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ABSTRACT
Objective Heart failure is a growing challenge to
healthcare systems worldwide. Technological solutions
have the potential to improve the health of patients and
help to reduce costs. Acceptability is a prerequisite for the
use and a successful implementation of new disruptive
technologies. This qualitative study aimed to explore
determinants that influence the acceptance of patients
and their informal caregivers regarding a patient-oriented
digital decision-making solution—a doctor-at-home
system.
Design We applied a semistructured design using an
interview guide that was based on a theoretical framework
influenced by established acceptance theories. The
interviews were analysed using a content analysis.
Setting A multicentred study in four European countries.
Participants We interviewed 49 patients and 33 of
their informal caregivers. Most of the patients were male
(76%) and aged between 60 and 69 years (43%). Informal
caregivers were mostly female (85%). The majority of
patients (55%) suffered from heart failure with mild
symptoms.
Results Four main categories emerged from the data:
needs and expectations, preferences regarding the care
process, perceived risk and trust. Participants expressed
clear wishes and expectations regarding a doctor-at-
home, especially the need for reassurance and support
in the management of heart failure. They were receptive
to changes to the current healthcare processes. However,
trust was identified as an important basis for acceptance
and use. Finally, perceived risk for decision-making errors
is a crucial topic in need of attention.
Conclusion Patients and informal caregivers see clear
benefits of digitalisation in healthcare. They perceive
that an interactive decision-making system for patients
could empower and enable effective self-care. Our results
provide important insights for development processes of
patient-centred decision-making systems by identifying
facilitators and barriers for acceptance. Further research is

Strengths and limitations of this study
►► This is the first qualitative study to explore factors

influencing patients and their informal caregivers’
acceptance of an artificial intelligence supported interactive decision-
making system for self-
management of heart failure.
►► For a qualitative study a relatively large sample size
was included for interviewing patients and informal
caregivers.
►► A multidisciplinary team of researchers from different European countries was involved in the development of the interview guide and the analysis of
the results.
►► Comprehensive content analysis and multiple triangulation were used to identify patients and informal
caregivers’ expectations and struggles regarding
digital health.
►► The study is limited by an imbalance in gender, racial and educational diversity.

needed, especially regarding the influence and mitigation
of patients and informal caregivers’ perceived risks.

INTRODUCTION
Heart failure (HF) is the fastest growing
cardiovascular disease in terms of prevalence.1 2 It is one of the top five causes of adult
death worldwide and the main cause of hospitalisations in those aged 65 years or older.1
Recurring emergency room visits, hospital
readmissions and longer stays place immense
financial burden on healthcare services.3 4
These costs will continue to rise.
Patients with HF have an impaired quality
of life that further declines after each
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rehospitalisation.5 A key challenge in the management of
HF is the timely adjustment of the therapy according to
the patients’ needs to avoid a deterioration of the disease.
This inertia of treatment adaptions will become more
evident,6 7 not least because of an increasing unequal
distribution of medical care in rural versus urban regions
and an increasing gap between the growing number of
patients with HF and available healthcare resources.8
Alternative healthcare approaches that provide accessible
and personalised medical care are required.9
Effective self-management has the potential to improve
the health of patients at reduced costs.10 Digital medicine (eg, telemedicine, artificial intelligence (AI)) shows
much promise to actively support the required paradigm
shift.11 Care processes integrating new technologies have
been shown to improve patients’ health through close
monitoring and timely therapeutic adjustments,12 offer
personalised approaches and/or increase knowledge and
adherence.13–15
The project ‘PASSION-
HF’ (PAtient Self-
care uSing
eHealth In chrONic Heart Failure, funded by the European Programme INTERREG-
NWE 702) pursues to
compensate for limited human resources, to reduce
HF-
related costs and simultaneously to improve the
quality of healthcare. The objective is to develop an
interactive decision-making system for patients—a doctor-
at-home—that provides evidence-based treatment advice
directly to patients with HF and their informal caregivers,
enabling effective self-management.16 The doctor-at-home
will empower users with skills to manage their HF in an
individual, more independent way with limited supervision by healthcare professionals.
Since patients and informal caregivers will be encouraged to integrate the doctor-at-home into their daily care
routines, the way care is delivered will change fundamentally, thus acceptance is a prerequisite for its successful
implementation. It is therefore important to include
potential users as early as possible in the development of
the product, helping the designers to gain a better understanding of their preferences and expectations and to
ensure that development is tailored towards their specific
needs.17 Therefore, the aim of the study was to explore
determinants that may facilitate or hamper the acceptance of patients and informal caregivers regarding the
use of the doctor-at-home.
METHOD
Approach and context
This qualitative study encompassed interviews with
patients with HF and their informal caregivers. We
employed a multiple triangulation design by combining
different data sources and investigators. While data source
triangulation might facilitate a better understanding
of the study phenomenon,18 investigator triangulation
decreases a potential bias in gathering information.19
The interviews had a semistructured design using two
different interview guides for patients and informal
2

