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Abstract

Background: Heart failure (HF) is a chronic disease characterized by high mortality and healthcare expenditures. Digital
health solutions, including mobile health applications (apps), offer opportunities to enhance patients’ self-care and quality
of life. This qualitative study aimed to explore expectations, experiences, and usage behaviour of HF-patients regarding a
self-care app (DoctorME app).

Methods: Semi-structured interviews were conducted at 2-3 weeks (initial: n=38), and 4-6 months (post: n = 45) of app use
across four European countries. Most patients were male (initial: 84%; post: 78%), aged 60-69 years (initial and post: 29%),
with mild HF symptoms. Interviews were transcribed, pseudonymised, and analysed using qualitative content analysis.

Results: Five key themes were identified: 1) expectations, 2) perceived usability and benefit, 3) usage behaviour and experi-
ences, &) self-care, and 5) social influences. Patients expected and valued continuous monitoring of vital signs and weight,
early detection of deterioration, and quick feedback. The app was considered user-friendly, with most patients using it as
recommended (eight times per month). Those reporting improved self-care attributed it to increased awareness and a sense
of security. Patients with established self-care routines did not perceive any additional benefit. Patients’ perceptions on the
impact of healthcare professionals’ and relatives opinions on app use were divided.

Conclusions: User-friendliness, continuous monitoring, rapid feedback, and e-learning modules are crucial for integrating
self-care apps into daily HF care. While technical reliability and individualisation may enhance long-term use, most HF
patients considered the app as a complement to, not a replacement for, professional healthcare guidance.
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Background

Heart failure (HF) represents a multifaceted chronic condi-
tion with an increasing prevalence worldwide.'™ In 2017,
64.3 million people globally suffer from HF.* Although
the incidence of HF has remained stable or slightly
declined, the 5-year mortality rate remains high.! In
Western countries, annual healthcare expenditure is esti-
mated to be up to €25,000 per patient, with a continuing
upward trend." The majority of costs are linked to inpatient
care, (re-)hospitalizations, and non-cardiovascular comorbid-
ities."” HF is also the leading cause of hospitalisation in
patients aged 65 or older.® Patients with HF often have
comorbidities (e.g., hypertension, diabetes)7’8 and may
experience a poor health-related quality of life (QoL; *~'").
Effective self-care behaviours, such as adhering to prescribed
therapies, monitoring vital signs and symptoms and respond-
ing appropriately,'> can improve QoL.'* Therefore, the
importance of patient education and self-care is recognised
within recent European Society of Cardiology (ESC) HF
guidelines.'* Digital health solutions such as remote moni-
toring devices, digital health tools and artificial intelligence
(AI) are transforming HF care, for example by facilitating
close monitoring of symptoms, vital signs, and other data
as well as timely treatment recommendations.’> A recent
meta-analysis showed that eHealth interventions designed
to assist HF management can reduce all-cause mortality
and HF-related hospitalization, as well as improve patients’
QoL and self-care skills.'"® Moreover, implementing mobile
health applications (mHealth apps) to engage patients in
HF care has also been found to improve HF knowledge,
QoL,"”” and symptoms as measured according to the
New York Heart Association (NYHA) classification.'® In
principle, ensuring a high level of user-friendliness and con-
sidering patient preferences are essential prerequisites for
sustainable app usage.'®°

As part of the PASSION-HF project (Interreg NWE
702), a decision support system (DSS) called DoctorME
was developed and trialled in four European countries:
Germany (DE), Ireland (IRL), the Netherlands (NL), and
the United Kingdom (UK). The smartphone and web-based
HF app (DoctorME app) aims to assist patients in the daily
care management of their condition. In addition to e-learn-
ing modules on various topics, patients can enter their vital
signs and weight in the app and perform a so called
QuickScan guided by the app if they feel uncomfortable.
Based on the values entered by patients, they receive feed-
back in the form of recommendations for action for better
self-care. Additionally, healthcare professionals (HCPs)
involved in patient treatment receive clinical guideline-
based recommendations via a web interface (DSS) based
on regular measurements of the patient’s vital signs and
clinical parameters, such as serum creatinine, NYHA
class, and glucose. As part of PASSION-HF, the aim of
this qualitative study was to better understand the

expectations, experiences, and usage behaviour of patients
with HF regarding the DoctorME app at the beginning
and after 4-6 months of use.

