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ARTICLE INFO ABSTRACT

Keywords: Background: Patients living with long-term chronic illnesses often need ongoing medical attention,
Acceptability lifestyle adjustments, and psychosocial support beyond the initial diagnosis and treatment phases.
Feasibility

Many experience illness deterioration and subsequently require hospitalisation, especially in the
transition period after hospital discharge. A promising strategy for managing long-term condi-
Nursing research tions is promoting self-management. eHealth interventions involving remote patient monitoring
Qualitative research have the potential to promote self-management and offer a more seamless bridge between the
Remote patient monitoring hospital and the patients home environment. However, such interventions can only significantly
Usability impact health and health care if they are effective, accepted and adopted by users, normalised
into routine practice and everyday life, and able to be widely implemented. Feasibility studies are
used to determine whether an intervention is suitable for the target population and effective in
achieving its intended goal. They may also provide critical information about an interventions
acceptability and usability.

Objectives: We aimed to evaluate the acceptability and usability of a nurse-assisted remote patient
monitoring intervention for the post-hospital follow-up of patients with long-term illnesses by use
of the core constructs of normalisation process theory.

Design: A descriptive and explanatory qualitative approach was used, with patients observed
during training and semi-structured interviews conducted with patients and nurses after study
completion.

Settings: Participants were recruited from two university hospitals in Norway between December
2021 and February 2023.

Participants: Ten patients were observed during training, and 27 patients and eight nurses were
interviewed after study completion.

Methods: Structured and overt observations were made while the patients received training to
operate the remote patient monitoring service, guided by an observation guide. Semi-structured
interviews were conducted with patients and nurse navigators about their experiences of remote

Long-term illness
Normalisation process theory
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follow-up care, guided by open ended questions. Data analysis followed a stepwise deductive
inductive method.

Results: *Achieving acceptance and usability through digital social interaction” emerged as a
unifying theme that bridged the experiences of patients with long-term illnesses and the nurse
navigators. This overarching theme was illustrated by four sub-themes, which all reflected the
usability and acceptability of the nurse-assisted remote patient monitoring service in various
ways.

Conclusion: Acceptability and usability are critical factors to consider when evaluating remote
patient monitoring interventions. In this study, the most important feature for promoting
acceptability and usability was the interaction between patients and nurse navigators. Therefore,
the interventions feasibility and implementation potential rested upon the relationship between
its deliverer and receiver.

What is already known about the topic

e Remote patient monitoring has the potential to support long-term illness patients.
e Remote patient monitoring can impact health and healthcare only if accepted and found usable by the target population.
o Feasibility studies may help determine the acceptability and usability of new technologies.

What this paper adds

e The nurse-assisted remote patient monitoring intervention was found acceptable and usable by patients with heart failure and
patients treated for colorectal cancer post-hospitalisation.

o The relationship between acceptability and usability is interconnected and complex.

e The social interaction component in digital technology is essential for acceptability and usability and must be recognised when
developing new remote patient monitoring interventions.

1. Introduction

Patients living with long-term illness often experience deterioration and subsequently need hospitalisation, especially in the
transition period after hospital discharge (Khan et al., 2021; Ang et al., 2015). Consequently, the period can be a critical phase for many
(Pollack et al., 2016), during which the focus shifts from acute to long-term illness care, and patients must take responsibility for
managing their health condition (Rennke and Ranji, 2015). However, many patients encounter challenges in adhering to
post-discharge instructions, managing medications, or recognising potential complications (Mardani et al., 2020; Facchinetti et al.,
2020). Therefore, effectively managing their illness during this transition requires continuity of care. Care should be connected and
coordinated between patients and healthcare professionals across time and settings (Facchinetti et al., 2020). Digital health in-
terventions could play a role in this transition, offering a more seamless bridge between the hospital and the patients home envi-
ronment (Singh et al., 2022).

We examined the acceptability and usability of a nurse-assisted remote patient monitoring intervention. Acceptability refers to the
extent to which an intervention is perceived as appropriate and relevant by the target population, both its receivers and deliverers,
based on anticipated or experiential cognitive and emotional responses to the intervention (Sekhon et al., 2017). Acceptability may be
acquired prospectively (i.e. before participating in the intervention), concurrently (i.e. whilst participating), and retrospectively (i.e.
after participating) (Sekhon et al., 2017). Usability refers to the ease with which an intervention can be navigated and effectively used
by the target population (Perski and Short, 2021). This studys target populations were patients with heart failure and patients sur-
gically treated for colorectal cancer, both of which are long-term illnesses requiring ongoing medical attention, lifestyle adjustments,
and psychosocial support beyond the initial diagnosis and treatment phases (Zaharova et al., 2022; Lo et al., 2021; Husebg et al., 2019).

Remote patient monitoring refers to interventions that allow patients to share data using information and communication tech-
nologies to improve their care (Farias et al., 2020). Patient-generated data (e.g. vital signs, weight, and blood pressure) are transmitted
via telephone, the internet, or videoconferencing from the patients home to a healthcare centre, providing clinical review (Malasinghe
et al., 2019). One of the key advantages of remote patient monitoring is that it may assist health care professionals in quickly iden-
tifying any deviations from the expected recovery trajectory quickly (Stevenson et al., 2023; Farias et al., 2020). However, despite its
potential benefits, remote patient monitoring raises some concerns (Thomas et al., 2021). Firstly, such interventions do not have the
same possibilities for physical face-to-face interaction. Secondly, investigations into the clinical and cost-effectiveness of remote pa-
tient monitoring interventions have reported mixed results (Thomas et al., 2021). Thirdly, remote patient monitoring interventions can
only significantly impact health and healthcare if they are shown to be effective, accepted and adopted by users, able to be normalised
into routine practice and everyday life, and able to be widely implemented (Stefanicka-Wojtas and Kurpas, 2022).