caregivers. All documents were developed by multidisciplinary experts from four European countries: Germany,
Ireland, the Netherlands and UK, representing cardiology, psychology, technology, sociology and innovation
management. The theoretical framework for the interview guide was based on the Unified Theory of Acceptance and Use of Technology.20 Following this theory, the
benefits that potential users expect from the doctor-at-home
(performance expectation), and the expected change
in behaviour (effort expectancy), critically influence
the acceptance of and the adherence to a system.21–23
We enhanced the interview guide by additional aspects
proven important within other research contexts, namely
risk and trust.24 The first drafts of the documents were
designed in German and English and critically revised by
all members of the research team. The final version was
translated by the Dutch team into Dutch.
Sampling strategy and recruitment
A maximum variation sampling approach was implemented for the recruitment to aim for a broad variety of
patients with HF with key considerations of age, gender,
social background and disease severity, determined by the
New York Heart Association (NYHA) classification.25
Participants were recruited across the four countries,
either during HF-
related hospitalisation or a routine
outpatient visit. Informal caregivers were mostly family
members of these patients. Inclusion criteria were as
follows: (1) ≥18 years; (2) diagnosis of HF or caring for
someone with HF; (3) cognitive receptivity; (4) conversant in the language of the interview; (5) willingness to
participate; and (6) willingness for the interview to be
recorded.
Data collection
After ethical approval at each clinical site, interviews
took place between March and June 2019. The interview
protocol was developed by AP (sociologist and experienced in interviewing) and critically revised by the
coauthors. AP performed one-
on-
one training for all
researchers conducting the interviews and closely monitored the interview process. Interviews lasted between
20 min and 1 hour. All participants were informed about
the purpose and the format of the study. Written informed
consent was obtained prior to commencement.
Most interviews with patients and their informal caregivers were conducted separately, unless a request was
made to be interviewed together (three in total). In order
to look at the phenomenon in a different setting, we additionally conducted a focus group with eight participants
at the site of the project leader. At the beginning of the
interviews and focus group, patients and caregivers were
shown an online demonstration of another virtual coach
for patients with HF as a first idea of how the future doctor-
at-home might look like.26 During the interviews and the
focus group, each question was read out loud in the same
order, except if the question had been answered before.
During dyadic interviews of patients and their informal
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caregivers, the participants were asked to concentrate
on their individual interview guide. We therefore treated
the dyadic interviews as individual interviews. Field
notes, which contained the researcher’s first impressions
of participant answers, were used to enrich data analysis. Interviews were performed either in the patient’s
home or at the hospital site, depending on participants’
preferences.
Data analysis
Interviews were audiotaped and transcribed verbatim
by a transcription office. Dutch interviews were translated into English and German by the Dutch investigators. Analysis of the interviews was performed using the
‘ATLAS.ti’ software and completed in August 2019. A
content analysis according to Mayring 27 was used with
the aim to find overall connections in the data and
to discover common patterns.28 The objective of this
method is to systematically transform a large amount
of text into a highly organised and concise summary
of key results. The researcher uses the analysis of the
raw data from verbatim transcribed interviews to form
categories or themes in a process of further abstraction of data at each step of the analysis; from manifest
and literal content to latent meanings.
The interviews were analysed and sorted into a
coding scheme describing the meaning of the text.
Similar codes were grouped into categories and
subcategories (see online supplemental material)
to identify the main themes by framing differentiated concepts. Individual interviews and the focus
group were analysed separately. The focus group was
dynamic and included a lively interactive exchange.
The results of the focus group supported the results of
the individual interviews and strengthened the findings. Therefore, they are not presented separately.
Preliminary results were discussed once a month
during videoconferences with the interviewers. We
intended to reduce possible biases during the process
by discussing ambiguities and reaching a common
consensus. Subsequently, we conducted expert
interviews with cardiologists at each clinical site in
order to verify the results of the analysis. The final
results were achieved by consensus of all partners in
November 2019. The following pronouns were used
to give an impression for the response frequencies of
the participants: some (approximately less than one-
third), many (approximately between one-third and
two-thirds) and most (approximately more than two-
thirds). Frequencies were calculated to evaluate the
demographic data.
Patient and public involvement
Patients were not involved in the design or conduct of
the study. The findings of this study have influenced the
design of the doctor-at-home. Reporting, dissemination and
discussion of findings will involve both patient and caregiver representatives.
Zippel-Schultz B, et al. BMJ Open 2021;11:e046160. doi:10.1136/bmjopen-2020-046160