Methods

Approach and study design

This qualitative study implemented semi-structured interviews
with HF patients. The qualitative research approach was
selected for the specific purpose of analysing the individual
person with their individual experiences, attitudes and patterns
of action within their familiar living environment.?' Interviews
were conducted after 2-3 weeks (initial) and after 4-6 months
(post) using the DoctorME app. All material for both measure-
ment points were developed by a multidisciplinary research
team from DE, IRL, NL, and UK comprising experts in cardi-
ology, psychology, sociology, engineering, and innovation
management. A first draft of the interview guidelines was pre-
pared by AN, a female health scientist with interviewing
expertise, and BS, a female medical informatics specialist
also skilled in interviewing. Initial drafts of all documents
were created in English and German and underwent critical
revision by the research team. Subsequently, the Dutch team
translated final versions in Dutch. The interview guides were
built upon the theoretical framework of the Unified Theory
of Acceptance and Use of Technology (UTAUT).?
However, no questions were taken directly from the
UTAUT questionnaire; instead, the constructs of performance
expectancy, effort expectancy, social influence and facilitating
conditions served as an overarching orientation for the guide.
Initial interviews focused on examining patients’ expectations
regarding use of the app for assisting their HF self-care, the
first impression of the user-friendliness after the first 2-3
weeks, and their planned usage behaviour and implementation
in everyday life. After 4-6 months, patients were asked about
their actual usage behaviour and experiences with the
DoctorME app. Both interview guides can be found in
Additional File 1. No pilot tests took place. The interview
study is presented in accordance with the criteria for reporting
qualitative research (COREQ;23 see Additional file 2).

Sampling strategy and recruitment

The recruitment process incorporated a purposive
maximum variation approach to sample a diverse set of
patients with HF that represented different ages, gender,
and HF severity as defined by the NYHA classification.?*
Patients who had already been enrolled in the
PASSION-HF clinical trial were asked to participate in
the interviews on a voluntary basis. For initial interviews,
potential participants were contacted by treating HCPs of
the respective clinical site (DE, IRL, NL, UK) either
during HF-related hospitalisation or routine outpatient
visits. For post-interviews, participants were contacted by
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email and/or telephone. Criteria for inclusion were: (1) > 18
years; (2) diagnosis of HF; (3) cognitive receptivity; (4)
fluency in the language of the interview; (5) able to
consent to participate; (6) agree to audio-recording of the
interview and (7) 4-6 months using the DoctorME app
(only for post-interviews). Patients who did not fulfil the
inclusion criteria were not eligible to participate in this
study. There were no further specific exclusion criteria.
To achieve theoretical data saturation, 40-48 interviews
(initial and post) were planned (n=10-12 per clinical site
and time point).

Data collection

After ethical approval at each clinical site, initial interviews
took place from August 2022 to March 2023 and post-
interviews from February 2023 to July 2023. Interviews
were carried out by 1 to 3 HF nurses or researchers per clin-
ical site (DE: BS, AN, YM; IRL: MM, CM; NL: JB; UK:
LH, AM, DF). As the interviewers had different expertise
and experiences in interviewing, BS and AN led virtual
training sessions for all interviewers and closely supervised
the interview process in their role as interview study
leaders. While BS, AN, YM, JB, LH, and DF had no rela-
tionship with the participants prior to study commence-
ment, AM, MM and CM were already in contact with the
participants as part of their participation in the clinical
study of PASSION-HF. Participants were informed that
the interviewers conducted this study in their position as
participating HF nurses or researchers in PASSION-HF.

Initial interviews lasted an average of 33 min (+ 14 min)
and post-interviews 23 min (+ 9 min). The initial interviews
were conducted in conjunction with an usability test of the
app, which must be taken into account given the interview dur-
ation. However, the usability test is not part of this analysis.
Throughout the interviews, each question was audibly pre-
sented in an identical sequence, unless it had already been
addressed. No field notes were made. Interviews were
carried out either at participants’ homes, hospitals or through
virtual meetings or telephone calls, based on the preferences
of participants. The majority of interviews were conducted
through virtual meetings or telephone calls. In a few cases,
the patient’s informal caregiver (relative) was also present
during the interview if the patient so wished. Interviews con-
tinued until theoretical saturation was reached.