There is currently a gap between research evidence and practice, especially regarding developing and normalising new health-
promoting interventions for the patient groups for which they are intended (Huddlestone et al., 2020). Together with the complex
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nature of remote patient monitoring interventions, this gap often leads to implementation failure (Murray et al., 2010; May et al.,
2007). The target population may accept an intervention, but its potential benefits may remain unrealized if it is unusable within the
healthcare context. Conversely, even the most usable intervention may be unsuccessful if it fails to align with the values and pref-
erences of the target population. However, feasibility studies may be used to determine whether an intervention is suitable for the
target population and effective in achieving its intended goal (Bowen et al., 2009). They may also provide critical information about an
interventions acceptability and usability (Meinert et al., 2020). When conducting feasibility studies, normalisation process theory has
been shown to provide effective conceptual tools to evaluate the process (Williams et al., 2023). Normalisation process theory offers
trialists a consistent framework that can be used to describe, assess, and improve interventions (McNaughton et al., 2020; Heinsch
et al., 2021), and to analyze data (Huddlestone et al., 2020; May et al., 2018). Normalisation process theory identifies, characterises,
and explains the mechanisms that drive an implementation process. The four key implementation mechanisms of the theory are:
coherence (making sense of an intervention), cognitive participation (investing in an intervention), collective action (delivering an
intervention), and reflexive monitoring (appraising and modifying an intervention) (Bamford et al., 2014). These mechanisms help
explain how individuals and groups work together to make an intervention a routine part of everyday practice. In this study, the four
mechanisms will be used to address a gap in the research field, comprehensively evaluating acceptability and usability to determine the
feasibility and implementation potential of a nurse-assisted remote patient monitoring intervention.

2. Methods
2.1. Study design

This study is part of a larger research project, eHealth@Hospital-2-Home, which has three phases: (i) developing a nurse-assisted
remote patient monitoring intervention, (ii) assessing the feasibility of the intervention, and (iii) conducting a randomised
controlled trial (Husebg et al., 2019). This study pertains to the main projects second phase, in which the feasibility of the
nurse-assisted remote patient monitoring intervention is assessed. The intervention uses an existing platform (Dignio Connected Care),
which patients can access through the My Dignio platform and nurse navigators can access through the Dignio Prevent platform (Grisot
et al., 2019). The feasibility study used a descriptive and explanatory qualitative approach involving the triangulation of observation
and semi-structured interviews. A study protocol for this feasibility study has been previously published (Morken et al., 2023).

2.2. Study intervention and participants

The remote patient monitoring intervention is a non-acute, 30-day post-hospitalisation intervention facilitated by nurse navigators.
The nurse navigators are experienced hospital nurses with the clinical skills required to identify and monitor the healthcare re-
quirements of patients with heart failure and colorectal cancer (Morken et al., 2023). The intervention includes a wireless, portable
personal computer system (Apple iPad) with the My Dignio or Dignio Prevent application installed. The application is linked to
monitoring devices by Bluetooth to register clinical measures such as blood pressure, pulse, weight, and temperature. The My Dignio
application allows the patient to send self-reported symptoms and well-being, as well as clinical measurements, to the nurse navi-
gators. The Dignio Prevent application allows the nurse navigators to see the measurements and symptoms and provide feedback to the
patients. The application is generically designed to ensure full adoption of the eHealth service (i.e., the user interface is similar
regardless of patient group). However, its features and content are carefully selected to fit the various patient populations.

2.3. Study population and recruitment

The study's populations were patients with heart failure or colorectal cancer. The patients were a convenience sample, and the
selection criteria were age >18 years, able to understand and speak the Norwegian language, and hospitalised due to symptomatic
heart failure with an ejection fraction of >40 % or surgical treatment for colorectal cancer with curative intent. The patients with heart
failure were recruited from cardiology bedside wards at two hospitals (A and B) in the southern part of Norway. Patients with

Table 1
Overview on demographic information.
Patients N=27
Age in years, Md (min-max) 69 (48-85)
Sex, female 8
Diagnosis
Heart failure 17
Colorectal cancer 10
Nurse navigators n=8
Age in years, Md (min-max) 31 (25-39)
Sex, female 7
*N = count.
*Md = median.
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colorectal cancer were recruited from a gastro-surgical bedside ward at hospital A. One of the nurse navigators contacted the patients
about participation in this study before their discharge from the hospital. Before consenting to participate, the patients were shown an
informational video, (https://www.youtube.com/watch?v=pT2NhK_jAAU), in which the intervention was thoroughly illustrated, and
they received an information and consent letter from the nurse navigator. After providing consent, the patients were shown how to use
the iPad, My Dignio platform, and the home monitoring devices before hospital discharge.

The study sample also comprised the nurse navigators involved in this study. They were consecutively recruited from hospitals A
and B after the feasibility study had ended. The nurse navigators received training in the Dignio Prevent platform from a representative
from Dignio either in person or through the Microsoft Teams platform (version 1.0.1). Table 1 provides a summary of the of the
participants’ demographics.

2.4. Data collection

Data were collected by first observing 10 patients during their training in the application. The observations were structured and
overt. The first author passively observed patients with heart failure (n = 4) while they received training from a nurse navigator. In
contrast, the first author actively observed patients with colorectal cancer (n = 6) while providing their training. An observation guide
was followed during the observations, and the field notes were recorded in an observation log immediately after each observation.
Please see Supplementary materials, file 1, Tables 1 and 2, for an overview of the observation logs.

