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Abstract. eHealth solutions such as digital patient engagement platforms (DPEPs)
aim at enhancing communication and collaboration between patients and clinicians.
From the clinicians’ viewpoint, concerns exist about new information systems (IS)
leading to increased workload and interoperability problems. This article aims to
support the development and implementation of DPEPs from the end-users’
perspective. We studied clinicians’ needs for a new DPEP developed to support
home dialysis (HD) care. Eight clinicians participated in remote semi-structured
interviews. Clinicians had positive expectations for the new DPEP as it could
provide an overall picture of patients’ status, support patients’ self-care, and save
time during patient visits. However, they had concerns about successful
implementation, changes to workflows, and integration issues. To conclude, it is
important to design and agree on changes in work practices, patient care, and
complex IS environments when implementing new DPEP solutions in clinics.

Keywords. Clinical systems implementation, digital health, human-computer
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1. Introduction

eHealth solutions such as digital patient engagement platforms (DPEPs) targeting the
chronically ill aim to support self-care and motivate patients, enhance communication
and information exchange between patients and clinicians, and support care
coordination [1,2]. Patients are often seen as the primary users of these applications;
however, if clinicians are unmotivated or find these solutions difficult to integrate into
their daily workflows, the practical benefits cannot be achieved.
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From the clinician’s perspective, DPEPs not only change their role in supporting
self-management, but they may also increase workload [3]. Moreover, easy access and
use [2,4-6], customizability [2-4], data visualization [4,6-8], and possible
interoperability problems [9] may emerge when implementing eHealth solutions, such
as DPEPs or other digital tools for improving patient engagement.

The aim of this article is to support the development of a new DPEP. We focus on
a home dialysis (HD) care and DPEP solution (‘eCare For Me’), which is currently in
development for clinicians and patients with chronic kidney disease (predialysis, home
peritoneal dialysis, and home hemodialysis) [10]. The solution aims to support
communication between patients and clinicians, enable individualized care, improve
patient safety, increase patients’ comprehension and responsibility for their care, and
enhance motivation. In addition to being a digital platform where patients can
document information from each dialysis treatment, order dialysis supplies, and
respond to symptom questionnaires, the solution includes a smart scale, blood pressure
monitor, wristband actigraphy, and sleep tracking device, all of which provide data to
the DPEP solution. In addition, artificial intelligence-based decision support
notifications are being designed to alert the patient of risk for adverse outcomes.

Our study is part of a larger project [10], which includes studies on patients’ and
clinicians' perspectives on eHealth for HD development. This study focuses on
understanding clinicians’ needs for the new DPEP solution, i.e., the early phases of
interactive system development following the principles of human-centered design [11].
The research questions were as follows: What kinds of benefits related to patient care
can HD clinicians (physicians and nurses) expect from the new DPEP for HD care?
What kinds of user needs do they have for the implementation and use of this solution?

2. Methods

The research data were collected from semi-structured interviews with eight clinicians
(two physicians and six nurses) from the Home Dialysis Unit in a large Finnish
university hospital. Due to the COVID-19 pandemic, interviews were held remotely via
Microsoft Teams in fall 2020. The interviews included two parts: 1) pre-tasks, where
clinicians described the HD care path on a visual timeline [12] and their work-related
digital tools and communication channels; and 2) one-hour semi-structured interviews,
which provided an overview of dialysis patients and their care, training and follow-up
of HD patients, roles and responsibilities of clinicians, and work-related digital
solutions for patient-clinician collaboration. At the time of the interviews, clinicians
had not used the DPEP in their work, but the solution had been introduced to them.

The data were analyzed following a thematic analysis method [13] by two
researchers who had conducted the semi-structured interviews and were experienced in
qualitative data analysis. During the analysis, three themes including eight codes were
identified and used in Atlas.ti: 1) work-related tasks with clinicians’ work tasks,
patients’ tasks, and care pathway; 2) digital solutions with digital solutions and
experiences, communication practices and experiences, and stakeholders; and 3) future
with future hopes and fears and challenges in dialysis care.
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3. Results

Clinicians reported using multiple information systems (ISs) and channels to
communicate with patients: electronic health record (EHR) systems (including a patient
portal), the Digital Care Pathways in Health Village platform (DiaMyn solution) [14],
and telephone (both phone calls and text messages). Additionally, data from the
dialysis machines can be accessed via separate ISs, such as Baxter’s Sharesource [15].
In addition, EHRs, Microsoft Teams, email and telephone were used in communication
between professionals. The clinicians also mentioned various platforms for
professional knowledge and reporting, such as “Terveysportti” (evidence-based
medicine guidelines) [16] and the Finnish Registry for Kidney Diseases [17].

