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Abstract

Objective: To provide practical information regarding needs, preferences of content and format of an app to assist the self-
management in patients with multi-morbidity and heart failure (HF).

Methods: The three-phase study was conducted in Spain. Six integrative reviews, a qualitative methodology based on Van
Manen’s hermeneutic phenomenology through semi-structured interviews and user stories were used. Data collection con-
tinued until data saturation was reached. All data were transcribed verbatim and analysed using a framework approach.
Thematic analysis technique following the methods of Braun and Clarke was used for emerging themes.

Results: Integrative reviews conducted included practical recommendations to include in the content and format of the App and
helped create the interview guide. Interviews revealed 15 subthemes that captured the meaning of narratives offering contextual
insights into the development of the App. The main effective mechanisms of multicomponent interventions for patients with HF
must contain (a) components that increase the patient’s understanding of HF, (b) self-care, (c) self-efficacy and participation of the
family/informal caregiver, (4) psychosocial well-being and (5) professional support and use of technology. User stories revealed
that patients prioritized improvements in direct contact with health services in case of emergency (90%), nutritional information
(70%), type of exercises in order to improve their physical condition (75%) and information about food and drug interaction (60%).
The importance of motivation messages (60%) was highlighted by transversal way.

Conclusions: The three-phase process integrating theoretical basis, evidence from integrative reviews and research findings
from target users has been considered a guide for future app development.
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Introduction

Increased life expectancy, as well as socio-economic improve-
ments and biomedical innovations, has led to a demographic
ageing of the population. On the other hand, this implies a con-
siderable increase in chronic conditions, where the patient with
multi-morbidity emerges as the great epidemic of the 21st
century. Multi-morbidity results in poorer health outcomes
and leads to greater disability and poorer quality of life.'
Although there is a growing interest in patients with multi-
morbidity, from an evidence perspective, this population has
been excluded from most clinical trials and intervention
studies.

Among patients with multi-morbidity, heart failure (HF)
is a major health challenge. HF is becoming one of the dis-
eases with the highest incidence rate in the world.> In the
United States, it affects ~6 million Americans, with preva-
lence expected to increase by 46% and direct medical costs
to reach $53 billion by 2030,* and will increase as its preva-
lence increases.” Similar results have been reported in the
European context estimating that 30-40% of HF patients
have a history of HF hospitalization, which in turn is asso-
ciated with a worse prognosis and a high health burden.® In
Spain, HF is also a huge health challenge (it is estimated
that there are more than 1,300,000 people with HF) and
the mortality rate is very high; every year more than
17,000 people die from this disease, being the fourth
cause of death in this country,” with 50% dying within 5
years of diagnosis. In addition, HF is the first reason for
hospitalization in people over 65 years of age. Reducing
readmissions is a priority; it is estimated that 50% of read-
missions could be avoidable,® although the reality is that
continuity of care for these patients is minimal.

The main HF guidelines recognize the importance of
patient self-care for the control and management of the
disease. It is necessary for the patient to acquire healthy
lifestyle habits and adhere to treatment to improve their
quality of life.” To promote self-care and provide health
education, there are various methods, including mobile
health applications (mHealth)."® To date, mHealth
studies have been published in which behavioural inter-
ventions have led to an improvement in the management
of chronic diseases.''"'? They appear to be an effective
tool in the care of these patients'® and specifically in
patients with heart disease.'*

The incorporation of telehealth systems in the care of
these patients is highlighted by different scientific societies,
as revealed by the European Society of Cardiology'>'® and
the American Heart Association.'” They not only provide
improvements in disease management but also facilitate
social communication.'® Apps can also serve to improve
adherence through automatic alerts or notifications or
graphical progress tracking devices.'” However, they
appear challenging for elderly patients because of potential
digital health literacy barriers.*

To facilitate the use of these mobile applications and
thereby improve adherence and self-care, the design must
respond to the needs of users, offering quality and persona-
lized attention.?! However, few studies have taken into
account the patient perspective and their incorporation
into clinical practice in the development of these mHealth
tools.?* In addition, the proliferation of these apps has not
been accompanied by the growth of a good design method-
ology for it.*?