Data were also collected using semi-structured interviews with 27 patients after er their 30-day follow-up period. The nurse
navigators (n = 8) who delivered the remote patient monitoring intervention were also interviewed. A semi-structured interview guide
developed by the research team was followed during the interviews. It was arranged according to topics, with open-ended questions
and sub-probes. Each interview was initiated with the question: ‘What is your overall experience with digital follow-up care and home
monitoring?’ The interviews, which lasted from 40 to 60 min, continued with questions about design, content, ease of use, personal
relevance, and interactions between patients and nurse navigators. A more detailed overview of the questions from the interview
guides is presented in Table 2.

The first author performed all of the interviews. They were conducted either face-to-face or, when travel distances were long,
digitally through the communication platform Microsoft Teams (version 1.0.1.) or by phone. The patient interviews (N = 27) were
conducted individually. However, only two nurse navigators were interviewed individually (n = 2), with the other six interviewed in
dyads (n = 3).

2.5. Data analysis

The observation data were organised in an observation log. The interviews were audio-taped and transcribed ad verbum, and the
transcripts were then triangulated and analysed using stepwise-deductive induction, to identify issues and themes across the empirical
material (Tjora, 2018; Lofthus et al., 2018; Gilstad et al., 2022). In the stepwise-deductive induction approach, the qualitative analysis
aims to explore issues developed from the detailed processing of empirical data in an ‘upwards’ inductive process (inductive theory
development). However, throughout the data analysis process, the researcher also works ‘downwards’ and deductively by constantly
comparing from a more theoretical and conceptual understanding (deductive validation) (Tjora, 2018). The stepwise-deductive

Table 2
Core questions in the interview guide.

Patient topic guide — questions about design and user-friendliness

o What was your overall experience of the remote patient monitoring intervention?

e Can you tell me how you found the technical functions and content on the iPad?

e Can you tell me about the medical devices and how you applied them?

Patient topic guide — questions about relevance and usefulness

e Can you describe how you integrated the intervention into your everyday life?

e Can you describe how it was to pay attention to your daily measurements, both positive and negative sides?
e Can you describe your digital interaction with the nurse(s)?

Patient topic guide — questions about improvements

e What are your thoughts on improving the iPad and the intervention?

e In your opinion, are there any other patient groups that may benefit from remote patient monitoring?

o Is there anything else you think is important to share about your experience with remote patient monitoring?
Nurse navigator topic guide — questions about design and user-friendliness

e What was your overall experience of the remote patient monitoring intervention?

e What was your experience of the layout and technical functions of the Dignio Prevent platform?

e What are your thoughts on the content on the iPad?

Nurse navigator topic guide — questions about relevance and usefulness

e How did you integrate the intervention into your everyday work as a nurse?

e Can you describe your digital interaction with the patients?

e Can you describe how it was to assess the daily measurements and questionnaire from the patients?

Nurse navigator topic guide — questions about improvements

e What are your thoughts on improving the digital platform and intervention?

e In your opinion, are there any other patient groups that may benefit from remote patient monitoring?

o [s there anything else you think is important to share about your experience with remote patient monitoring?
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inductive approach is outlined in Fig. 1.

The first author led the interpretation process, which was followed by discussions with the co-authors. All of the female co-authors
(LM.M, M.S, A.M.L.H) are professors with backgrounds as registered nurses. The male co-author (C.M) is a sociology professor who co-
founded the normalization process theory. The analysis resulted in 952 preliminary inductively derived codes regarding patients’ and
nurse navigators’ user experiences with the eHealth service. Based on coherence within each group, the codes were manually sorted
into 12 groups (Tjora, 2018). Some of these groupings were thematically linked. Therefore, a higher degree of sorting was made,
yielding eight categories and four subthemes. During categorization and thematization, all female authors collaborated to establish
labels that best illustrated the findings. There were few debates on the codes and categories. However, some codes needed to be
re-grouped after discussions among the co-authors. Several alternatives were considered before reaching a consensus on categories and
sub-themes. Once the inductive coding was complete, the data extracts, codes and categories were translated from Norwegian to
English, and the constructs from the normalization process theory were used as a theoretical lens through which to interrogate the
findings and to help maximise the explanatory potential. Therefore, the constructs of the normalisation process theory were retro-
spectively ‘mapped’ to the four sub-themes that emerged from the inductive analysis, as higher-order concepts (McNaughton et al.,

Conceptualisation = Generating an overarching theme

«Mapping» the main themes to *NPT constructs

Further analysing of what «bridged» the main themes together

Categorising the groups and developing sub themes and main themes

Reflecting on the main themes in relation to *NPT constructs

Performing code grouping, grouping tests and code rejecting

Discussing the code groups and rejected codes with other researchers

'\\
Y,
r\\
/
'\\
EECTTTTTE—
'\\
Y,
'\\
/

Thorough reading of data material and performing initial coding

Generating empirical close codes

Collating and processing the data from observations and interviews

Assessing participants representativeness and saturation

Generating data through obseryations of patients and

interviews with patients and nurses

Fig. 1. The stepwise-deductive induction coding method.
*NPT = normalization process theory.
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2020). During this deductive mapping process, an unexpected condition, or underlying pattern surfaced, leading to the construction of
an overarching theme that bridged the sub-themes and constructs. This ‘abductive leap’ resulted from the combination or synthesis of
induction and deduction (Karlsen et al., 2021), enabling a more comprehensive understanding of remote patient monitoring and the
conditions necessary for accepting and using such technology. During the process of ‘mapping’ the constructs of normalization process
theory to the sub-themes, the male co-author was engaged to ensure that the descriptions of the themes were consistent with the
constructs of normalization process theory. For a detailed outline of the analysis process and alignment of sub-themes and categories
with the constructs of normalisation process theory, please see Supplementary materials, file 2, Tables 3-6.