During the interviews, clinicians pointed out challenges posed by multiple ISs and
channels. However, they reported that they allow patients to choose the mode of
contact (e.g., telephone calls, text messages, patient portal). Clinicians were satisfied
with ISs that automatically collect patient data. Overall, easy access to patient data,
informative materials for patients, remote communication, and the ability to motivate
patients in self-care were reported as benefits of the various digital solutions.

The needs identified during the interviews regarding patient care and requirements
for implementation of the new DPEP solution are presented in Table 1.

Table 1. Clinicians’ needs for the new DPEP solution for HD patient care.

Needs related to HD patient care Needs related to a new DPEP solution as an
integrated part of clinicians’ existing socio-
technological work environment

Release time during the patient visit A fluent and usable entity of different ISs
Get an overall picture of a patient’s situation Common practices solution use

Enhance patient’s self-care Implementation (change of work routines)
Support patients between follow-up visits IT support

Follow-up and monitor patients’ overall situation = Customizability
together with the patients

Overall, clinicians reported optimism toward the DPEP solution; they expected
time-savings during patient visits as they would no longer need to gather various
measurement values from patients. In addition, the solution was expected to support
gaining an overall picture of the patient and help to motivate patients’ self-care.
Moreover, the support and guidance between follow-up visits could be more efficient
via the new DPEP solution. All in all, the solution was seen as a modern way to
organize care as it enables monitoring and following-up on patients’ overall situations
as a team.

The clinicians raised concerns about adding one more solution to the already
complex body of ISs in clinics. Moreover, they identified the need for a common
understanding of how the new solution is used: How often and by whom should data
from the solution be reviewed? What can patients expect, and what is the
organization’s future vision for the numerous ISs? They also expressed a need for
support in implementing the new solution to their work environment and in using the
digital solution. Finally, they noted that the solution should support the needs of
different patient groups. The fact that some patients will not want to use the system
should be considered when developing the solution and possible changes in clinical
workflows.
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4. Discussion

It is essential to consider clinicians’ end-user needs when developing and implementing
new eHealth solutions such as DPEPs [11,18]. We found that clinicians had positive
expectations of the new DPEP solution, especially regarding patient care: it could help
provide an overall picture of the patient’s situation and save time during visits.
Previous research has also identified improvements in patient care by enhancing
monitoring and discussing measurements and symptoms [7], helping to understand
changes in symptoms over time [5,6], raising awareness of symptoms [7] and their
severity [5], supporting targeted symptom management [6] and clinical decision-
making [5,7], supporting patients in taking action, and offering educational materials
[31.

Beyond patient care, DPEP solutions affect clinical work routines. The use of
different eHealth solutions changes the nature of patient encounters [3]. The utilization
of clinicians’ time has improved [3], but these solutions may also require more time for
reviewing the increased amount of patient data [3,6]. DPEP solutions change
clinicians’ role in the self-management of patients with chronic diseases [3]. To
achieve the benefits of the new DPEP in clinical work, it is paramount to understand
the variety and amount of separate ISs and communication channels. The usability of
DPEP solutions along with their fluent use among other ISs should be considered when
developing and implementing new digital solutions [4,6,8,18]. Only after this process
can the effectiveness and quality of work and patient care be improved.

Increasing clinical workload [19], long wait times for patients [20], and an aging
and ailing population pose challenges for the healthcare sector [21]. This study aimed
to understand how DPEP solutions could help to address these problems. Because the
number of participants in the study was limited, and the participants had not yet used
the new DPEP solution, more research is needed to study clinicians’ experiences in
clinical work contexts. Moreover, further research is needed on HD patients’
experiences with the new DPEP solution [18] and the effects of the new solution on
patients’ quality of life. In addition, the practical impact of the various eHealth
solutions on patient care and clinical work should be studied with a wider scope
throughout the healthcare sector.

5. Conclusions

Digital solutions enable new ways of organizing patient care and communicating
with chronically ill patients. However, complexity in clinical ISs, poor usability of
eHealth solutions, and lack of integration may interfere with clinicians’ workflows and
create challenges for efficient work. Therefore, it is important to design and agree on
changes in work practices and patient care when implementing new DPEP solutions.
Understanding the socio-technological work environment when developing and
implementing new DPEP solutions is an important part of this process.
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