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Purpose: The retrospective study used a hybrid design aimed to a) describe the implementation process of telemonitoring from
stakeholders’ perspectives and b) identify facilitators and barriers perceived by the care team.

Patients and Methods: Qualitative interview data were analyzed using manifest inductive qualitative content analysis to describe
what was perceived as barriers and what facilitated the implementation. Participating healthcare professionals recruited from a multi-
professional care team in Sweden. Overall, 14 healthcare professionals comprising 8 assistant nurses, 3 nurses, 1 physiotherapist, 1
occupational therapist, and one general practitioner participated in five interviews.

Results: Four categories were derived from the interview analysis: previous experience with digital technology, the need for
preparation before implementation, perceptions of using telemonitoring in daily practice from the patient’s perspective, and
perceptions of the relevance and reasons for applying telemonitoring from the care team’s perspective. The identification of
stakeholders and the need to plan carefully when proposing the introduction of telemonitoring systems into work practices are
both crucial.

Conclusion: The attitudes of healthcare professionals can be a significant factor in the acceptance and efficiency of the use of
telemonitoring in practice. Therefore, implementing new technology in healthcare should involve healthcare professionals at an early
stage to gain common understanding.
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Introduction

A key challenge in health care is to provide the best care to all persons with health issues. Older adults with
complex long-term needs require coordinated and seamless care from several providers. Globally, the older age
group is rapidly growing and as the older population consumes relatively more healthcare services,' fulfilling the
growing demand for such services is expected to be a challenge in the future. Thus, new ways of providing care are
urgently needed.> Moreover, aging is well known to be associated with disabilities, frailty, and a reduction in
independence in daily life.*> Therefore, new ways to support and promote health and well-being in old age are
important.

There is growing interest in providing care using technology. According to the World Health Organization
(WHO), eHealth involves “using information and communication technologies (ICT) for health”. In, 2021 the
Global strategy on digital health 2020-2025 was presented by the WHO, wherein they urged the creation of
a long-term strategic plan for developing and implementing eHealth services.® This warrants more research on
eHealth.
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Telemonitoring is commonly defined as

the remote monitoring of patients, including the use of audio, video, and other telecommunications and electronic information

processing technologies, to monitor patient status at a distance.”

Telemonitoring, a suggested future alternative in health care, could increase patient care and the effectiveness of
treatment.® Furthermore, telemonitoring has been shown to enhance clinicians’ ability to manage patients in non-
traditional healthcare settings.” The different types of sensors and measures commonly tested in recent decades include
accelerometer, electrocardiogram (ECG), blood pressure, blood glucose, body temperature, weight, and oxygen
saturation.'® However, the optimal use of telemonitoring remains a challenge, though smaller pilot studies have presented
promising results.'""'? Nonetheless, these results are difficult to replicate when implemented on a large scale. Thus, the
evidence for large-scale interventions and the cost-effectiveness of telemonitoring remains scant.'*'* Moreover, some
patients miss the face-to-face interaction and office-based visits to healthcare clinics when using telemonitoring.'> Some
hospitals do not plan ahead before implementing telemonitoring and, therefore, have no routines for documenting
transmissions and lack action plans for managing alerts.'> Furthermore, successful implementation of eHealth is
challenging, as reported in several studies.'®'” Additionally, managers and policymakers must consider applying this
new way of work to existing practices within and across organizations. This aspect is crucial to address in a complex
inter-organizational setting such as health care.

For healthcare providers, factors such as capacity and knowledge, state of mind, way of thinking, and attitudes are
important aspects that have been sparsely investigated.'® Considering the lack of evidence supporting the effects and
implementation of telemonitoring in healthcare organizations, there is a need to further investigate them, both qualita-
tively and quantitatively.

In 2020, a unique collaboration between two public health care providers in middle Sweden, the region and
municipality, was initiated. These public health care providers have different documentation and patient journal systems.
The collaboration was a cohesive multi-professional care team for older adults with multimorbidity and complex needs.
The team aimed to increase patients’ sense of independence and security and their ability to handle their own health and
reduce the need for hospitalizations and emergency visits. One of the team’s assignments given by the project leaders was
to test the use of e-health and telemonitoring. The technology consisted of a customized care platform with different
sensors depending on each patient’s diagnoses and individual needs. The available sensors included a weighing scale and
blood pressure and heart rate, ECG, oxygen saturation, and physical activity level monitors. Each patient’s daily
measurements were sent to the nurses in the care team through a web interface. The nurses were informed of the
telemonitoring test and received information regarding the technology early in the process.