2.6. Trustworthiness

We used credibility, dependability, transferability, and confirmability to establish trustworthiness and assure that our findings
reflect the participants’ perspectives (Graneheim et al., 2017). Credibility was assured by presenting the findings to other researchers,
with both positive and negative aspects of remote patient monitoring documented. Dependability was assured by having the first author
conduct all the interviews and transcribing them verbatim, making this aspect consistent. Transferability was ensured by providing
detailed descriptions of the themes and presenting them so that others could relate to them. Additionally, readers can evaluate the
quotations in the article and the appendix and determine if the results are transferable to similar contexts. Moreover, the participants
were recruited from two hospitals and different wards, further strengthening transferability. Confirmability was established by
following the recommended steps in the stepwise-deductive induction approach (Tjora, 2018).

2.7. Ethical considerations

We conducted this study according to the principles of the Helsinki Declaration (World Medical Association, 2013). All participants
received verbal and written information about its aim. All participation was voluntary, and participants could withdraw from the study
at any time. All participants gave their written consent to participate, and the findings have been anonymised. This study was approved
by the Norwegian Center for Research Data (ID.NO: 523386) and the participating hospitals’ Privacy Appeals Board. The Regional
Ethics Committee deemed the current feasibility study exempt (ID.NO: 242405).

3. Findings

The overarching theme, “Achieving acceptance and usability through digital social interaction, was a multidimensional concept that
embodied the participants’ efforts to accept and use the remote patient monitoring intervention, with the digital social interaction
between patient and nurse manifesting as the driving force. The overarching theme was informed by four interrelated subthemes,
which were further broken down into eight categories, as shown in Fig. 2. The findings will be presented in turn, headlined with each
subtheme and category. The findings from the patients will be presented first, followed by the nurse navigators.

3.1. Coherence: understanding and navigating the remote patient monitoring intervention

The first sub-theme is supported by two categories: ‘preparing to operate the intervention’and ‘service interface and content’. It rep-
resents the patients’ and nurse navigators’ perception of the scope and nature of the nurse-assisted remote patient monitoring
intervention, its practical functions and technicalities, and how remote patient monitoring facilitates patient-nurse interaction. This
subtheme also describes the effort made by the participants to understand their responsibilities and specific tasks connected to

Achieving acceptance and usability through digital social interaction

T

!

T

T

Coherence Cognitive Collective Reflexive
Understanding and participation action monitoring
navigating the Adapting to the Utilizing the *RPM Evaluating the
*RPM intervention *RPM intervention intervention *RPM intervention
r
'paring to Communication Technical errors Registration and . Recommend:
operate the = l;t:::cte i and routines for  — and user measurement. Emaont:iofr; ZI;;:&ort value of the before
intervention interaction difficulties routines intervention implementation
= —

Fig. 2. The main findings from the study presented as the overarching concept, sub-themes, and categories.
*RPM = remote patient monitoring.
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participation in the intervention.
3.1.1. Preparing to operate the intervention

3.1.1.1. Patients. The patients had their first practical review of the digital platform and its associated medical devices during hos-
pitalisation. This review became an initial ‘sense-making’ phase, in which the patients were introduced to the technical and practical
aspects of the digital platform. Some patients described this first encounter as overwhelming, and the observational field notes showed
that some were skeptical during the introduction. However, as the nurse navigators explained the intervention and the patients specific
tasks, this skepticism was replaced with a more positive ‘I-can-do-this’ attitude. Moreover, the patients were introduced to the
intervention individually, which represented the first step of the patient-nurse relationship — a relation that was described as
particularly important and one that seemed to foster trust in remote patient monitoring:

‘I knew her. She treated me when I was hospitalised. It wasnt a stranger that asked me questions. That was important. Had it been more
general...one that didnt know what Id gone through ... that would have been different.’ [Patient with colorectal cancer 6]

The importance of knowing your care provider was confirmed by patients who were not introduced to the intervention by their
nurse navigator, and thus did not know who provided the digital follow-up. They described a different experience, wanting to have
known the nurse navigator in forehand.

3.1.1.2. Nurse navigators. Preparing the patients also represented a sense-making phase for the nurse navigators. However, for them,
the technology was familiar. It was more important for the nurse-navigators to ‘make sense’ of the patients and their needs. Therefore,
nurse navigators described sitting down and reviewing the intervention and tasks connected to participation, as particularly beneficial
since they got to know and form a bond with the patients during this phase. The nurse navigators also felt a greater personal ownership
of the patients they recruited and trained themselves:

‘I think its easier to provide follow-up to patients whose history I know. Only a 10-minute talk make me provide them with better care. The
patients felt safe, and I knew their problems. Everything was easier when I had seen them in advance.’ [Nurse navigator 8]

Nevertheless, due to the complex nature of the intervention, the nurse navigators described conducting the review with the patients
as a time-consuming task.

3.1.2. Service interface and content

3.1.2.1. Patients. The observation data showed that the patients had few questions during the review. When they tested and applied
the medical devices, they all managed to complete the task on their own. All the technical and practical aspects related to the patient
platform were described as intuitive and easy. During the review of the daily and weekly questionnaires, few patients had remarks or
comments. Furthermore, the patients were introduced to a disease-specific information page, in addition to the possibility of getting
graphical overviews and trends. This latter feature was particularly acknowledged and found useful by the more ‘digital curious’
patients, as described by this patient with heart failure:

‘I managed to get a graphic overview of all my measurements, and before I returned the medical equipment, I took a picture of it. I will
bring this picture with me to my next check-up at the out-patient clinic ... they might not be so interested, but I am going to show it to them
anyway.’ [Patient with heart failure 7]

Furthermore, all the patients managed to set up and perform the various tasks connected to the intervention on their own
immediately after discharge. Therefore, the patient preparation seemed to provide the patients with the necessary understanding and
skills to ‘take on’ the intervention.