RESULTS
We interviewed 49 patients and 33 informal caregivers.
Most patients were male (76%) and aged between 60 and
69 years (43%). Informal caregivers were mostly female
(85%). Only 22% of the patients, yet 45% of informal
caregivers were under 60 years old. Most patients (55%)
suffered from HF with mild symptoms (NYHA class II),
18% experienced marked and 2% had severe symptoms
(table 1).
Four key themes emerged from the data: (1) needs and
expectations, giving information about the expected benefits, (2) preferences, as a reflection of the necessary learning
effort or the change in behaviour to be made, when using
the system, (3) perceived risk, focusing on possible errors,
and (4) trust, based on the belief that the doctor-at-home
delivers what is promised. All corresponding quotes can
be found in table 2.
Needs and expectations
Patients and informal caregivers stated their needs and
clear expectations emerging from their needs regarding
their care processes. The most frequently expressed
needs were their desire for reassurance and a wish for
more support.
Desire for reassurance
Both patients and informal caregivers expressed
a desire to feel safe and reassured regarding the
patients’ health. Most patients reported a frequent
uncertainty about their health and the interpretation
of symptoms. Therefore, many expected that a doctor-
at-h ome could give them advice on how to manage or
interpret their symptoms and make them feel safer.
Furthermore, our participants expressed expectations that a doctor-a t-h ome could monitor the patients’
health status. This could give both groups a sense
of security, especially as most participants reported
states of anxiety associated with the HF. Specifically,
many expressed the desire that the envisioned background monitoring by the application should be
active around the clock. This matched their wishes to
receive help in situations where doctors were difficult
or impossible to reach.
Some patients hoped that a doctor-a t-h ome would be
able to predict a decline in health. For patients, this
seemed to be a logical outcome of constant monitoring. Many patients and informal caregivers found
this preventive aspect most useful and reassuring.
Another mentioned aspect was the expectation of
patients that a doctor-a t-h ome should be able to identify side effects and interactions between drugs better
than a doctor. They suggested that the system to be
developed could warn patients and doctors about it.
Wish for support
The strong desire for reassurance was accompanied by a wish for more support. Many participants
saw the envisioned doctor-a t-h ome as a potential daily
3
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Table 1 Characteristics of patients and informal caregivers overall and per country
Germany