As there is a lack of research concerning e-health solutions and telemonitoring used in clinical practice, the overall
study aims to investigate 1) the implementation process and 2) clinical outcomes of telemonitoring among older adults
with chronic conditions receiving home care from two different caregivers working in the same care team, the region and
municipality. This study reports the first phase describing the implementation process of care using telemonitoring.

The aim was to a) describe the implementation process from stakeholders’ perspectives and b) identify facilitators and
barriers perceived by the care team.

Materials and Methods

Design

A hybrid design'® was used in the overall project, which refers to the project testing effects of a clinical intervention on
relevant outcomes while observing and gathering information on the implementation process when introducing technol-
ogy in the home of older adults with multimorbidity according to the Quality Implementation Framework.?® The
framework comprises five parts: (1) Adaptation and preparation capacity and competence to perform the implementation
are mapped out, (2) Competence development, practical, and theoretical training based on the findings in part 1; (3)

Consensus regarding objectives is created; (4) Continuous support and skills development, (5) Evaluation and continuous
feedback.?’
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A hybrid design facilitates both determining the utility of an implementation intervention and assessing clinical
outcomes associated with implementation. This study only reports the adaptation and preparation (Phases 1 and 2) of the
first phase of the main project from stakeholders’ perspectives, that is, the implementation process until intervention is
started.

Data were analyzed using a qualitative design, and The COREQ checklist was used in this study.?'

Data Collection and Participants

In Phase 1, a mapping of the stakeholders assumed to be involved in or affected by the implementation of telemonitoring
in the context of the care team was undertaken. Field notes, commonly used in qualitative research, were used to
document contextual information.”* This map was based on our experience and understanding of the empirical arena. The
project group, comprising two project leaders, collaborated with the researchers during the entire implementation
process. The project leaders were responsible for arranging regular stakeholder meetings to keep everyone updated
and document the entire process. They were also responsible for driving the process toward the goal.

Identification of frail older outpatients and family members in need of help in their own homes was included in the
map but is not part of Phases 1 and 2 in this study. Scheduled meetings were conducted among the mapped stakeholders
to discuss the implementation of telemonitoring in health care.

In Phase 2, all members of the care team were invited to participate in interviews with a letter describing the purpose
of the study. This care team consisted of a special composition in which two healthcare providers were involved: the
municipality and region. The care team consisted of three nurses, one employed by the region and two by the
municipality; 14 municipally employed assistant nurses; and one physician which all cared for all patients admitted in
the care team. Other professions associated with the team include a psychologist, dietician, pharmacist, counselor,
physiotherapist, and occupational therapist. The interviews were conducted by a moderator (first author) who was
responsible for directing the discussion and facilitating the conversation flow. The second author also attended the
interviews as an observer and was responsible for taking field notes and tape recording the interview sessions.

Five interviews were performed and a total of 14 care team members were interviewed; they comprised assistant
nurses (8), nurses (3), a physiotherapist (PT; 1), an occupational therapist (OT; 1), and a general practitioner (GP; 1). As
the purpose was to perform the interviews with each occupational group separately, the number of participants was not
the same in every interview (see Table 1). None of the team members declined participation. During the interviews,
participants were asked about their previous experiences with any kind of technology previously used in a healthcare
setting; expected problems associated with the implementation; potential modifications that could be made to maximize
implementation; potential implementation strategies, skills, or training necessary for healthcare professionals to work
with the technology; and their thoughts regarding patients’ perspectives. Trustworthiness was addressed, and the authors
were aware of their pre-understandings and existing knowledge about the context. The first author, a registered nurse
(RN), performed the interviews and transcriptions, and was also aware of the RN lens that she possessed. The second

author was a registered physiotherapist (RPT).