Data analysis

Interviews were audiotaped and transcribed verbatim by an
independent transcription office. Dutch transcripts were
translated into English afterwards. A qualitative content
analysis based on Mayring?' combining deductive and
inductive coding was used to transform interview tran-
scripts into a highly organized and concise summary of
findings. Utilizing Schreier’s toolbox for qualitative

content structuring,”” this basic procedure has been
adjusted and is presented in Table 1. Analysis of the inter-
views was performed using the MAXQDA 24 software
version 24.3.0 and completed in November 2023. All
initial interviews were analysed by AN and BS, post-
interviews by AN, BS and YM, with the majority being
coded by AN. The final code structure was discussed
between AN and BS and revised if necessary. In the follow-
ing description of results, only (sub-)categories containing
at least three statements (i.e., three patients) were consid-
ered. Participants’ data were pseudonymised. Transcripts
and data analysis were not returned to participants. A visu-
alisation of the code structure for post-interviews can be
seen in Figure 1. Additional File 3 contains the code struc-
ture for the initial interviews. All categories with corre-
sponding example quotes can be found in Additional
Files 4 and 5. The following pronouns were used to give
an impression for the response frequencies of the partici-
pants: some (less than one-third), many (between one-third
and two-thirds), most (more than two-thirds) and almost all
(approximately 90%).

Results

Sample characteristics

38 patients were interviewed after 2-3 weeks (initial), and
45 patients after 4-6 months of using the DoctorME app
(post). Due to the recruitment of additional patients at the
end of the utilisation period (n=10), the withdrawal of
patients from PASSION-HF (n=4), and the unavailability
of individual audio recordings (n=2), the same patients
were not necessarily interviewed in both the initial and post-
interviews. Initial and post-interviews with the same
patients were conducted with a total of 34 patients. Four
patients participated in the initial interviews only, while
11 patients participated in the post-interviews only. The
majority of interviewed patients were male (initial: 84%;
post: 78%) and aged between 60 and 69 years (initial and
post: 29%). Most patients (initial: 50%; post: 40%) suffer
from HF with mild symptoms (NYHA class I; Table 2).
Almost all patients had previously used digital devices
such as smartphones and tablets. In most cases, such
devices were used for communication, reading messages
or e-mails, or surfing/searching the Internet.

In accordance with the semi-structured interview guide-
lines, the following key themes were identified from the
data: 1) expectations, 2) perceived usability and benefit,
3) usage behaviour and experiences, 4) self-care of HF,
and 5) social influence.

Expectations

At the beginning of using the DoctorME app, patients did not
necessarily have specific expectations. Furthermore, the
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Table 1. Coding strategy.

Creating the category system
Basic strategy Deductive-inductive

Deductive categorization Initial interviews:

- Use of digital devices in general
- First impression of the DoctorME app

- Perceived usability
- Usage behaviour
- Expectations

Inductive categorization Subsumption

Persons involved

Termination criterion None

Division of material

Unit Coding unit

Coding unit Individual words and phrases
Systematic Marking and coding in one step
Persons involved 1

Coding

Test coding Yes

Person involved in main coding 2

expressed expectations differed. Above all, patients expected
the DoctorME app to provide continuous monitoring and an
associated early warning system in the event of deterioration.
Thereby, the combination of telemedicine and a kind of
patient record was considered to be particularly important.

“Well, hopefully, it will keep an eye if I put on my blood
pressures and stuff. And if something is wrong, somebody
will react to it.” (initial, UK, male, 60-69 years)

Further expectations from using the DoctorME app
were: (1) app as a source of information regarding HF,
(2) promote patients’ motivation/self-discipline to adhere
to therapy, and (3) additional HF care. After 4-6 months
of using the DoctorME app, the continuous monitoring
and the associated early warning system with prompt feed-
back were also the most frequently mentioned expectations,
which have been satisfactorily met.