The Netherlands

UK

n

%

n

%

n

10

20

18

37

12

 Male

8

80

14

78

 Female

2

20

4

 18–39

2

20

 40–59

1

10

 60–80

6

 >80

Ireland
n

%

n

%

24

9

18

49

100

11

92

4

44

37

76

22

1

8

5

56

12

24

1

6

0

0

0

0

3

6

2

11

1

8

3

33

7

14

60

14

78

11

92

2

22

33

67

1

10

1

6

0

0

4

44

6

12

 Secondary school

7

70

6

33

11

92

6

67

30

61

 High school

3

30

6

33

1

8

1

11

11

22

 University/college

0

0

3

17

0

0

2

22

5

10

 NYHA I

3

30

3

17

1

8

1

11

8

16

 NYHA II

2

20

11

61

7

58

7

78

27

55

 NYHA III

3

30

4

22

1

8

1

11

9

18

 NYHA IV

1

10

0

0

0

0

0

0

1

2

10

37

5

19

9

33

9

33

33

100

 Male

1

10

1

20

0

0

3

33

5

15

 Female

9

90

4

80

9

100

6

67

28

85

 18–39

2

20

1

20

1

11

0

0

4

12

 40–59

4

40

2

40

3

33

2

22

11

33

 60–80

4

40

2

40

4

44

5

56

15

45

 >80

0

0

0

0

1

11

2

22

3

9

 Secondary school

1

10

2

40

5

0

5

56

13

39

 High school
 University/college

6
3

60
30

1
1

20
20

0
2

0
22

0
3

0
33

7
11

21
33

Patients
Gender

%

Total

Age

Education

HF severity

Informal caregivers
Gender

Age

Education

HF, heart failure; NYHA, New York Heart Association.

companion supporting management of their daily
routines. A general consensus was expressed by both
patients and informal caregivers that they did not
want or dare to bother the doctor each time they had
a question. Most patients and informal caregivers
explicitly expressed their desire for easily accessible
advice at all hours.
Besides, some patients reported that their doctors
were often unable to provide them with satisfactory
information, for example, about the necessary lifestyle
changes. Some noted that suggestions from doctors or
relevant brochures were often unhelpful for the individual patient. This lack of support led some patients
4

feeling unsupported and isolated with the disease, and
they hoped that the doctor-a t-h ome could fill this void in
the future. Regarding necessary lifestyle modification,
many patients had expectations of recommendations
that would be tailored to their individual health situation and physical capacity.
Many informal caregivers expected a support
that addresses their tasks and fears concerning the
management of the patients’ disease and therefore
a reliever to their burden. They described a feeling
of powerlessness, and also wanted and needed more
support and reassurance.
Zippel-Schultz B, et al. BMJ Open 2021;11:e046160. doi:10.1136/bmjopen-2020-046160
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Table 2 Themes and example quotes of the qualitative interviews
Theme

Example quotes

Needs and
expectations:
desire for
reassurance

Patients
‘And if I feel worse then, she [the potential doctor-at-home] measures again. I feel monitored in principle or well looked after
(…). So, I feel well taken care of and then have confidence.’ (Germany, male, 50–59 years)
‘The fact you can get in touch right away, morning, noon or night [with the potential doctor-at-home]. With your doctor you
have to make an appointment, or it might be Sunday and difficult to contact him, whereby the [envisioned] application,
obviously, you press a button, which is very reassuring.’ (Ireland, female, 70–79 years)
‘Yes. Listen, doctors are expected to be able to handle all of these guidelines, prescriptions, and medications, etc. But it
works faster on the computer, I think. If you program it correctly, it filters out a million possibilities in a minute, so to speak.’
(The Netherlands, male, 70–79 years)
‘… that [the envisioned doctor-at-home] uses the technology to make you feel like I'm out there and when something happens
there’s somebody who’s watching me, and alerting or calling for help. Then you have confidence, then you have reassurance.’
(The Netherlands, male, participant of focus group, 60–69 years)
Informal caregivers
‘I do think, it’ll be helpful for a lot of people, because the people I’ve spoken to here, are very frightened. They really don’t
understand, what’s going on. (…) To know, that’s okay. Your weight is up today, but it might be down tomorrow. (…) Instead of
rushing to the ER [emergency room], because I think I’m breathless.’ (Ireland, female, 70–79 years)
‘I think he [the patient, husband of the interviewee] needs more support, (…), to take the fear away from him, really this fear
that is always with him.’ (Germany, female, 40–49 years)
‘It’s brilliant because you [potentially] have somebody on hand all the time, instead of feeling isolated at weekends or bank
holidays, not getting an appointment with your GP [general practitioner], or nobody to talk to, because he doesn’t have a heart
failure nurse. We have nobody to talk to.’ (UK, female, 60–69 years)
‘If you’ve got input data, I’m sure if there were any difficulties, they [the potential doctor-at-home] would pick it up. Any
abnormalities, they would pick them up. It would give assurance.’ (Ireland, male, 70–79 years)
‘If you have a device like this, and if you’re putting in data on a daily basis, automatically it [the potential doctor-at-home] alerts
you that there might be a problem.’ (Ireland, male, 70–79 years)
Patients

