, it could not re-
place all kinds of physical care encounters.

Building safety

Due to the perceived reliability of the system, the nurses
and physicians felt confident in working with the tele-
monitoring application and experienced it as contribut-
ing to a process of safety building. This was mainly
accomplished through the readings of health data, which
enabled them to follow the patients’ health data over a
longer period of time. Another benefit was mentioned in
relation to patients with hypertension: blood pressure
values were considered more reliable when taken daily
at home, compared with when measured more seldom
at the health care center, which could be perceived as a
more stressful environment. However, although there
were positive effects of having patients making measure-
ments at home, concerns were expressed regarding if
the measured data were reliable due to some patients
having difficulties using the technology. Still, most data
inaccuracies caused only minor concern, as they were
obvious. Instead, concern primarily was related to defi-
ciencies in the system that could cause loss of control.
This was particularly the case when no readings were
made during weekends, holidays, and during on-call
hours.

“Yeah, even during on-call hours, you can get a
weight increase or something, and who is keeping
track then? So the patient has to keep track of that
themself and raise the alarm or, like, know what to

dO ”»

Furthermore, when the applications failed to transmit
health data due to technical problems or when a patient
did not understand how to use the telemonitoring appli-
cations, this affected safety negatively. However, a tele-
monitoring system might never cover all eventualities
and sometimes admissions are necessary. In two cases,
patients were admitted to hospital due to rapid progres-
sion of their conditions that could not have been pre-
vented. Another potential risk described by one FLM
was related to privacy protection in telemonitoring:
where are health data stored?

Feelings of trust

Trust is different from safety — as a value it refers more
to individual experiences than to the actual reliability of
the system. HCPs experienced this value when patients
expressed to them that they felt secure and had trust in
the applications, knowing that the nurses had responsi-
bility for and kept track of the patients’ health data. On
the other hand, this raised concerns about how
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accessible the nurses should be to the patients. The
nurses experienced feelings of trust when the patients
became independent and when they could support their
patients to become competent and empowered and to
contact care providers on their own, when needed.

“But he felt that it was really nice to have these
things at home and I knew that I could check on
him as much as I wanted and, yeah, if there was an
emergency, well, then he should get emergency care,
of course, but he still felt safe in that, that he had
the possibility to monitor it at home and he dared to
wait and that it passed later ... plus that he also
knew that there was someone on the other side
checking his values [health data]. Not like urgently
in the moment, maybe, but the next day at least.”

Value recovery

When resource integration failed (i.e. value was
destroyed), attempts at recovery were often initiated by
nurses or patients. Most episodes that the HCPs re-
ported were related to patient problems in working with
the applications or devices. For instance, in case of in-
accurately measured data, the nurses sometimes had to
send chat messages to the patients.

“... sometimes you get a weight of four kilos and then
you know that either theyve placed a grocery bag on
it or it’s the dog or something. Or a temperature of
26 degrees, so sometimes I'll write that you're getting
colder, could you check your temperature again? Be-
cause then we know that this is so ... this isn’t right.”

Another attempt at recovery occurred when nurses
made home visits to help patients with technology-
related problems or gave instructions over the phone.
Sometimes, the nurse and patient had to interact with
the support company to solve problems. It was also de-
scribed that patients sometimes came by the care center
and asked the nurses for help when they had difficulties
in using the application. In order to recover value, the
patients sometimes send their measured health data by
post to the care unit when the technology was not work-
ing. One nurse described feelings of helplessness during
the recovery process, when unable to solve technology-
related problems and that it took time before patients
could enter their measured data. In one case, recovery
efforts were related to social aspects. In order to com-
pensate for isolation caused by the loss of home health
care when telemonitoring was introduced, one nurse
provided a patient with social support in weekly video
meetings and worked hard to arrange support from the
municipality — without success.
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Continued development of telemonitoring for eHealth
On the basis of the HCPs” experiences of working with
the service, several limitations in the application could
be highlighted as areas for improvement and future de-
velopment. Chat messages could not be translated,
which excluded non-Swedish speaking patients. Further,
the nursing part of the application had not achieved its
full potential and some nurses wanted it to be developed
further. When the HCPs described potential new areas
of use, they mentioned that telemonitoring could be
valuable in the management of other conditions that re-
quire frequent care contacts and that the application
should be developed to support patients with
multimorbidity.

“And I also think that you could use the tablet for
other diagnoses as well // And have an easier path-
way into care somehow.”

For telemonitoring to become even more efficient,
HCPs suggested providing education to newly diagnosed
patients and placing greater emphasis on health behav-
iors such as diet and exercise.