Table | Description of Participants per Each Interview

Group/ Number of | Occupation
Individual | Participants
Interview | Group 4 Assistant nurses
Interview 2 Group 4 Assistant nurses
Interview 3 Group 3 Nurses
Interview 4 Group 2 Physiotherapist, Occupational therapist
Interview 5 Individual | General practitioner
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Data Analysis

Descriptive observational field notes were used for Phase 1 of the study. For Phase 2, transcribed text from interviews
was analyzed using manifest inductive qualitative content analysis> to describe what was perceived as a barrier and what
facilitated the implementation.'®** By using the chosen approach, the description of what the informants actually said is
the focus, remains close to the text, and describes what is visible and obvious in the text. The analysis began with open
coding of all transcribed data and observational field notes, creating preliminary sub-categories that described the
phenomenon by deciding which codes could be combined based on how they were related and linked.*> Based on the
relationships among subcategories, we combined them into categories. The software NVivo 12 Plus was used to support
the analysis. NVivo software is commonly used to support qualitative and mixed-methods research and facilitate the
sorting and labling of data. NVivo gives a good overview during the entire analysis.

Ethics

This study was approved by the Swedish Ethical Review Authority (board of Linkdping, 2020-06420), and was
performed in accordance with the 1964 Declaration of Helsinki. Participants received no compensation for their
participation. Written informed consent, including publication of anonymized responses was obtained before the onset
of the study. Clinical trial registration: NCT04955600.

Results

Phase | Description of the Implementation Process from Stakeholders’ Perspectives
The following stakeholders were identified by the project leaders and the researchers: employees in the care team, innovators of
the technology, local politicians in the municipality and in the region, project managers, and the IT department in the region.
When the research project was being developed, it was outlined as a cooperative effort among municipalities, the region, vendors,
and researchers. The researchers were present at all meetings with the stakeholders; they took field notes of the discussions and
decisions made during the meetings. These discussions identified barriers to implementation, which could be from a legal,
logistical, or economical perspective or any combination of these. As this was a regional project with an aim to upscale in the
future, the meetings included acceptance and support of the project from politicians and head managers in the region and from all
the nine municipalities in the region. Issues such as municipality and region regulations and legislation involving data sharing and
cloud service were identified and resolved in collaboration. Cloud services outside the European Union (EU) were not accepted
according to Swedish laws, and the intended telemonitoring’s cloud service was in the EU. One of the most challenging parts of
the project was the procurement of the intended technology; as the project included services from both the region and the
municipality, such agreements were previously unknown for both organizations. This issue was resolved after receiving support
from the IT departments and representatives from both the region and the municipalities in collaboration.

To ensure the architecture for data management and workflow, the IT department held meetings with healthcare staff
to map their daily routines to develop the architectural landscape for telemonitoring, including investigation of the
security and privacy of essential data and cloud service management. This process led to an identified workflow
developed in collaboration across organizational boundaries. The need for this workflow was expressed by the healthcare
staff as a prerequisite for understanding the technology and for the impact the technology would have on their daily work.

Phase 2 Interviews with Healthcare Staff
Interviews with healthcare staff were conducted to gain an understanding of the empirical arena for telemonitoring.
Before the interviews, the participants were informed that the purpose of the interview was to explore their previous
experiences with technology and perceptions of implementing telemonitoring in clinical practice. The team members
were given a short introduction to the technology by the researchers prior to the interview. They also browsed the
company’s web (OPTILOGG™) page to view the platform and sensors. A total of 14 healthcare professionals participated
in five interviews (see Table 1).

Four categories described healthcare professionals’ perspectives and expectations of telemonitoring (see Table 2).
Identified facilitators and barriers and clinical implications based on the team members are presented in Table 3.
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Table 2 Overview of Subcategories and Categories

Subcategory Category

® The use of technology in daily practice Previous experience with digital technology

® Importance of preparation, patient safety, and | Need for preparation before implementation
security

® Positive, neutral, and negative expectations of | Perceptions of using telemonitoring in daily practice from the patient’s perspective
telemonitoring
® Use of telemonitoring, and meaning for the patient

® Thoughts about the intended technique Perceptions of the relevance of and reasons for applying telemonitoring from the care

® Technique as a supportive aid team’s perspective

Table 3 Identified Facilitators and Barriers, Weighted Results, and Clinical Implications

Weighted Results Clinical Implications

Facilitators when implementing telemonitoring
Identify healthcare professionals’ previous Identify key persons with positive experiences to help out at the start.

experiences with telemonitoring.