Needs and
expectations:
wish for support ‘It’s great to have somebody, you feel, you can ask questions on the spot. Sometimes if you have a question, you have
to wait until you go to your doctor and you might get the answer, or you have to make the phone call, but with that I can
[hypothetically] press a button and it comes up on a screen.’ (Ireland, patient, female, 70–79 years)

‘I've learned to write down what I want to ask when I go to a specialist. But the crazy thing is: I haven't been able to ask half of
the questions.’ (The Netherlands, male, participant of focus group, 60–69 years)
‘I’ve actually asked the doctors: What can I do? But not much came then. They help me with surgery and medication. I think
they do that very well, so I rely on it. However, when it comes to what sport I can do, how should I eat… I think I can do an
[envisioned] app that has learned that sport and nutrition are better for heart failure.’ (Germany, male, 18–29 years)
‘I think it’s [potentially] quite good. It really is. You know, so, you’d probably feel a lot more, what would you say? Not
confident, but at least you have somebody to turn over and say, so who understands what, where you’re coming from.’ (UK,
female, 60–69 years)
‘I would like to be more active, but I don’t know whether it is good for my heart or not. So, if I want to do sports, I’d like to ask
the [envisioned] application, I’m going to play tennis now, is that okay or isn’t it.’ (Germany, male, 60–69 years)
Caregiver
‘I would find that very positive, if there was such a thing. It would give me at least a little bit more security as a relative. You
just stand outside. You are not the patient. There’s really not much you can do in an emergency.’ (Germany, female, 50–59
years)
‘Basically, in order to check whether everything is okay in everyday life, I definitely find it [the potential doctor-at-home] very
useful.’ (Germany, female, 50–59 years)

Continued
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Table 2 Continued
Theme

Example quotes

Preferences
regarding the
care process

Patients
‘I think possibly the only disadvantage I would say, and I’ve got to say this, is you’re used to your own doctor. You’re used to a
real person.’ (UK, male, 60–69 years)
‘If a person is sitting with you, he or she can go along with your feelings. A machine doesn’t do that. A machine is naturally
flat. (…) It’s a plus or a minus.’ (The Netherlands, male, 70–79 years)
’Because you have a relationship. When I see her [the doctor], she knows what we were doing the last time and the time
before. She may have to read her notes to remind her. (…) it’s a face you know, a face you trust and a face that’s shown my
best interests are at heart in our conversations.’ (UK, male, 60–69 years)
‘I think it’s important that the development is going to be that multiple specialists are reduced to actually one virtual person.
So, I don't have to visit physically different specialists about my illnesses, every time. I can then get the information I need and
the controls I need, from the new app that is to be developed for using at home.’ (The Netherlands, patient, male, participant
of focus group, 60–69 years)
‘The personal touch is gone. That’s the one thing that I would say about going digital with this kind of thing, because I think
your health and conversations with the doctor are very personal.’ (Ireland, male, 50–59 years)
‘Patient: Because I prefer to go to a doctor and speak to a doctor personally.
Interviewer: Imagine that waiting times for a doctor’s visit in the future would be even longer. Would that change your attitude
to it?
Patient: No.’ (Germany, female, 70–79 years)