Post-interviews:

- Perceived usability

- Perceived benefit

- Usage behaviour/experiences

- Self-care of heart failure

- Recommendation of the DoctorME app

- Voluntary monthly costs

- Artificial intelligence recommendations on medications

2 (health scientists, medical informatician)

Perceived usability and benefit

The first impression of the DoctorME app was predomin-
antly positive. However, the opinions on the app design
were divided. While some patients found the app easy to
use and clearly structured, others found the app not intui-
tive. After 4-6 months of use, most patients described the
DoctorME app as generally easy to use or easy to use due
to its simplicity, clarity, and the simple input of data.
They also became quickly familiar with it.

“It was very user-friendly. I think even if you weren’t digit-
ally aware, you could manage it.” (post, IRL, female, 50—
59 years)

In terms of patient benefit, the most valuable functions
were: (1) continuous monitoring, (2) e-learning, (3) feedback
from the app, (4) entering vital signs, and (5) a chat function or
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Perceived usability

Perceived benefit

Usage behaviour / experiences

Post-interviews
Self-care of heart failure (HF)

Social influences

Recommendation of the DoctorME
app

Voluntary monthly costs

Artificial intelligence
recommendations on medications

—C Easiness of use
Learning effort
Expectations

Functions

— Monthly usage

|— Time expenditure per use

|— Virtual doctor

l— Reduction of future GP visits
—1— Dealing with recommendations
- Difficulties during utilisation
[~ Future utilisation

e ————————— e e -~
\_1| Physician / Healthcare professionel (HCP) prior )

1 app I

oo

Influence of the DoctorME app on dealing /
(" attitude towards HF

—— App as an aid

\_ Influence of the DoctorME app on everyday
sense of security

HCP conversation about the DoctorME app
HCP reaction
Influence of HCP on usage

Influence of relatives on usage

Additional care
Sense of security
Regurlary monitoring

Self-reflection with disease

— None
—— Less than 10€

- 10€

— Trustworthy

—— Trustworthy if confirmed by HCPs

- Not trustworthy

Figure 1. Code structure for the post-interviews. Dashed categories =interview did not explicitly ask about these topics.

quick medical response. These findings were largely consist- associated sense of security, in addition to the continuous
ent with the statements made in the initial interviews. At the  monitoring and input of their vital signs, which were perceived
beginning of using the DoctorME app, the majority of patients  to increase self-discipline. The e-learning modules were also

saw the greatest benefit in the direct feedback and the perceived as highly beneficial and informative.
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Table 2. Characteristics of patients, overall and per country.

Patients 11 (29%) 10 (22%) 11 (29%) 11 (2u%) 9 (24%) 9 (20%) 7 (18%) 15 (33%) 38 (100%) 45 (100%)
Gender

Male 10 (91%) 9 (90%) 8 (73%) 8 (73%) 8 (89%) 8 (89%) 6 (86%) 10 (67%) 32 (84%) 35 (78%)
Female 1 (9%) 1(10%) 3 (27%) 3 (27%) 1 (11%) 1 (11%) 1 (1t%) 5 (33%) 6 (16%) 10 (22%)
Age (years)

18-49 3 (27%) 3 (30%) 1 (9%) 1 (9%) 2 (22%) 2 (22%) 0 (0%) 0 (0%) 6 (16%) 6 (13%)
50-59 2 (18%) 2 (20%) 1 (9%) 2 (18%) 1 (11%) 1 (11%) 1 (14%) 3 (20%) 5 (13%) 8 (18%)
60-69 4 (36%) 4 (40%) 3 (27%) 3 (27%) 3 (33%) 2 (22%) 1 (14%) 4 (27%) 11 (29%) 13 (29%)
70-79 2 (18%) 1 (10%) 5 (45%) 4 (36%) 1(11%) 2 (22%) 2 (29%) 3 (20%) 10 (26%) 10 (22%)
80-89 0 (0%) 0 (0%) 1 (9%) 1 (9%) 2 (22%) 2 (22%) 3 (43%) 5 (33%) 6 (16%) 8 (18%)
Heart failure severity