Discussion

The aim of this study was to provide a deeper under-
standing of how an eHealth application can function as
a value-creating resource from the perspective of HCPs.
This study has contributed with a conceptual model for
thinking about how health care value can be both cre-
ated and destroyed depending on the prevailing precon-
ditions and how value is perceived by HCPs in the
dimensions of meaningfulness, building of relationships,
building safety and feelings of trust. Unlike traditional
service research, our perspective was broadened to expli-
citly take into account that health is more than just pa-
tients” experiences and that clinical care work consists of
an interplay between HCPs, patients and technology
[16]. The telemonitoring application provided the HCPs
with new digital opportunities to interact with their pa-
tients at distance, which has been emphasized as a key
aspect in order to enhance the possibilities for value to
be created [31]. The use of an application made it pos-
sible for HCPs to involve patients in co-production pro-
cesses, which might contribute to the building of
stronger relationships [18] — something that was de-
scribed as adding meaning in the daily work of the
HCPs. This indicated common goals and harmonizing
values, which are considered to be necessary precondi-
tions for successful value outcomes [20, 29].

The telemonitoring application functioned as a facilita-
tor of resource integration that also created presence
and continuity in the relationship between HCPs and pa-
tients. Thus, it contributed to values of safety and trust.
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This could be particularly valuable for patients living in
rural areas as the use of eHealth could enable more
regular care contacts. Involving patients as partners con-
tributes to the transformation of care from paternalistic
to collaborative and the changed roles between patients
and caregivers that follow from that [14—16]. This could
be perceived as a threat to the traditional role of HCPs
as the sole experts [39]. However, the HCPs in this study
felt confident in their counselling role and encouraged
patients to develop their ability to take an active and re-
sponsible role in reaching their own health goals. Im-
portantly, responsibility was shared and not handed over
[46]. It has been seen that use of eHealth has been ac-
companied by risks of making the nurse-patient relation-
ship more impersonal [26, 39]. In this study, most HCPs
experienced trust in this way of communicating and felt
that technology did not lessen the human aspects of
care. This is contrary to the results of Lie et al. [26], who
stated that nurses felt insecure about communicating
with patients through written messages. However, it
should be noted that our results might have been influ-
enced by the fact that the nurses participating in this
study were already accustomed to communicating with
patients through technology. The type of care involved
(e.g. as regards medical and/or emotional complexity)
might also impact the perceived suitability of digital
communication.

While value creation is the goal, collaborative value
formation processes may be negative and lead to de-
struction of value for the parties involved [20]. Our find-
ings indicated that eHealth technology played a dual role
by acting as both a facilitator and an obstacle to the cre-
ation of value, depending on the dynamics of the unfold-
ing value formation process [20]. The studied service
also improved accessibility between the parties, which
created feelings of trust. However, feelings of trust do
not necessarily mean that the care provided is safe. Al-
though the patients were often proactive in their own
care, nurses said that they sometimes had to be pro-
active when the measured data deviated. This under-
scores the necessity of HCPs taking an active role in the
telemonitoring process, as not all patients can manage
this on their own [36]. Through the interactive commu-
nication, the nurses were also provided with important
insights into the patients’ value creation processes in
their everyday lives, which are usually separate from the
care provider [23]. Though interactions in the chat and
video meetings both created value, the nurses stated that
video meetings, in particular with heart failure patients,
enhanced value creation as the nurses could see their pa-
tients and visually detect health deterioration as well as
provide these severely ill patients with support. Some
nurses said that the use of the application made it pos-
sible to react in a timely fashion and prevent patients
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with unstable heart failure to be admitted to hospital.
This was described as one of the most valuable aspects
of using the application.

The HCPs said that working with the applications was
stimulating and fun, but also resource-demanding and
sometimes suboptimal for successful co-production. The
FLMs expressed an intention to create good working
conditions for the nurses and physicians, for example by
having an ongoing, continuous dialogue and enabling
flexibility in their work. However, some HCPs stated
that they lacked resources in the form of time and sup-
port, which negatively affected their working life and the
value creation process. Furthermore, lack of integration
between systems and poor usability of the technology
impaired the HCPs’ experiences, which is consistent
with the findings of Oberg et al. [39]. This is a serious
problem, as nurses already experience high workloads
and suffer dissatisfaction at work [47]. This points to the
importance of having sufficient organisational precondi-
tions [48] and of technology being easy to use, so that it
contributes to a more efficient and enjoyable way of
working.

Other important preconditions to consider are that
the technology must be functioning, and that the pa-
tients must be able to use the telemonitoring applica-
tion. If these conditions are not at hand, this can result
in destruction of value [34, 35] as well as decreased pa-
tient engagement [33], constituting a critical threat to
patient safety, which could impede future co-production.
With eHealth comes concerns about how to store data
safely and securely, to ensure trust in the service. This
aspect needs to be further addressed to avoid destructive
events. In this study, most reported episodes of value de-
struction occurred when patients could not use the ap-
plication or devices. Interestingly, in attempts to recover
value, both patients and nurses participated and per-
formed activities to solve and mitigate the negative con-
sequences of such events. These findings are positive, as
the results from a study by Dong et al. [49] suggest that
joint recovery of value can create higher perceived value
for patients and increase their motivation for further
engagement.