3.1.2.2. Nurse navigators. The nurse navigators described the technical and operational aspects of the remote patient monitoring
intervention as easy and found the system to have all the necessary features. However, surprisingly the nurse navigators reported that
they were reluctant to offer participation in the intervention to patients if they thought the digital technology or the interventions’
everyday tasks would be too difficult or add too much to the patient’s workload. Therefore, a few nurse navigators reported being
selective as to whom they offered remote patient monitoring to, as expressed by this nurse navigator:

‘I wouldn’t say picky, but we were particular about who we recruited. Some patients were extremely multimorbid and, even though not
diagnosed, also cognitively challenged. I wanted to feel safe about the patients we monitored, so I didnt have to constantly pay attention
in case they became acutely ill.” [Nurse navigator 1]

3.2. Cognitive participation: adapting to the remote patient monitoring intervention
The second subtheme is supported by two categories: ‘digital communication and routines for interaction’and ‘technical errors and user

difficulties’. It describes how the patients and nurse navigators established their roles, contributed to the intervention, and organised
themselves to undertake the new technology, including remote interaction.
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3.2.1. Digital communication and routines for interaction

3.2.1.1. Patients. Most of the patients adapted to digital communication and quickly found their preferred way to interact with the
nurse navigator. The majority found messages to be the easiest and fastest way to communicate, whereas video was viewed as excessive
and troublesome. Some patients had daily contact with the nurse navigators, while for others, the contact was more sporadic. However,
the feedback from the nurse navigators was described as swift and effective and the patients reported that they provided them with
individually adjusted care and practical solutions to their problems. Furthermore, most of the patients found it reassuring that the
nurse navigator ‘checked-up’ on them regularly since the transition home could be challenging. Therefore, to be offered remote patient
monitoring immediately after hospital discharge seemed to be particularly valued, as this patient described:

‘During hospitalisation you wear these electrodes. And then comes the day they remove them and just — ok, you can go. Its like cutting the
umbilical cord ... youre completely on your own. The fact that I could reach out to the nurse if something was up ... that was important ...
at least to me.’ [Patient with heart failure 16]

3.2.1.2. Nurse navigators. The nurse navigators quickly adopted a routine for interacting with each patient, and like the patients, they
also preferred messaging. However, the patients’ messages did not always provide the nurse navigators with a ‘complete picture’.
Therefore, to resolve ambiguities or to elaborate on the content off the messages, the nurse navigators often contacted the patients by
telephone.

‘It was cumbersome both for us and the patients to write messages back and forth. You often need more distinctions to assess of the
situation. When they report that their breathing is heavier, you need to hear them breathe. And older people, they often responded with
short messages, so it wasnt always easy to understand their situation.’ [Nurse dyad 1]

While the telephone was not a part of the service, it was found to be the most appropriate tool for communication when the in-
terventions’ message function fell short. It was described as more cumbersome to schedule face-to-face contact (i.e., a video call) than
telephoning. However, the nurse navigators initiated a video call if it better met the patients’ needs.

3.2.2. Technical errors and user difficulties

3.2.2.1. Patients. When adapting to the remote patient monitoring intervention, some of the patients found it challenging to interpret
the questions on the daily and weekly questionnaires. They were not always sure if they provided the correct answers to the questions
and often had to ask the nurse navigator to clarify. However, all the patients adapted to the technical aspects of remote patient
monitoring, and few technical problems were reported. The difficulties were usually related to usernames and passwords, charging or
battery capacity, and the touchscreen. Additionally, the Bluetooth communication between the tablet and the medical devices was
interrupted on some occasions, and the patients had to manually enter the digits. Nevertheless, when faced with these challenges, the
patients “stayed on case. They seemed committed to the intervention and made valuable contributions to driving it forward.

3.2.2.2. Nurse navigators. There were a few technical challenges related to the nurse navigators’ platform. However, nurse navigating
placed new demands on the nurses. The most frequently mentioned challenge was the feeling of being needed and having to be
available, also outside regular working hours. The nurse navigators reported that they usually adjusted the follow-up to the patients’
needs, but not being able to control the patients response time was described as frustrating. Additionally, some of the nurse navigators
found it challenging to balance being a ‘regular’ nurse and being a nurse navigator. Therefore, having other nurse navigators to interact
and cooperate with was highlighted as particularly valuable:

‘It was less vulnerable when we worked together and cooperated on the patients ... it eased the burden of conscience. Having complete
responsibility for one person ... no, it was better to make decisions together.’[Nurse dyad 2]

3.3. Collective action: utilizing the remote patient monitoring intervention

The third subtheme is supported by the following two categories: ‘registrations and measurement routines’ and ‘emotional support and
feedback’. 1t describes the effort made by the participants to operationalise and integrate the remote patient monitoring intervention
into their everyday lives and work practice. In addition, the patient-nurse commitment was an integral part of how the participants’
maintained confidence and trust in the new technology.