Background

Theoretical foundation provides guidance on the development
of behavioural mHealth intervention.”* According to the
theory of self-care in specific HF situations, the factors that
have the greatest impact are knowledge about the behaviours
to follow for self-management of care (84%), experience with
health professionals (84%), beliefs about their experience
(69%) and habits related to taking medication (72%).>>

Perceived control is a positive factor in improving self-care,
and a decrease in it is associated with poorer outcomes.
Interventions to reduce psychological distress combined
with self-management support could have a beneficial
impact on patients who decrease or persist in poor self-
management behavior.?® However, according to systematic-
ally conducted studies on self-care status in HF patients
through the Heart Failure Self-Care Index scale, despite the
high heterogeneity of the studies, the results indicated that self-
care practice is inadequate in all three dimensions of self-care
(that is, maintenance, management and trust).27

Conceptual framework

User-centred design is a well-established approach to
develop a mobile app. This design is strategically important
because of its insights on users and their context of use.”®
Advantages of user-centred design include the promotion
of autonomy, competence, positive emotional experience
and sense of relatedness for users.”’ User-centred design
focuses on the target audience through an iterative design
process that engages users in conceptualization, design
and development of an app.*® User involvement increases
appeal and user-friendliness.’! Target population can
select tailored information about their preferred form,
which is essential to maximize the acceptability and effect-
iveness of interventions.?’

Therefore, user stories used in development methodolo-
gies are an agile tool to establish user acceptance goals. A
user story describes a functionality that will be valuable
to a user or purchaser of a system or software. It is a semi-
structured description in natural language from the user’s
perspective of the functionality of the required software
system.>® Thus, user stories help stakeholders share an
understanding of the goals and intended functions of the
system.>***
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As highlighted by Schnall et al.,*® the Information
Systems Research (ISR) approach is potentially useful for
designing a mobile app that incorporates the design prefer-
ences of end-users. This process consists of three cycles:
relevance, rigour and design. In the first cycle, focus
groups are conducted with end-users to understand the
needs of the target population. In the rigor cycle, a review
is conducted to identify technology-based interventions to
meet these needs. In the ISR design cycle, usability evalu-
ation methods are used to iteratively develop and refine
mock-ups of a mobile health app.

Thus, the aim of this study was to provide practical infor-
mation regarding needs, preferences of content and format
of an app to assist the self-management in patients with
multi-morbidity and HF.

Data and method

Design

Following the ISR approach, we used a three-phase process
(Figure 1). Although initially the project was designed to
conduct focus groups of patients, due to the epidemio-
logical situation caused by COVID-19 and the limited
restrictions, the order of the phases was inverted and it
was decided to conduct semi-structured interviews.

In the first phase, integrative reviews were conducted in
order to identify intervention proposals to promote the
autonomy/self-management of the patient with multi-
morbidity and HF. Secondly, a qualitative methodology
based on Van Manen’s hermeneutic phenomenology™
through semi-structured interviews was used in order to
identify the needs from our target users. Finally, in the
third phase, a user-centred approach (their opinions and
experiences) was conducted though user stories. The

importance of this research design for the development of
a mHealth app focused on people with comorbidities has
been demonstrated.*®

The consolidated criteria for reporting qualitative research
(COREQ) was used to ensure the quality of the procedure
for creating a mHealth App aimed to people with multi-
morbidity®” (see Multimedia Appendix 1).

Setting and participants

The study was carried out within the framework of the project
‘Development and Effectiveness of a Mobile Health
Intervention in Improving Health Literacy and Self-
management of Patients With Multimorbidity and Heart
Failure: Protocol for a Randomized Controlled Trial’ (Trial
Registration: ClinicalTrials.gov NCT04725526), whose aims
are (a) to develop an app based on the needs of users and defi-
ciencies identified by professionals, which motivates behav-
iour change through gamification strategies, as per scientific
evidence and adapted to the users level of health literacy,
and (b) to test its effectiveness in terms of self-management
and improvement of personal autonomy to perform basic
activities of daily living, reduce hospital admissions,
promote therapeutic adherence and increase health literacy.*®

This study was conducted in four basic health areas and two
hospitals located in the province of Cadiz (Andalusia, Spain). A
non-probabilistic convenience sampling was carried out of
patients with multi-morbidity and HF and complex health
needs attended by the nurse case manager of the primary care
or hospital care centres, nurse or family doctor, specialized
care nurse, area specialist physician of the study area or
members of HF associations from the study area.