Turning to a medical perspective, the HCPs suggested
that telemonitoring should only be provided to patients
who are truly in need of this service. Patients with severe
conditions with an inherent risk of hospitalization, such
as heart failure, should be offered the service on a con-
tinuous basis. For patients with high blood pressure and
diabetes, telemonitoring could be more suitable to use
for a shorter period of time, for example to support
newly-diagnosed patients to develop self-care skills and
to evaluate and adjust drug therapy. However, it was also
revealed that the service was not accessible for all of
these patients, as some lacked the abilities and
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capabilities necessary, such as sufficient digital and cog-
nitive knowledge to use the application or adequate
Swedish language skills to take part in communication.
This generated feelings of telemonitoring being less
valuable.

When expectations and professional values of provid-
ing fair care are not in line with what an eHealth service
offers, this may result in value destruction [20, 32]. The
differences in abilities and capabilities described among
patients may result in the emergence of health inequities
[42], which would contradict the goal of Swedish care
that care provision should be based on assessment of
each patient’s individual needs and be made available to
all patients on equal terms [50]. Therefore, it is neces-
sary to address ethical and social dilemmas in order to
promote health equity when using eHealth [41]. In line
with the Swedish primary care reform “Good quality,
local health care” [51], which states that the role of pri-
mary care should be strengthened, eHealth contributes
to achieving the goal of reducing inpatient care and pro-
viding care in patient homes.

From a societal perspective, this raises the critical
question of understanding which patients would gain the
most value from using a telemonitoring service, which
should be considered when deciding who should be enti-
tled to take part. On the other hand, what is valuable for
the individual patient may not always match what is
valuable to society. It might be that the patients who are
most chronically ill would have the greatest benefit.
However, in order to use the telemonitoring application
and devices, patients cannot be too ill, meaning that the
technology may need to be simplified to better match
their preconditions. It must be kept in mind that each
patient is unique and has unique needs and preferences,
which affects how an application should be designed,
given that value is experienced uniquely and contextually
[22, 24]. Having patients use the service solely for the
value of trust and convenience, regardless of medical
cost-effectiveness, may not be sustainable over time or
even desirable. Furthermore, maximizing each patient’s
subjective experience is not a purpose of publicly fi-
nanced care. Private solutions provided outside the pub-
lic health care system could potentially fulfil such needs,
as digital services do not have geographical boundaries —
but this would increase the risk of creating inequalities.

An important strength of this study was that it focused
on the HCPs’ perspectives. Value research has previously
been dominated by the patient perspective [15, 52—-54]
and it is considered of great relevance to investigate the
experiences of HCPs, as value formation processes re-
quire interaction between many parties [19]. Although
the sample size was small, the interview data were rich
and the participants described their various experiences
of how the eHealth application could function as a
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value-creating resource. Because this study took place
during the COVID-19 pandemic, the interviews were
performed at a distance, which might be a limitation. On
the other hand, according to Archibald et al. [55], dis-
tance interviewing can be preferred over face-to-face in-
terviews and highly satisfactory for the participants. We
have described the sample, setting, data collection, and
data analysis in detail to enhance transferability of the
results to other groups or settings [56]. Finally, the find-
ings may be of importance when planning to implement
eHealth technology in similar contexts. However, to im-
prove the understanding of value formation processes in
eHealth, further research would benefit from exploring
patients’ and HCPs’ experiences of their dyadic
relationship.

Conclusions

This study contributes by extending conceptualizations
of value to the role of the health care professionals and
by highlighting the dynamic role of technology in value
formation processes. The findings indicate that the
eHealth application was considered to be a value-
creating resource through its facilitation of proactive
communication as well as its support of patient engage-
ment and control over self-care. The results describe the
complexities and challenges in the value formation
process when patients and HCPs used the telemonitor-
ing application and devices. The findings indicate that it
is important to have sufficient preconditions that enable
interactive communication between parties, which may
lead to creation of value. Absent these preconditions,
value may be destroyed for at least one of the parties in-
volved. Therefore, it is important that technology sup-
ports value creation. The nurses generally need better
access to technical support and some need more time to
be able to work successfully with the application. The
proactive role of the HCPs and their over all value ex-
perience could be increased by having HCPs who work
outside office hours with supporting patients through
the application. Another important aspect is to develop
the application to better meet patients’ individual needs
and preconditions so that those in need will be able to
use the application and gain better access to care.
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