3.3.1. Registrations and measurement routines

3.3.1.1. Patients. All the patients established a regular routine from day one and performed their tasks in the same order and at the
same time throughout the 30-day follow-up period. The daily measurements were usually performed in the morning and completed
within a short period. The patients described that keeping a regular schedule made it easier for them to register if their condition
changed. Some also reported that the graphical overview of their measurements provided them with a good overview of any progress
and deterioration and, thus, a better sense of control. Interestingly, a few patients also ‘experimented’ and took their measurements at
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various times to explore. One patient said the following:

‘It was interesting to pay attention to my blood pressure and pulse. Sometimes, I took the measurements before I went for a walk ... and
then half an hour after I returned ... and then I was like: How is it? ... Is there much difference? It was interesting.’[Patient with heart
failure 4]

3.3.1.2. Nurse navigators. The nurse navigators attempted to establish regular routines for follow-up. However, they described
combining their role as a regular nurse with the role of navigating the intervention as particularly difficult. All the nurse navigators
worked shifts, which made it even harder to establish stable routines. Additionally, it was particularly demanding to set aside time to
log on, evaluate the patients, and provide them with answers during working hours. Understandably, navigating nursing tasks were set
aside in favour of regular nursing tasks. Moreover, it was also stressful for the nurse navigators to log on during a shift and see red alerts
or messages in which the patients’ described signs of deterioration. If the nurse navigators were unable to handle these notifications
immediately, it became a source of worry and made them feel guilty, which further interfered with their regular tasks at the ward.

3.3.2. Emotional support and feedback

3.3.2.1. Patients. All the patients reported that the nurse navigators provided them with support and an overall sense of security and
trust. In fact, most referred to the nurse navigators as ‘my nurse’ or by their first name. The patients highly valued the feedback from
the nurse navigators. They described it as comforting to have someone to discuss symptoms and complications with, such as variations
in blood pressure or weight, surgical wounds, or pain. The patients described it as particularly supportive that specialised healthcare
personnel evaluated their questionnaires and measurements on a daily basis, and they all trusted the feedback they received from the
nurse navigators. It also seemed that some patients avoided hospitalisation due to the digital follow-up, as this patient noted:

‘It was very comforting to talk to the nurses ... I was so afraid that my lungs would fill with water again ... so when my weight increased,
they talked to the doctor about increasing my diuretics. That felt so reassuring ... I think Ive avoided one admittance to hospital, maybe
two.’ [Patient with heart failure 6]

3.3.2.2. Nurse navigators. The nurse navigators quickly realised that digital follow-up served an unmet healthcare need, and that they
had become important to many patients. Consequently, the nurse navigators made an effort to be available for the patients and provide
them with feedback as fast as possible. The nurse navigators did not take their nursing tasks lightly, and many described the
importance of " delivering what they had promised. A consistent theme throughout the interviews was that being a nurse navigator was
more demanding responsibility-wise than time-wise. Some of the nurse navigators described that the patients were constantly on their
minds, as expressed by two of the nurse navigators:

‘Thinking about the patients became a part of our daily routine .... every day. It sounds dramatic, but they [the patients] could be the first
thing that entered our mind when we got out of bed ... we thought of them ... also subconsciously. We were very aware of our re-
sponsibility.” [Nurse dyad 1]

All the nurse navigators described a strong sense of responsibility for the patients. However, they highlighted the positive feedback
from the patients as a reward, and like the patients, the nurse navigators often referred to the patients as ‘my patient’. Providing
patients with digital follow-up was described as meaningful and seemed to give the nurse navigators an overall burst of confidence.

3.4. Reflexive monitoring: evaluating the remote patient monitoring intervention

The fourth subtheme is supported by the following two categories: ‘reflections on the value of the intervention’and ‘recommendations
before implementation. It represents the participants’ appraisal and evaluation of the remote patient monitoring intervention, and their
judgement on its utility and effectiveness. It also includes the participants’ reflections on the follow-up time and their thoughts on
improving the intervention.

3.4.1. Reflections on the value of the intervention

3.4.1.1. Patients. Most patients valued remote patient monitoring and would have participated again had they been offered. However,
for some, the overall usefulness of remote patient monitoring first became apparent some way into the intervention, as described by
this patient:

‘I wasn't aware how useful the follow-up would be. I was very insecure in the beginning, so it was really good to have a connection to
where I had been treated ... but initially I didn’t quite see how this could benefit me. [Patient with colorectal cancer 9]

Many patients expressed worry about ending the relationship with their nurse navigator, and a recurrent phrase during the in-
terviews was: ‘Who would look after me now?’, suggesting that remote patient monitoring promoted patients with a sense of security.
However, a few expressed ambivalence towards remote patient monitoring. These patients used the intervention as intended. They
expressed appreciation for it and described the benefits of using it. However, they also revealed that the intervention generated
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emotions they did not want to engage with. Their participation ‘forced’ them to think about and act on their illness, when in reality,
they wanted to forget about it, as expressed by this patient:

‘I couldn’t distance myself ... I had to live with it throughout the research project ... but at the same time, had you asked me again, I would
participate because it is such a positive project ... I would have said yes. It provided me with security, but the disease stayed with me, and I
wanted to get rid of it.» [Patient with colorectal cancer 7]

3.4.1.2. Nurse navigators. All the nurse navigators viewed the remote patient monitoring intervention as a supplemental service, in
which the patients were provided with an extra set of tools to manage their illness. Additionally, most of the nurse navigators valued
the opportunity to follow-up on patients outside of a hospital setting and learn more about their challenges in their home environment.
Positively, the nurse navigators took some of the things they learned while providing digital follow-up, back into their regular jobs at
the ward. Two of the nurse navigators said:

«We talk differently about nutrition. Now we make a point of the importance of eating enough...worry less about having a few kilos extra.
Our focus before was more on optimal heart nutrition, but now...I think we have gained a broader understanding for patients with heart
failure...what they have to live with and what they are going through...we do meet them in a different way now than before.» [Nurse
dyad 1]

3.4.2. Recommendations before implementation

3.4.2.1. Patients. The patients found the 30-day follow-up period to be adequate and proposed few specific changes to the techno-
logical aspects of the intervention. However, several proposed that remote patient monitoring should be a permanent offer and made
available to as many patients as possible after hospital discharge. Others felt it would be more helpful if the nurse navigators had more
room to initiate actions. Some went even further and advocated for giving the nurse navigators authority to help patients ‘skip’ some of
the cumbersome steps in the healthcare system should their condition deteriorate.