The diagnostic criteria for the sample were patients with
multi-morbidity and HF and complex health needs who
meet the following diagnostic criteria®®:

constitution: (i)
Food and nutrition;
(ii) Medication; (iii)
Rehabilitation and

beed Warming signs and
symtomps; (v) self-
managegment and
resources; (vi)
emotional
management

,2020
L(]anuary )

Physical Activity; (iv)

bibliographic review
= protocol. Integrative
reviews

(February to April, 2020)

Phase 1. Phase 2. Phase 3.
Phase 0 Integrative Qualitative User-Centered
Reviews Research Approach
rWork teams 1.1. Creation of the 2.1. Elaboration of semi-

structured interview
= guide
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November, 2020)

3.1. Creation of user
b=y stories template

(September 2020)

1.2. Analysis of contents
based on the evidence.
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Figure 1. Methodological design phases.
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e Be classified in clinical category A of chronic patholo-
gies for HF that, in a situation of clinical stability, has
been in grade I or II of the New York Heart
Association Classification (NYHAC),40 being able to
be simultaneously classified, or not, in other clinical cat-
egories for having another chronic disease(s) included in
these categories.

e Patients with at least one of the following complexity
criteria: extreme polypharmacy (>10 chronically pre-
scribed active ingredients), socio-familiar risk (Gijon
scale score >10 points*', pressure ulcers of stage II or
higher, malnutrition (body mass index <18.5 kg/m?),
nasogastric feeding (=3 months) and 2 or more hospital
admissions in the previous 12 months.

The inclusion criteria for the participants were (a) to be
patients attended by healthcare professionals of the basic
health areas participating in the study and (b) over 18
years of age. The following exclusion criteria were
applied: (a) patients with persistent cognitive impairment
(Pfeiffer with >5 errors** or Lobo Mini-Cognitive Test
score <23* or severe mental disorder (e.g. psychotic dis-
order), (b) patients who refuse to participate in the study
and (c) patients with digital health illiteracy.

Participants were recruited for this study by an email or
face-to-face. Case management nurses and physiotherapists
responsible for cardiac rehabilitation invited the patients
who met the inclusion criteria. Moreover, the presidents
of the HF associations were contacted (a total of 15 associa-
tions); they were key informants and who sent emails to
their members.

Those who expressed interest in the study contacted with
their health providers, or they simply agreed to participate
by returning the invitation message. First contact between
researchers and participants was made by e-mail,
face-to-face and, preferably, by telephone in order to
make an appointment for the interview. Potential partici-
pants were informed about the aim, the setup and data
privacy of the study. There were no financial incentives
to participate in the study. Finally, the sample comprised
20 participants, with no losses or voluntary resignations
during the process.

Data collection

Phase 1: bibliographic reviews. Six working groups were
created (corresponding to the main areas of action of the
patient with multi-morbidity and HF) in order to analyse
the scientific evidence between February and April 2020.
They had to identify original articles and/or systematic
reviews/meta-analyses that described intervention propo-
sals (in their area assigned topic) to promote the auton-
omy/self-management of the patient with multi-morbidity
and HF. For the elaboration of the contents, based on the
evidence, each group was provided with a working

document model to fill in (see Multimedia Appendix 2).
This document provided a search protocol to standardize
the methodology among the different researchers in which
the following fields were included: (a) databases consulted,
(b) descriptors used, (c) search strategy, (d) descriptions of
the interventions and their results in the selected articles and
(e) proposals for the presentation of content. Based on the
evidence collected, a draft of questions for each theme
was prepared for the interviews (phase 2).

Phases 2 and 3: semi-structured interviews and user stories.
Data collection was conducted from December 2020 to
March 2021. Semi-structured interviews were conducted
by five trained interviewers (nurses with a background in
qualitative interviewing and experience in dealing with
patients with multi-morbidity or HF). Although the major-
ity of members were women, no particular characteristic
of interviewers’ profiles was expected to lead to any form
of bias in the conduct and analysis of the qualitative inter-
views. There was a balance between those who worked in
clinical settings and those who worked at the university
and whose have been involved in the project mentioned
above and who is not. There was no prior relationship
between the interviewer and the interviewed person. A
brief introduction of the interviewers at the beginning was
necessary related to their name and surname and the institu-
tions and objectives involved in the study.

