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Abstract. Based on scientific studies, heart failure is the principal cause of
hospitalization among seniors. More than 50% of elderly with heart failure are
readmitted to hospital within six months. Readmission is linked with poor
compliance with medical treatment and recommendations, emphasizing the need for
a tool to help seniors better comply with post-discharge measures. The goal of this
study was to identify end-user needs for the development of a coaching solution
aiming to support elderly patients but also formal and informal caregivers. End-user
needs were identified through interviews with the three end-user profiles: seniors
with heart failure and formal and informal caregivers. The results present six
categories of needs: daily treatment follow-up; healthcare network communication;
transfer of information; synchronization with current digital tools; information
access; and psychosocial support. The identified needs will help to develop an
eHealth solution to improve care management and coaching after discharge.
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1. Introduction

Although the incidence of heart failure (HF) is around 1-2% in the common population,
it reaches 10-20% among seniors [1]. Regarding these seniors patients (>65 years old),
HF is one of the principal cause of mortality and hospitalization [2,3]. More than 50% of
seniors with heart failure (SHF) require readmission within 6 months after discharge [4].
Studies demonstrated that readmission is linked to a poor compliance with the treatment
and lifestyle changes recommendations [4,5].

Moreover, uncoordinated episodic healthcare services that fail to patient recovery
generates high rates of preventable hospitalizations [6]. Often, transitional care (TC)
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does not consider many of the patients’ needs and personal goals during their
convalescence, leading to physical and emotional stress for patients and caregivers. It is
estimated that between 13% and 20% of readmissions of chronically ill older adults can
be avoided by employing TC models to address patients’ physical and social needs [7].
Several issues lead to difficulties when discharging patients [8—10]: not having a proper
care network to support patients during convalescence; lack of knowledge of patients
and informal caregivers to optimize self-management of recovery; poor adherence to
post-discharge instructions; time-consuming process for healthcare professionals (HCP).
H2HCare is a European project aiming to support SHF in their transition from
hospital to home by providing an eHealth robot-based coaching solution to support the
post discharge treatment plan and lifestyle changes [11]. The solution intends to assist
SHF but also formal (FC) and informal caregivers (IC), providing them with efficient
monitoring and information transfer. The development of the H2HCare solution is
following a user-centered approach [12] by involving end-users at each stage of the
project. In this study, our goal is to present the user needs analysis of the three end-user
profiles (SHF, FC, IC) to consider for the development of such coaching solution.

2. Methods

The user-centered approach allows to involve end-users during the design and
development of a product to ensure that it meets end-users needs and is easy to use [12].
To identify end-users needs, semi-directive interviews were performed [13].

2.1. Interviews

Semi-directive interviews were conducted in two countries with three end-user profiles:
1) SHF (>65 years old); 2) FCs involved in pre-discharge and/or post-discharge caring
for SHF, and 3) ICs caring for a relative SHF. The interviews aimed to collect data on
the activities, challenges and needs of each user profiles to understand how a robot-based
solution could improve the discharge process. The interview grid contained open-ended
questions to allow spontaneous answers [14] and was divided into three sections:
e General questions about the discharge process: asked to all end-users to
understand each process steps and the implication of each end-user’s profile.
e End-users focused questions: tailor-made questions for each end-users’ groups
to identify their specific needs, wishes, and priorities
e  Concept-related questions: tailor-made questions for specific end-users’ groups
to specify predefined ideas of functionalities.

2.2. Results analysis
The data collected during the interviews were categorized by a thematic analysis, which

consists of identifying the main units of meaning in the discourse by their presence and
frequency. This classification allows to identify several categories of themes [15].
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3. Results

The interviews took place from June to August 2020 with 17 participants involved in
Switzerland (CH) and Norway (NO). In total, 8 SHF were involved (6 in NO, 2 in CH)
with an average age of 74 years, 4 FC (only in CH) and 5 IC (only in NO).

The resulting end-user needs could be divided into six categories described below:

Duaily treatment follow-up
For SHFs, the solution should assist with medication intake, serve as a calendar with
reminders and provide motivational feedback as well as physical exercises incentives.
FCs expressed the need for functionalities such as reminders to achieve their daily
tasks, centralization of all necessary information about the SHF’s care, and finally
emphasized that the tool should also offer an alarm system, with SHF’s vital signs-
targeted alerts and the possibility to reach an emergency call center.
For ICs, the solution should provide a facilitated access to the current medical state
and offer them the possibility to be more involved in the discharge process by accessing
to the relevant medical information provided previously by HCPs.