NYHA | 5 (45%) 4 (40%) 6 (55%) 4 (36%) 3 (33%) 2 (22%) 5 (71%) 8 (53%) 19 (50%) 18 (40%)
NYHA I-1I 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (7%) 0 (0%) 1 (2%)
NYHA II 4 (36%) 4 (40%) 2 (18%) 3 (27%) 1 (11%) 2 (22%) 1 (14%) & (27%) 8 (21%) 13 (29%)
NYHA 11-111 0 (0%) 0 (0%) 0 (0%) 3 (27%) 3 (33%) 0 (0%) 0 (0%) 1 (7%) 3 (8%) 4 (9%)
NYHA 1lI 0 (0%) 0 (0%) 3(27%) 1(9%) 0(0%) 3 (33%) 0 (0%) 0 (0%) 3 (8%) 4 (9%)
NYHA IV 2 (18%) 2 (20%) 0 (0%) 0 (0%) 2 (22%) 2 (22%) 1 (14%) 1 (7%) 5 (13%) 5 (11%)

Legend: NYHA = New York Heart Association; initial = 2-3 weeks of app use; post=4-6 months of app use; The same patients were not always interviewed in
both the initial and post-interviews. Initial and post-interviews with the same patients were conducted with 9 patients in Germany, 10 patients in the

Netherlands, 8 patients in the United Kingdom and 7 patients in Ireland.

“It makes me feel safer. That it indicates when the weight
gets too heavy, or the blood pressure gets too high and
then it gives advice.” (post, NL, male, 60-69 years)

In both initial and post-interviews, many patients were
unable to provide any information on missing functions,
as they could not think of any. Some patients expressed a
desire for the integration of additional data, including
other vital parameters (e.g., blood sugar and oxygen
levels), a medication plan, and data of external devices.
They also requested the integration of a history of their
values. Furthermore, some patients proposed improvements
to the e-learnings. The most common requests were for

more information on specific HF topics, such as nutrition
and exercise recommendations.

Usage behaviour and experiences

Most patients used the DoctorME app eight times per
month in accordance with the recommended frequency
and only when prompted to do so. In comparison with
the initial interviews, the actual frequency of usage
after 4-6 months corresponded to the originally
planned frequency of usage. In doing so, patients
usually integrated the DoctorME app into their normal
daily care routines.
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Table 3. Summary of usability and usage behaviour of the DoctorME app for heart failure (HF) care.

Perceived usability - Easiness of use due to its simplicity, clarity, and simple input of data

Length of daily usage - Average duration of a session was 5 min or less
- Should not exceed 5-10 min

Frequency of monthly usage - Eight times per month as recommended
- Only when prompted to do so

Perceived benefit of the DoctorME app - Continuous monitoring of vital signs and weight

- Early warning system with quick feedback

- e-learning modules

- Added value at the beginning of HF; for patients with established daily care routines or
stable conditions, the app may be less appealing. Individualisation of the app becomes
more important

Negative influence of the DoctorME app
usage

- Technical and performance problems (e.g., long loading times, complicated login)
- A too high frequency of data entry

Missing functions / suggestions for
improvements

- Integration of further data (e.g., further vital signs or digital devices)

- More information on specific topics or modules (e-learning), e.g., nutrition, exercise

- More individuality (e.g., information in e-learning depending on own health condition,
possibility of further data entry in free text fields)

Physician-patient relationship / Trust in
the DoctorME app

- Using the app as a stand-alone method without medical feedback is rather not supported
- Some patients would always prefer direct contact with an HCP

- Artificial intelligence-based medication recommendations: Trustworthy, if
recommendations have been confirmed by an HCP

Legend: This information represents the key findings of the initial and post-interviews.

“I have now already integrated them into the breakfast
ritual.” (initial, DE, male, 60-69 years)

recommendations were made, patients generally adhered
to them unless prior arrangements had been made with
their HCP.

Moreover, for almost half of the patients, the average
duration of a session was 5 min or less. The specified dur-
ation per use was deemed acceptable for almost all patients.
At the start of using the DoctorME app, the majority of
patients stated that a session should last a maximum of
10 min on average.