Identify healthcare professionals’ knowledge gaps Include all personnel early in the process to avoid misinterpretations.
early.
Early detection of deterioration A more preventive healthcare.

Barriers when implementing telemonitoring
Legal, logistical, or economical perspective Important to identify stakeholders early in the process and have them involved during the
whole process to facilitate the process.

Joint project with both region and municipality Decide who will be responsible for different parts of the project.

Technical literacy Education and involvement in the implementation process

Team Members’ Previous Experience with Digital Technology
The Use of Technology in Daily Practice

Previous experience with digital technology varied among professions in the care team. Nurses and assistant nurses
reported using smartphones in their daily work when visiting patients at home. They used their mobile phones to assess
the care plan and patients’ medical treatment, which was reported to be accessible and easy to read on the phone. The
assistant nurses were also able to digitally connect with nurses when they were in the patient’s home and the nurse was at
the clinic. However, this technology was newly implemented and had not been used by all members of the care team.
Nonetheless, nurses perceived this type of digital meeting as helpful when evaluating symptoms and signs of deteriora-
tion and being able to see and speak to the patient from a distance. However, most patients were unable to use digital
consultations by themselves without help from assistant nurses as a secure personal identification system, which was
unfamiliar to most patients, was required to be able to access the system. One assistant nurse expressed the following:

Because it’s required to be able to have a secure personal identification system to be able to log in, and then it gets difficult. But

now it must go through us, so you have to be in place. (Assistant nurse)

The physiotherapist and occupational therapist expressed that the use of digital technology in their daily work was sparse;
they were more dependent on physical contact with the patient when performing assessment and treatment, adjusting
environmental aspects, and delivering different aids.

We still need to go personally to the user and make an assessment in real life. We would like to see, feel, and live it as well,
directly. Therefore, we do not want everything to be digital.
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Different experiences using digital technology in daily practice were expressed among different professions. The overall
experience of digital technology was that it is useful when it worked as planned, but malfunctions were commonly attributed
to either loss of contact with the network or patients’ lack of experience using digital services in their daily lives.

Need for Preparation Before Implementation

Importance of Preparation, Patient Safety, and Security

The participants expressed the importance of their involvement in the implementation process and of having the
opportunity to ask questions to prepare themselves and the patients before the implementation. An assistant nurse
expressed the following:

Well, I do not really know what vital factors you can monitor with that, so it’s not only weight, I think. (Assistant nurse)

Most participants stressed the importance of planning ahead, changing routines, and involving all team members prior to
implementation. The need for safety routines if the technology did not function was also highlighted. Some assistant
nurses expressed the following:

We all know that technology does not run like clockwork all of the time, and it is clear that... I think that in the preparations,
finding routines for the day is also included when the technology does not work, when the Internet is down or not. (Assistant

nurse)

After a routine is created, who should do the observations; is it the nurses or the assistant nurses? I think that if you start
a project like this, it should not only be for someone who only sits to observe because we all want to learn it, but it is a routine
that we have to create where everyone can take part. (Assistant nurse)

The nurses and assistant nurses recognized the need to be able to conduct emergency visits if patients send worsening
vital factors, and when that happens, they need easy access to the general practitioner for advice.

Perceptions of Using Telemonitoring in Daily Practice from the Patients’ Perspective
Positive, Neutral, and Negative Expectations of Telemonitoring

The care team expressed positive, neutral, and negative expectations when asked what they thought implementing
telemonitoring would mean for the patients. They thought that some patients would feel less bound to adapting their daily
life around the time of home visits by the care team. Telemonitoring might also empower patients and make them more
active when they are able to perform self-care activities by themselves or with support from the care team from a distance
when they feel the need.

And it creates opportunities...for a little more freedom. The patients themselves can follow, like this: “Okay, now I see that the
weight has gone up, and then I will do this.” (General practitioner)

Changes in activity could be one way to detect signs of deterioration in time-adapted exercises, which, in turn, would
result in a more preventive way of working. Therefore, participants expressed that this type of monitoring would likely
lead to more home visits. A physiotherapist expressed the following:

Maybe even more visits, if you saw that exercise, for example, or something we had prescribed to the person, reduced the
number of performances maybe, something like that. Or vice versa, such that when we see that this person is not moving, then
perhaps we need to go there and see what is happening, and why. We may include the prescription of exercise in this case.