Perceived risk

Patients
‘I wouldn’t like it at all. I’d wait to see what was being done about it, if it’s being corrected. You can understand a human being
making a mistake, but when a machine makes a mistake, there’s something wrong with the machine.’ (Ireland, male, 60–69
years)
’You just have to accept it. Computers are computers and they can make mistakes. My Alexa goes off every now and again.’
(Ireland, female, 70–79 years)
’Interviewer: If it really was a mistake. Would you lose faith in it [the doctor-at-home]?
Patient: No. Anyone can make a mistake. A doctor can also make a mistake. No, I wouldn't lose the trust.’ (The Netherlands,
male, 60–69 years)

Trust

Patients
‘I would need to build up a trust in it [the envisioned doctor-at-home]. We start from zero.’ (Ireland, male, 60–69 years)
‘I assume she [the doctor-at-home to be build] was programmed by expert people in that field. Because of that, it not just
pulling it out of thin air, it has been programmed so the advice would be good, and how you would tailor it.’ (UK, caregiver,
female, 60–69 years)
‘If they decided to change medication or add an extra tablet, I’m sure that would be based on research that they would have
on other patients with similar problems.’ (Ireland, male, 70–79 years)
‘What I need from her [the envisioned doctor-at-home] is that I can see the data on which its expertise is based. (…) This kind
of information, basic information that ultimately gives the recommendation.’ (The Netherlands, male, 60–69 years)

Continued
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Table 2 Continued
Theme

Example quotes
‘Yes, because at the moment I can’t judge to what extent the [future] application gets this information, (…) where it comes
from. In the end whether this advice, this instruction corresponds to what a doctor would tell me.’ (Germany, male, 60–69
years)
‘But I mean, I don’t think it’s weird anymore when I put my grandson on my hand by Skype. I think that’s perfectly normal. (…)
But these developments, getting used to the medical backup that is not provided by the doctor, is a period of getting used to.’
(The Netherlands, male, 60–69 years)
Caregiver
’I assume she [the doctor-at-home] was programmed by expert people in that field. Because of that, it not just pulling it out of
thin air, it has been programmed so the advice would be good, and how you would tailor it.’ (UK, female, 60–69 years)

Preferences regarding the care process
Preferences of patients regarding healthcare delivery
were dominated by the perceived benefits of the familiar
patient–doctor relationship and the human aspects of
care processes.
Many patients assumed that a doctor could react better
to visual or non-verbal clues, such as body language and
current emotional state. Patients described the relationship between doctors and patients as one that usually
develops over time. This was important for some patients,
since this commitment was associated with a good and
individualised treatment.
Some patients saw the advantages of a potential doctor-
at-home for the care process. However, although many
patients and informal caregivers recognised that this new
technology will probably play a big role in future care
processes and expressed a general openness towards a
doctor-at-home, they still wanted regular visits to a doctor,
even if waiting times should increase.
Perceived risk
Most patients talked about their fear that any mistake
caused by the envisioned doctor-at-home could be potentially life threatening. Therefore, errors were often seen
as major risk and a reason not to implement the advice,
or even to stop using the system altogether. There was a
clear distinction between the acceptance of the human
(doctor) weakness to make mistakes compared with the
possibility of errors made by a digital solution.
However, some patients were not that strict and were
willing to give the future system a second chance or
assumed that errors could be avoided by additional
medical supervision, especially at the beginning of the
usage. Additionally, some patients suggested a mechanism to report errors to ensure further improvement of
the system.
Trust
Most participants emphasised that trust in the doctor-at-
home is a prerequisite for following any recommendations.
Both groups expressed having more trust in the system
from the beginning if they knew that it has been built by
experts, such as HF specialists. They would trust the future
Zippel-Schultz B, et al. BMJ Open 2021;11:e046160. doi:10.1136/bmjopen-2020-046160