There was a notable divergence of opinion regarding the
communication with the virtual doctor, with approximately
half expressing a positive view and the other half a negative
one. Many patients considered the idea of a virtual doctor

“I once had the recommendation to get in touch. My blood
pressure was low then. [...] I've also spoken to my cardi-
ologist about it once. That’s within normal limits. [...]
That’s why I didn’t contact the team at the hospital.”
(post, DE, male, 60-69 years)

Many patients reported no difficulties when using the
DoctorME app. However, some patients did highlight
instances where the app ‘froze’ or did not always run

(avatar) or virtual communication with the app to be good in
principle. However, some also stated that they did not like it,
citing several reasons, including the irritating voice, and/or
opted to switch the avatar off during the 4-6 months of usage.

“I think the content that was provided through the doctor
was fine. The delivery method of visually the doctor just
didn’t work for me.” (post, UK, male, 18—49 years)

After entering their vital signs, patients may have
received recommendations from the app. In the event that

smoothly, had long loading times or encountered difficul-
ties with the login process. These findings align with the
statements of the initial interviews. Technical issues and
overly frequent data entry were identified by patients as
the primary factors that could negatively impact their use
of the DoctorME app. Nevertheless, most patients could
imagine continuing to use the DoctorME app in the future.

“There were a couple of times the system was down and
wasn’t working properly. I found that very frustrating.”
(post, IRL, male, 70-73 years)
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Furthermore, patients were asked as to whether the
virtual doctor might reduce future GP visits. Their opinions
were divided, with almost half of the patients agreeing to
this question, while the other patients disagreed and
expressed a preference for direct contact with their GP.

“Yes. It’s very hard to get a doctor now, as you know, but
the virtual definitely makes it a lot easier.” (post, UK,
male, 60-69 years)

Both the initial and post-interviews indicated that some
patients exhibited a lack of trust in the app, preferring to
contact an HCP directly rather than using the app first or fol-
lowing its recommendations. It is noteworthy that the rela-
tionship between HCPs and patients was not directly
addressed in the interviews.

“From a patient’s point of view, there is nothing like a human
looking at you. I have to say that. This artificial intelligence is
great and there is a place for it, but you can’t replace the
human, in my view.” (post, IRL, female, 50-59 years)

Self-care of HF

Almost a third of patients reported that using the DoctorME app
for 4-6 months had no influence on their attitude towards HF or
their HF management. The primary reason was that many
patients had been living with HF for several years and had
already established daily care routines. Other patients described
a positive influence, predominantly through continuous moni-
toring of vital signs, and that they had become more aware and
sensitized to HF through the DoctorME app.

“It’s definitely got me to be way more proactive and more
aware [...]. It has made me think more about things I
should be doing more. 1 should be exercising more. 1
would be a healthy eater anyway, but just even watching
how much sodium I use. Little things like that. It’s definitely
been an encouragement.” (post, IRL, female, 60-69 years)

From the patients’ perspective, the majority also
described the DoctorME app as a helpful tool especially
when they experienced worrying situations in the last 4-6
months, which enabled them to additionally control and
maintain their HF management. However, almost as many
patients reported that they had not experienced any worrying
situations in the last 4—6 months because their condition was
stable, or that the DoctorME app had no influence in these
situations. There was a divided opinion on the influence of
the DoctorME app on their everyday sense of security. If
the app has increased the feeling of security, this is often
due to the continuous monitoring and prompt feedback.

“Well, as I say, it’s like my own early warning system, but I
don’t have that rush to any or rush to my GP because if 1

think that I have any episodes, I think that’s the first proto-
col to check.” (post, UK, male, 50-59 years)

Social influences

Despite nearly half of the patients having not discussed the
use of the DoctorME app with their treating HCP, most had
informed them. Some patients specifically mentioned using
the DoctorME app only to their cardiologist or to their GP.
From the patients’ point of view, their HCPs reacted pre-
dominantly positively to the use of the DoctorME app.

“Yes, my GP also thought that was a good thing.” (post,
DE, male, 60—69 years)

Opinions were divided regarding the impact of HCP’s
opinions on the use of the DoctorME app. While almost
half of the patients indicated that the HCP’s opinion had
an influence on the use of the DoctorME app, either in
general, or in motivating or discouraging them (see follow-
ing quote), other patients used the DoctorME app regardless
of their HCP’s opinions, particularly if their HCPs had a
negative attitude towards the app.