The team highlighted the importance of individually choosing measures needed for each patient and not thinking that
“one size fits all.” Determining which vital factors would be useful and what equipment each patient would be likely to
manage could be a challenge. For some patients, distance monitoring could mean that the team makes more home visits
because more health data is available. One nurse expressed the following:

It could also be that they received more visits. If you notice that they feel bad and they do not say anything, then maybe we will

see it anyway with this type of monitoring.
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Use of Telemonitoring and Meaning for the Patient

For some patients, telemonitoring can increase loneliness as those managed by the team are the oldest and most frail. Of
these, many patients live alone, and their only regular visitors are members of the care team. They were also hesitant
regarding how many of the patients would be able to handle the technology as they do not use smartphones or computers
in their daily lives.

Maybe they will feel lonelier; it will not be that visit to the patient. (Nurse)
The personal contact may be lost. (Nurse)

Yes exactly. Therefore, it may mean fewer visits if you can communicate like this. However, if the patient is ill, you go there.
So, when you see them... about the patient... they are bad values, and the patient is short of breath, then you go there. (Nurse)

Perceptions of the Relevance of and Reasons for Applying Telemonitoring from the
Care Team’s Perspective

Thoughts About the Intended Technique

From the care team’s perspective, some felt they had not been involved in the process of deciding to implement
telemonitoring and asked what the reason for implementation was. During the interviews, they questioned whether
there were economic reasons and whether it indicated less caring and more administration for them. One assistant nurse

asked the following:

What spins in my head is what you gain from it, that is, in the long run, financially, or health-wise. If you say that the free life
means that they will become more independent, will it give positive results for the person?

Hence, they realized that telemonitoring is the future, and it is important to be on the frontline, testing the new technique.
However, the need for the technology to be adapted to suit the care rather than care being adapted to technology, was
emphasized. A general practitioner and a nurse stated the following:

What’s going on here now... for my professional role? If I can just sit and assess lung X-rays, what should happen to my job?

On the other hand, it creates completely new opportunities and develops jobs. (General practitioner)

Yes, you should probably look at it, so to speak, as an aid and nothing that fully replaces us. (Nurse)

Technique as a Supportive Aid
On the positive side, when telemonitoring is set up in the patient’s home, the assistant nurses do not have to carry the
equipment when visiting the patients. Moreover, being able to access patients’ measurements every day at the office
makes it easier to prioritize which patients to visit each day.

Some of the reflections also regarded technology providing safe, secure, and accurate health data documentation,
compared to taking notes of various health data during home visits by several different professionals on a daily basis.

Perhaps monitoring will provide more accurate information or something like that. (occupational therapist)

Maybe monitoring will lead to security for certain things. However, it cannot be wrong if the values are where they are. With the
values today, they can disappear because of human factors. (Assistant nurse)

Discussion

This study aimed to describe the implementation process from the perspectives of both stakeholders and healthcare
professionals. When integrating two public health care providers, aiming to provide health care in a non-traditional way,
two aspects should be highlighted. First, using telemonitoring needs careful planning for both the organizations and the
health care professionals involved. Second, in the planning, several important aspects were identified; responsibilities,
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safety, workflows, and knowledge and education, were judged by the research team to be important to address for further
successful implementation of telemonitoring in this study.

This study identified important stakeholders for the successful implementation of telemonitoring, which was viewed
as a prerequisite when two healthcare providers were involved. The identified stakeholders largely agreed to support the
implementation of the suggested technology, providing resources for the intervention. Implementing telemonitoring
includes individual and organizational efforts in managing changing organizational boundaries that are often context-
bounded, along with key factors such as organizational culture, motivation of front-line professionals, and funding.?> 2’
Moreover, this change includes the ability to cross-disciplinary, professional, and cultural boundaries and collaborate in
interdisciplinary and inter-professional teams.?® In the implementation process, the need to study the workflow(s) and the
clinical processes involved was crucial, which has been identified in previous studies.”” However, the process of
employing telemonitoring, especially in terms of focusing on ensuring the right to privacy and protection of personal
data, was complex, and the need to involve experts handling these issues was the core in the implementation process. The
need for support from stakeholders has been suggested for successful interventions in previous studies when implement-
ing and delivering technology services on a large scale.’®®' Therefore, it is applied by using the study design. In
a previous study, the authors highlighted the importance that technology companies, healthcare providers, and public
health officials operate with the highest ethical standards, especially when existing privacy regulations do not apply.** As
this is the first study in Sweden to integrate two healthcare providers, the municipality and the region, telemonitoring
represents a new and potentially problematic incursion into the privacy of people when applied in the users’ homes, and
this must be addressed.