3.4.2.2. Nurse navigators. The nurse navigators’ platform was also easy to operate. However, compared to the patient platform, the
nurse navigators had to ‘click through’ more steps to complete their everyday tasks. Steps, such as evaluating notifications and signing
them out, could benefit from being simplified. Additionally, some nurse navigators described that the smart-phone version had a poor
layout. Consequently, they depended on a computer to get a good visual overview of each patient or reply to their messages. They
highlighted this as cumbersome and inconvenient, in addition to interfering with their other work tasks.

4. Discussion

Using the lens of normalisation process theory, this study aimed to comprehensively evaluate the acceptability and usability of a
nurse-assisted remote patient monitoring intervention and determine its feasibility and implementability. The interconnectedness of
acceptability and usability became apparent in this intervention. The overarching theme ‘Achieving acceptance and usability through
digital social interaction’ emerged as a continuous and stepwise process. It proposes that the social relationship and digital interaction
between the patient and nurse navigator is the driving force of the remote patient monitoring intervention, and a precondition for the
participants willingness to accept and use it. The process, which involved active involvement from both patients and nurse navigators,
started with ‘coherence’: understanding and navigating the remote patient monitoring intervention». This step, which represented the
practical review of the intervention, laid the first foundation for the patient-nurse relationship, and formed the basis for how the
participants made sense of the intervention, and each other. During the next step, ‘cognitive participation’: adapting to the remote
patient monitoring intervention», the patient-nurse relationship developed further as they began establishing their roles and use the
different features of the service, with the most prominent feature being the communication between them. During the third step,
‘collective action: utilising the remote patient monitoring intervention’, the patients and nurse navigators became more committed to
the intervention and each other. Many patients and nurse navigators formed a close relationship, which seemed to drive the inter-
vention forward. The last step, ‘reflexive monitoring: evaluating the remote patient monitoring intervention’, represented an appraisal
phase, in which the ‘digital relationship’ between patients and nurse navigators was highlighted as especially valuable and one that
mutually benefitted them.

In this study, the constructs of the normalisation process theory followed sequentially from each other: coherence seemed like a
necessary precursor to participation, a degree of cognitive participation was required before collective action, and reflexive monitoring
represented the final stage before normalisation (May et al., 2018). However, the steps in which the participants achieved acceptability
and usability also appeared interrelated and overlapping, and it proved somewhat difficult to separate the transition between them.
Nevertheless, in this study, the construct of coherence seems to align with prospective acceptability, in that the participants accepted
the remote patient monitoring intervention before delivery (Sekhon et al., 2017). The pre-intervention review provided the partici-
pants with the necessary sense-making to understand the nature and purpose of remote patient monitoring before participating in the
intervention. It also provided them with the practical skills to interact with it effectively and efficiently (i.e., usability). The patient’s
prospective acceptance and basic skills related to the technical aspects of the intervention, were expressed through their immediate
integration of the intervention into their normal everyday activities after hospital discharge. The fact that the participants found the
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intervention usable and coherent and managed to engage cognitively with it also laid the necessary foundation for the next steps in the
process, cognitive participation, and collective action.

For the nurse navigators, prospective acceptability, together with their role as training facilitators, led to an eagerness to incor-
porate the intervention into their everyday routine. While they sometimes struggled to align the intervention to existing practices, their
initial sense-making made them undertake an administrative role in which they worked actively to meet the patients needs and make
the intervention fit each patient. This finding is consistent with previous research showing that providing a patient-centric and per-
sonalised approach is crucial when determining the success of a remote patient monitoring intervention (Srivastava et al., 2019).

The normalisation process theory constructs of cognitive participation and collective action seem closely related to the concept of
concurrent acceptability (Sekhon et al., 2017). In the nurse-assisted remote patient monitoring intervention, the participants clearly
used the necessary actions and skills to enact and commit to the intervention. Its accessible and ‘ready-to-use’ technology provided a
basic and necessary foundation for their ability to establish routines and to utilize the intervention in everyday life. Moreover, the
participants also engaged with the intervention on a more cognitive level, suggesting that they found the intervention trustworthy and
dependable, and that it delivered what it promised (Pang and Liu, 2023). Furthermore, in this study, the relationship between patients
and nurse navigators was based on trust. The patients trusted that the nurse navigators performed daily digital checkups, made ac-
curate interpretations of their measurements and messages, reached out to them if something was irregular, and provided accurate
advice. Similarly, the nurse navigators, trusted that the patients performed daily measurements, answered the questionnaire,
communicated to them if their condition deteriorated, and used the advice they received. Therefore, both high usability skills and the
trust-based relationship seemed to be a precursor to, and a promoter of acceptability. This study also found evidence that the nurse
navigators’ independent and administrative role in the intervention was key to the patients’ acceptability and usability experiences.
The way they executed their navigating role laid the foundation for high usability, in addition to contributing to both prospective and
concurrent acceptance for patients.