“I think if she had advised me against it, I would have
stopped.” (post, DE, male, 60-69 years)

Furthermore, most patients stated that the opinions of
their relatives had no influence on their use of the
DoctorME app. This was due to the fact that their own
opinion was deemed more important, or that the opinion
of their HCP exerted a greater influence on the use of an
app than that of their relatives. Nevertheless, some patients
were also positively influenced and motivated by their rela-
tives’ positive attitudes towards the DoctorME app.

Recommendation of the DoctorME app and
voluntary monthly costs

Almost all patients stated they would recommend the
DoctorME app to their relatives or acquaintances, given
the additional care, perceived sense of security, or regular
monitoring the app offers. However, from the patients’ per-
spective, it was evident that half of them would not be
willing to pay anything for a self-care app like the
DoctorME app. Most patients who said they would be
willing to pay for the DoctorME app, did not specify the
amount. Some patients indicated that they would be
willing to pay less than €10 to €15 per month if there was
an interaction between the treating HCPs and the app.

Trust of artificial intelligence recommendations on
medications

Finally, patients were asked if they would trust Al-based
medication recommendations provided by the app. The
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responses were divided (approx. 1/3 trustworthy; 1/3 trust-
worthy with conditions; 1/3 not trustworthy). While some
patients’ preference was to always speak to their HCP when
changing medications, some patients said they would trust
the Al-based medication recommendations if the recommen-
dation had been previously confirmed by an HCP.

“As long as there is someone involved in that, like a person
at some point, so maybe it flags up to the relevant consult-
ant or the relevant GP that if you look at all these statistics
it looks like maybe that needs a change, and it just flags it
for someone to review. I don’t think I'd be happy with an
algorithm deciding to change my dosage.” (post, UK,
male, 18-49 years)

Table 3 summarises the key findings regarding the
usability and usage behaviour of the DoctorME app,
which can be used for future developments and implemen-
tations of digital health solutions in HF care

Discussion

This study aimed to explore patients’ expectations, experi-
ences, and utilization patterns regarding the DoctorME app,
both initially and after a period of 4—6 months.

The DoctorME app is designed to continuously record vital
signs and other data relevant to HF, enabling timely identifica-
tion of early deterioration and application of clinical strategies.
This approach aligns with other mHealth apps developed for
enhancing patients” self-management in HF care.'”'®
Patients perceived the greatest benefit of using the app in
the continuous monitoring of their vital signs and weight, as
well as the integrated early warning system with quick feed-
back and e-learning modules. These findings are consistent
with those of another qualitative study,'® wherein patients
highlighted communication ability, personalized feedback
and education, and automated self-monitoring as the predom-
inant factors facilitating app utilization. Up to this point, the
DoctorME app has been unable to perform automated self-
monitoring via networked wireless devices. This technical
advancement would be beneficial in order to adapt the app
to the needs of patients and HCPs."

The present results demonstrate that most patients required
an average of five minutes for a session, found this duration to
be acceptable, and were able to integrate the app into their
daily care routines. This is consistent with experiences of
users of other self-care apps, such as the Habits Heart App
for patient engagement in HF care, who also indicated that
they needed approximately five minutes for similar sessions.'”

Moreover, app usage was found to have a partially positive
effect on patients’ self-care and sense of security. Greater
awareness of the disease appears to be a contributing factor.
However, it was mainly patients who had already established
their own daily care routines who reported that the app had
no additional influence on their self-care. Thereby, patients