doctor-at-home if it was validated, included the data of many
patients with HF and/or was specifically recommended
by their doctor. Many patients and informal caregivers
expected that transparent decision-making by a future
doctor-at-home would also positively influence their trust.
Many participants thought that trust in the envisioned
doctor-at-home comes with experience and time. Some
patients and informal caregivers told us that it is just a
matter of getting used to the new technology, comparing
the application to a navigation system or a video chat.
Summary of facilitators and barriers
Based on these results we identified core aspects for the
future users that could facilitate acceptance along with
facets that should be considered and monitored within
the development and implementation process (table 3).
DISCUSSION
The early involvement of patients and informal caregivers
has provided us with a comprehensive understanding of
potential facilitators and barriers regarding the acceptance of a doctor-at-home for patients with HF and their
caregivers. Overall, patients and informal caregivers were
very receptive towards the idea of using a doctor-at-home.
They saw the potential main benefit of the system as reassurance whenever and wherever they need it.
‘Uncertainty’, caused by varied and uncontrollable
symptoms, is a key component of the illness experience
and negatively influences the health-
related quality of
life of patients with chronic diseases.29 While the general
wish for reassurance is reflected in other studies,30 31 our
participants also strongly expressed a need to get a health
status update immediately. Real-time, personalised feedback may be helpful for motivating users.32 Hence, the
immediate feedback could provide the desired safety
while at the same time support adherence. Furthermore, HF is often accompanied by depression and
anxiety.29 Anxiety, in particular, was a reoccurring theme
throughout the interviews. A doctor-at-home could reduce
anxiety, as previously shown.32 Besides the psychological
benefits, our participants acknowledged the envisioned
opportunities of data processing and AI. Many of them
7
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Table 3 Summary of the determinants influencing the acceptance of a doctor-at-home
Benefits of a doctor-at-home for
patients and informal caregivers.

►► Reassurance whenever and wherever needed.
►► Support in managing the daily routine with the disease.
►► Monitoring of the health status 24/7, including immediate feedback.
►► Early detection of a worsening health status.

Benefits especially for patients.

►► Reduction of HF-related anxiety.
►► Identification of side effects and interactions of the medication.
►► Personalised advice regarding questions of lifestyle.

Benefits especially for informal
caregiver.

►► Support in caring for the patient.
►► Reduction of caregivers’ burden and stress.

Facilitate a change in the familiar
care process of the patients.

►► Assumption of the patients that human factors are important for quality of care.
►► General openness towards the integration of a doctor-at-home in the care processes.
►► Preference to have both—physical doctor and doctor-at-home.

Consider the perceived risk of
mistakes.

►► Patients’ perception and acceptance of mistakes differ between doctors and a

doctor-at-home.

►► Solution could be a supervision of decisions made by doctor-at-home, especially in

Establish trust.

the early stages, and a reporting function for mistakes.
►► Prerequisite for the implementation of an advice.
►► Higher when doctor-at-home.
–– Is built by clinical experts.
–– Is validated.
–– Is used by many patients (large database).
–– Is recommended by their doctor.
–– Provides a transparent decision-making process.
►► Needs time to establish.

HF, heart failure.