Healthcare network communication
For SHFs and ICs, the system should provide the referring HCP’s contact information,
together with a mean of contact through the tool in case of a need for advice regarding
follow-up recommendations or emergencies. Automatic emergency message could be
sent to relevant HCPs based on monitored data.

For FCs, the tool should offer the possibility to contact the different HCPs involved
in the SHF’s treatment in case of problems or questions (nurses, cardiologist, attending
physician, coordinators of the medico-social centre).

Coordination and transfer of information

FCs highlighted the need to have a direct transmission of the information between HCPs
working in different locations. They also need more SHF’s medical information (medical
background, treatment history, prescriptions and physiological data). The tool could
promote more transversal efforts in terms of the coordination of information. Having
rapid access to such information, as well as being able to follow the different HCPs
interventions (hospitalizations, medical visits, physiotherapy and home nurse visits)
would allow them to be more efficient if adaptations of treatment or care are necessary.

Synchronization with current digital healthcare tools

FCs stressed that it would be efficient to have a synchronization with the various digital
patient files in place (home care institution, hospital, national electronic patient record)
to centralize all the information. Funnelling information sources would increase
efficiency and accuracy. Currently, information present in digital systems is often
incomplete which forces FCs to concatenate information from various sources within the
healthcare network.

Management and provision of information
SHFs wish the system to offer them therapeutic educative information on HF such as
information on disease, treatments, medication and recommendations.

SHF's and ICs ask for the possibility to have access to meaningful information about
the discharge process (organization, what to expect, advices, and other resources such as
events organized by the health system or associations for patients with heart failure).
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For FCs, it is important that the tool provides clear and accessible information
regarding treatments, planning of care, contacts information but also administrative
information linked to newfound needs (e.g. administrative procedures for the
reimbursement of services such as household help). Information should be available for
HCPs, but also SHF and ICs and all profiles should be able to add information.

Psychosocial support

SHF, ICs and FCs agreed that the tool should offer social and psychological support to
the patient. The robot could offer a presence, act as a coach by monitoring their mood
and mental health, by proposing social activities to the patients, serious games and offer
the possibility to contact the relatives by video call. The tool could also provide
information about external sources of support such as HF related associations.

4. Discussion

Compliance with treatment plan and lifestyle changes recommendations can diminish
readmission of SHF [4,5]. We aimed to identify user needs for the development of a
coaching solution to support post-discharge care management. Interviews with end-users
allowed us to identify six categories of needs to meet when developing a coaching
solution for TC of HF. The expressed needs required to help with the treatment follow-
up; to simplify the communication between the SHF, the IC and the healthcare network;
to improve the transmission of information among the different HCPs involved; to
synchronise the new solution with current tools; to provide information about
administrative procedures, the discharge process, the treatment plan and therapeutic
education; and finally to offer a psychosocial support.

The main gaps of the TC process are mostly related to the poor monitoring of
patients [16]. The implementation of smart environments and adoption of social robots
may change this situation [17], as they enable daily remote monitoring and efficient
follow-up, simplifying the communication and intervention coordination. This can
improve communication among HCPs, but also set the base for implementing
personalized interventions to improve patient engagement and adherence to the post-
discharge therapy [18]. Efforts to avoid readmission usually start in the emergency
department prior to patient discharge and continue in ambulatory departments [19]. Most
of pre-discharge assessment models don’t take a longitudinal view of patients [20], and
don’t use this information to provide a treatment plan and therapeutic education.

In our view this can be improved by providing the necessary support to conduct
whole person assessment before discharge to identify readmission risks and use this
information to configure and personalize the TC using social robots. The resulting needs
were used to define functionalities and design first mock-ups of the solution for digitizing
the TC process to proactively detect problems leading to re-hospitalization and deliver
coordinated and personalized interventions. Although sample size in qualitative studies
is continually discussed [21], the recommended number of participants for
phenomenological studies ranges around 6-10 per studied group [22]. Our sample size
may not have been sufficient to reach saturation, emphasizing the importance of iterative
involvement of end-users in the design and evaluation processes [23].
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