gave the impression that a mHealth app designed to support
HF care would be particularly beneficial right after diagnosis
in order to assist patients in understanding how to manage
their condition and what to be aware of. This approach could
help to alleviate patients’ initial uncertainties following a diag-
nosis.'? Once a daily care routine has been established, custo-
mising the app becomes a crucial aspect of its utilisation. A
qualitative analysis has indicated that patients are more likely
to desire added value from individualised app functions than
from generic support.'” The Heart Failure Association of the
ESC underscores the importance of self-care for patients diag-
nosed with HF from the outset of their diagnosis. It provides
current recommendations for action on the three concepts of
self-care maintenance, self-care monitoring and self-care man-
agement.'? Digital health solutions with integrated reminder
functions, early warning systems, and quick feedback can
also assist patients in adopting healthy behaviour to maintain
physical and emotional stability (self-maintenance), observe
changes in signs and symptoms (self-monitoring) and react to
symptoms accordingly (self-care management).'> The imple-
mentation of new health-promoting behaviour or the adaptation
of habitual behaviour takes time. One meta-analysis also indi-
cated that longer intervention to improve patients’ self-care
appears to improve the effects on various outcomes.” It
would have been beneficial to conduct a further qualitative
survey approximately 10—12 months of app use to ascertain
the long-term consistency of our results.

The app’s added value is not yet apparent in the stand-alone
solution, but rather it is evident in the fact that an HCP monitors
or controls it. In a previous interview study, determinants of
acceptance among patients with HF were examined.”
Building trust was identified as a key prerequisite for the imple-
mentation and long-term usage of a digital solution. The process
of building trust requires time and it is enhanced when HCPs are
involved in the development of the solution.”® Nevertheless, the
physician-patient relationship is characterised by a particularly
high level of trust and loyalty on the part of patients.>” It is there-
fore unsurprising to find that a meta-analysis has demonstrated
that personal contact during treatment demonstrably improves
patient outcomes.® Furthermore, older HF patients with a
low affinity for technology tend to be sceptical about the imple-
mentation of mHealth apps in their daily care routines, particu-
larly if it means seeing their HCP less frequently in person. This
was observed in our sample and in the literature.”® At the same
time, older patients also acknowledge the advantages of utiliz-
ing new technologies in healthcare.™

Strengths and limitations

The main strength of this interview study is the collection of
patient perspectives from four European countries after 2-3
weeks and after 4-6 months of using a self-care app for
HF. Despite the intended purposive maximum variation
approach, the present sample does not reflect the average
HF population”! in terms of average age and HF severity.
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Participants were slightly younger, and the majority
belonged to NYHA class I, thus suffering from mild symp-
toms. The selection bias can be attributed to the predeter-
mined recruitment time and the fact that only patients who
volunteered to participate were interviewed. In addition, it
was not possible to consistently ensure that the same patients
were interviewed at both measurement points. This can be
seen as a further limitation of this study and must be consid-
ered when interpreting the results. Nevertheless, of the 38
patients who were interviewed at the beginning of the
study and the 45 patients who were interviewed after 4—-6
months, a total of 34 patients were identical.

Another strength is the relatively large sample size, which is
particularly notable in the context of qualitative research.***
However, the data collection methods employed in the partici-
pating countries and between the measurement points differed,
which may have affected the results. Moreover, the potential
interviewer bias remains a factor that cannot be entirely miti-
gated. Nevertheless, all interviewers adhered to standardized
interview guides (regardless of the method of data collection),
underwent virtual training, and received supervision from two
experienced researchers (BS, AN).

In the process of data analysis, only (sub-)categories
with a minimum of three statements (i.e., three patients)
were taken into account. Consequently, it is possible that
an innovative idea or statement from individual patients
may have been be overlooked. However, the aim of the
qualitative study was to provide a comprehensive overview
of patients’ expectations, experiences, and actual usage
behaviour regarding a self-care app for HF.

Conclusions

This qualitative study provides valuable insights into the
patients’ preferences and actual usage behaviour of a self-care
app for HF. The results indicate that user-friendliness of the
app is a key element in the successful implementation of the
patient’s daily care routines. Patients perceive the continuous
monitoring of their HF-relevant data, the prompt feedback on
their condition, and e-learnings as particularly beneficial.
Furthermore, enhanced technical reliability of the app and
its ability to be tailored to the patient’s requirements and
needs, may also have a positive impact on long-term use.
However, it became evident that the majority of patients did
not regard the app as a stand-alone method, but rather as
one that complements their physician’s guidance in the man-
agement of their HF. The integration of a self-care app, such
as the DoctorME app, as a supportive tool alongside
traditional medical care, shows much potential to enhance
the overall management and QoL of patients with HF.
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