In the transition from the hospital to home, many patients encounter challenges in managing their illness and recognising com-
plications or deterioration. However, with support from a remote patient monitoring intervention, more patients could effectively self-
manage their long-term illnesses at home (Hanlon et al., 2017). Nonetheless, when providing digital follow-up, it is crucial to provide
feedback to patients in a way that strengthens them to take control of their health (Koehler et al., 2018). In this study, the nurse
navigators seemed to provide timely and appropriate care via the response system, which relieved patients’ symptoms and offered
them solutions to their various complications. Through their navigating role, the patients also provided them with valuable knowledge
on the consequences of living with long-term illnesses. The fact that this newly acquired knowledge could be used in their work as
regular nurses seemed to contribute to their acceptance of the intervention. Furthermore, research show that remote patient moni-
toring interventions are offered more frequently to patients with better prognosis and with less risk of deteriorating (Geller et al.,
2019), affecting overall acceptability. Clinical frailty is related to a lower level of self-care (Munkhaugen et al., 2023). Frail patients
may find it difficult to accept the everyday tasks connected to participation in remote patient monitoring interventions. Due to
“gatekeeping, the patients in this study may have been less frail and therefore also highly compliant and mostly provided the nurse
navigators with positive feedback. This feedback is likely to have generated positive emotions in the nurse navigators which may have
made it easier for them to accept their navigating responsibilities.

The normalisation process theory construct of reflexive monitoring seems to align well with the concept of retrospective accept-
ability (Sekhon et al., 2017). We found that the interaction between the patients and nurse navigators in the nurse-assisted remote
patient monitoring intervention was rewarding and contributed to overall high acceptability by both patients and nurse navigators
throughout the intervention. It is also likely that the system$ high usability contributed to the participants acceptance. However, while
usability was high among all the participants, some features of the intervention would benefit from improvement. The nurse navigators
mainly highlighted changes to technical aspects of their platform that would make the systems operation more effective and thus lead
to more timely and appropriate responses from them. The patients’ judgements on the intervention seemed less related to technical
features. Instead, they promoted a more independent nurse navigator role, in which remote patient monitoring form a more direct and
straight line back into the hospital should the patients need it. The desire for ‘fast track’ access to healthcare services has been
described in previous studies (Srivastava et al., 2019; Pedone et al., 2015).

Behavioural interventions can often be complex and challenging for participants to fully comprehend before experiencing them
(Ortblad et al., 2023). Additionally, participants’ perceptions of acceptability may change throughout an intervention (Manne and
Andrykowski, 2006). When retrospectively evaluating this study, we found that high usability and high overall usefulness were not
necessarily synonymous with fully accepting the intervention. For some patients, participation instead created mixed emotions. After
hospital discharge, many patients want to ‘return to normal’, which can sometimes conflict with the healthcare systems expectations of
‘living with’ and embracing the tasks connected to self-managing their illness. Previous research indicates that a recursive relationship
seems to exist between illnesses and the technologies that monitor them, which does not necessarily reduce anxiety but makes
prominent the unpredictable existence of the illness (Lehoux, 2008). Therefore, patients can associate monitoring of their illness with
enthusiasm, engagement, and pride, but also with increased awareness of their illness, limitation, and differentness (Salmela et al.,
2019). In this study, the ambivalence expressed towards remote patient monitoring, result from a contradictory relationship between
ill and normal, which was made even more apparent by participating in the nurse-assisted remote patient monitoring intervention.
However, the results from this study may suggest that the social interaction between the patient and nurse navigator moderated or
outweighed the ambivalence or negative emotions that participation in the intervention generated.
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5. Implications

Based on the results from this study, it seems particularly important to consider the significance of social interaction when
developing future remote patient monitoring interventions. The social interaction component in digital healthcare interventions
should not be underestimated. Additionally, the risk of creating ambivalence is always present when patients are ‘forced’ to confront
their illness. Therefore, future remote patient monitoring interventions should be even more tailored to meet patients’ need to report
symptoms and their ability to address their long-term illnesses. Furthermore, such interventions may also benefit from a tighter fit to
nurses’ work schedule. Additionally, future research may focus on testing remote patient monitoring interventions in larger ran-
domized control trials’. Remote patient monitoring could also be beneficial for other chronic illness populations.

6. Limitations

This study had some limitations. First, it appeared that a few of the nurse navigator regarded recruitment as a discretionary activity,
since they seemed more inclined to offer digital follow-up to more robust patients. This approach may have affected overall accept-
ability. It may also imply that we have interviewed a subset of participants who held particularly positive views of remote patient
monitoring. Second, some nurse navigators described digital follow-up as time-consuming and increasing their workload. This il-
lustrates that nurses involved in remote patient monitoring require efficient workflows and support to manage the additional re-
sponsibilities associated with digital follow-up. Consequently, when remote patient monitoring is implemented, nurse navigators
should be provided time in their work schedule to conduct follow-up. Third, the dissimilar interview methods (i.e., digital versus face-
to-face and individual versus dyadic interviews), may have caused different dynamics during the interviews. However, similar issues
were explored during the interviews, and data saturation was achieved. Last, the considerably smaller number of nurse navigators
interviewed compared to patients may not provide an adequate representation of their perceptions.

7. Conclusion

In this study, the interaction between patients and nurse navigators was the most essential feature of the nurse-assisted remote
patient monitoring intervention in terms of acceptability and usability. As a result, the feasibility and implementability of the inter-
vention rested upon the relationship between receiver and deliverer. Furthermore, the study’s findings emphasise the significance of
digital follow-up care following hospital discharge. Remote patient monitoring helps ensure that the support and guidance provided
during hospitalisation extend into the post-discharge period. Moreover, the study demonstrates that remote patient monitoring is more
than just a technological innovation for the benefit of the intervention recipients. The nurse-assisted remote patient monitoring
intervention also improved the knowledge of the nurse navigators who delivered it. Increasing healthcare professionals’ knowledge
about living with a long-term illness may improve their ability to prepare patients for life at home after hospital discharge. Therefore,
the nurse-assisted remote patient monitoring intervention has the potential to improve patient trajectories in the long term. However,
additional research is needed to determine how remote patient monitoring affects nurses’ workflow, which remote patient monitoring
solutions will be most beneficial in nurses’ work practices, and how to integrate remote patient monitoring into existing healthcare
systems.
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