The interviews with the care team highlighted several important aspects related to the usefulness and relevance and
reasons for using telemonitoring in their daily work. Clinical usefulness has previously been reported; the intended
telemonitoring must be evaluated regarding clinical usefulness, patient safety, and effects on staff workload,*® aspects
confirmed by our study results. They all agreed that technology will certainly change the future way of work with respect
to caring for older adults regarding the importance of planning ahead, changing routines, and involving all team
members. The need for safety routines for technology backup, network issues, and other disturbances related to the
function of the technology was highlighted as important to secure prior to implementation. Expressed barriers included
a perceived lack of technical literacy among older adults, as many of whom have issues using technology and secure
personal identification systems. This barrier was also confirmed in a systematic review, in which older adults expressed
barriers such as technical literacy, lack of desire, cost, lack of technical support, privacy and security concerns, and
medical literacy.** Increased loneliness among older adults when fewer physical home visits were performed was
a concern, which correlates with a recent study in which nurses expressed fear of weakening their relationship with
older adults when implementing in-home sensors.*> Conversely, the care team expressed that telemonitoring could
support older adults to become empowered and more active when they are able to perform self-care activities in their
daily life. This was confirmed by older adults in a study at the post-implementation stage, in which the benefits that
technology can have on their lives were highlighted.*

This study presents results from two perspectives, that of stakeholders and that of healthcare professionals. Notably,
stakeholders should consider factors other than organizational factors that may affect implementation, including invol-
ving, engaging, and supporting healthcare professionals, prior to implementation. These aspects were not addressed from
the stakeholder’s perspective in this study.’® This gap was confirmed by the care team as they expressed a lack of
education and involvement in the process prior to implementation. These identified gaps between stakeholders and the
care team provided valuable insight for further implementation of telemonitoring. Moreover, some reflections regarding
differences in attitudes and views of patients’ abilities among the different professionals on the care team should be
highlighted. These views relate to challenges in providing person-centered care (PCC).*”-"

This study focussed on describing the implementation process from the perspectives of the stakeholders and
healthcare providers. However, in the next phase, telemonitoring must be personalized for the needs, capabilities, and
preferences of older patients, with adaptation over time as care needs evolve. This will be investigated in the second

phase of this project.
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Although telemonitoring has been the subject of much research and development for several years, this study
contributes to the knowledge of using telemonitoring when two healthcare providers are involved. Recruiting participants
from all involved healthcare professionals enrichened the results as they had different experiences from the caring
perspective. The interaction in the group interviews gave rich narratives where participants were inspired by each other.
However, being interviewed in a group may be a barrier to expressing opinions for some; therefore, some interviews are
in smaller groups or individually performed. At the end of each interview, the participants were encouraged to discuss
topics they considered important that were not addressed during the interviews. Further, the combination of telemonitor-
ing, including wearable sensors and in-home monitoring systems in a real-life setting, has only been minimally
investigated,’ leading to the relevance of this study. Some successful telemonitoring interventions in primary care
have been presented; recent evidence indicates that home telemonitoring of chronic patients reduces the use of healthcare
resources. However, further studies exploring this issue are needed in primary care, particularly regarding experiences

during the COVID-19 pandemic and the importance of digital solutions in health care.***!

Conclusion

The identification of stakeholders and the need to plan carefully when proposing the introduction of telemonitoring
systems into work practices are both crucial. However, opinions from a broader range of stakeholders are needed before
a coherent strategic plan can be formulated. This study also highlights the importance of including involving, engaging,
and supporting healthcare professionals, prior to implementation of telemonitoring in health care. The attitudes of
healthcare professionals can be a significant factor in the acceptance and efficiency of the use of telemonitoring in
practice. Therefore, implementing new technology in healthcare should involve healthcare professionals at an early stage
to gain common understanding. Furthermore, one of the main reasons for implementing telemonitoring in in-home
settings was to promote older adults’ independence and self-care, a promising insight from the study.
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