expected that a more personalised and preventive treatment may be possible with a doctor-at-home. The findings
that frequent telemonitoring could positively influence
patients’ health,33–35 the enormous potential of big data
analytics in healthcare36–38 and the possibility to spot
adverse drug events and interactions39 are also reflected
in literature. Our interviews were conducted before the
COVID-19 crisis. However, the pandemic was accompanied by a reduction of visits to the general practitioner
and specialist by almost half.40 Therefore, the need for a
digital solution that provides safe, accessible and personalised healthcare41 has grown even further since our study
was conducted.42 Another possible benefit was the ability
of a doctor-at-home to make patients feel listened to and
cared for. By using a system such as the doctor-at-home they
expected to have the feeling that someone—even if it was
a digital application—is always in the background looking
after them.43 44 Digital technologies have been shown to
react individually to the needs of patients and directly
support self-
care, reduce doctors’ office visits, prevent
emergencies or hospitalisations45 46 and contribute to an
improved quality of life.47 Finally, the prospective digital
support could be of great benefit for the informal caregivers by providing advice regarding the health of their
loved ones, similar to experiences reported in other
studies.48 49
However, the future implementation of a doctor-at-home
will involve a change in behaviour, especially regarding
familiar care processes. One particular concern of our
8

participants, also discussed within literature, was an
impact on the patient–doctor relationship.50 Aligned
with previous research, patients related face-to-face interactions with trust, sympathy and better communication.51
Nevertheless, our participants stated that the importance
of the personal patient–doctor relationship is much influenced by familiarisation and may change over time.
Our findings emphasise the need for more research
in regard to how mistakes are perceived by patients and
informal caregivers. Research has established the inclination for users to blame new technologies for errors
because of very high expectations.52 Our results support
these findings.
Finally, our participants highlighted the importance
of trust as a belief that the envisioned doctor-at-home will
deliver what was promised. Establishing trust is particularly important within healthcare settings.53–55 Satisfaction with treatment and adherence is higher if the
patient trusts the doctor.56 57 Our participants mentioned
concrete prospects to establish trust. They felt that over
time and after gaining experience of responsive, round-
the-clock support, the acceptance and potential use of a
doctor-at-home could increase.
Strengths and limitations of the study
Our study is strengthened by the integration of the
patients and informal caregivers from four European
countries as future users of the new technology. Differences of the patient characteristics between countries may
Zippel-Schultz B, et al. BMJ Open 2021;11:e046160. doi:10.1136/bmjopen-2020-046160
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have influenced the results. However, the aim of this study
was to provide an overview of determinants that influence
the potential acceptance of patients and their informal
caregivers regarding a patient-oriented digital decision-
making solution system independent of country or
healthcare system characteristics. Although we attempted
to include a well-balanced sample of participants, some
limitations apply. Due to a limited time frame for data
collection, we included those patients in the interviews
who expressed their willingness and availability. This led
to an imbalance in gender of the patients that does not
represent the healthcare reality.58 This discrepancy also
caused an unequal gender distribution among informal
caregivers. Furthermore, our patients were slightly
younger than the average HF population59 and the
majority of them had mild symptoms (NYHA I and II).
However, we expect that the desire for reassurance and
support increases with age and the severity of symptoms
and the disease. Also, there is a lack of racial, and limited
ethnic and educational diversity. It is therefore possible
that we have missed some specific needs. Although a wide
range of experiences were included, the interview study
relied on voluntary participation, making a sampling
bias possible.60 Finally, potential interviewer bias cannot
be completely excluded. However, all researchers used a
uniformed interview guide, were trained and supervised
by one experienced person and reported directly back to
the trainer (AP) after each interview, which determined a
high interview fidelity.
CONCLUSION
To our knowledge, this is the first study to report the
perspectives of patients and their informal caregivers
regarding potential facilitators and barriers regarding
the acceptance of an interactive decision-making system
for patients. Our findings demonstrate that patients with
HF and their informal caregivers see the potential of a
doctor-at-home to offer high quality of care in the future.
They expect the envisioned system to support their individual disease management regardless of time, location
or availability of healthcare providers and are willing to
incorporate it into their care processes. Given the familiarity and security with current face-
to-
face visits with
doctors, they are reluctant to lose this personal contact.
However, they can imagine a change, but highlight that
this may need time. In the face of the COVID-19 crisis,
the time to get used to the change might be accelerated.
To sum up, the in-depth understanding gained from the
perceptions and expectations of patients and caregivers
will help optimise the development of such new systems
and subsequently reduce the time to achieve the required
paradigm change.
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