According to DeJonckheere and Vaughn,** a semi-
structured interview guide (see Multimedia Appendix 3)
with open-ended questions was conducted according to
the themes to be covered: (a) food and nutrition, (b) medi-
cation and treatment adherence and compliance, (c)
rehabilitation and physical activity, (d) warning signs and
symptoms, (e) self-management and resources and (f) emo-
tional management. The interview guide was jointly devel-
oped by the researchers from the work teams, who have
experience with research or are healthcare professionals
with experience in treating HF.

Finally, the interviews were conducted individually by
telephone or face-to-face communication (only for institu-
tionalized patients). In the first case, the interviewers
made telephone calls at the time that was most convenient
for them. In the second case, they were conducted in
nursing homes where the participants consulted were
staying. Participants were informed about the purpose of
the study, and an information sheet was given. This initial
contact was followed up by a telephone interview to estab-
lish their interest and consent to participate. Quantitative
socio-demographic data were also collected through
interviews.

In each section (theme), based on the user story
approach,®” participants were asked to fill the following
sentence: ‘As a user of the application and/or as a heart
failure patient I want/need to achieve/
solve the problem/need of ’. Finally, at the
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end of each interview, participants were asked if they
wanted to add more information in an open-ended way.
Given the age profile of the participants, the interviewers
put special emphasis on the repetition of information pro-
vided by the interviewees to (a) secure the information
received and (b) reaffirm the participant’s position.

All interviews were audio-recorded with the consent of
the interviewees, and no field notes were required during
the data collection process. Double-checking by the inter-
viewers was used to clarify any comments, so it was not
necessary to repeat interviews. Subsequently, the sound
recordings were transferred to verbatim and adapted for
analysis.

The average length of the interviews was 45.82 minutes.
Thematic saturation was achieved with the 20 interviews.

Data analysis

A descriptive statistical analysis was carried out using the
distribution of absolute frequencies and percentages of the
socio-demographic and health variables, as well as the
results of the semantic analysis.

Data were audio-recorded and transcribed verbatim. We
used thematic analysis following the methods of Braun and
Clarke.** The themes identified on a semantic level were
closely linked to the data using an inductive approach.
Each interview was coded according to person and inter-
view number (for instance, N2, nurse in interview number
2; P12, participant in interview number 12; and C4, infor-
mal caregiver in interview number 4). Three nurses and a
psychologist (all PhD) were separately responsible for the
manual analysis using office software. Each made a detailed
division of the content of the interviews to group them
according to the topics under study. The textual quotations
were accompanied by the identifier of the interviewer (e.g.
patient (P1) or informal caregiver (C1)). The themes identi-
fied on a semantic level were closely linked to the data
using an inductive approach. For the semantic analysis of
the content of the conversations, the software Sphinx 1Q3
v.8.2.2 was used.

Since the themes were already defined and there was no
derivation, there was significant internal consistency (100%
agreement) between the topics and the resulting data for
both major and minor themes. Participants had the oppor-
tunity to provide feedback on the extracted data.

Ethical considerations

The study was conducted in accordance with the
Declaration of Helsinki, and approval was obtained from
the Cadiz Research Ethics Committee (Trial Registration:
ClinicalTrials.gov NCT04725526; protocol date: 31 May
2019). Due to logistical difficulties related to the COVID
pandemic, acceptance of informed consent was done via a
telephone call.

Results

Sociodemographic characteristics

All interviews included persons with multi-morbidity and
HF; twice the patient was joined by their informal care-
giver. Most of the recruitment was carried out in outpatients
(n=18), whilst in the remaining cases, it was in the hospital
setting (n=2). Table 1 summarizes the main sociodemo-
graphic and health characteristics of those interviewed.
The main profile was male, with a mean age of 67.56 +
13.51 years, married and with secondary education.
Likewise, most were in grade I of the NYHAC at the
time of the interview (n=12). Arterial hypertension was
the most frequent cardiovascular risk factor in the patients
(n=38).

Phase 1: evidence integrative review. Multimedia Appendix
4 shows the evidence summary for each topic area. This
table of evidence has been prepared, distributing the con-
tents by work group, database, search strategy, inclusion
criteria, number of studies included, main themes and
recommendations proposed by each group.

Phase 2: semantic and thematic analysis. A semantic ana-
lysis of the participants’ responses, after excluding non-
relevant words, was conducted. Most of the most frequent
words were related to (a) health provider-patient communi-
cation, (b) the improvements in health that the app produces
through reliable information, (c) the need for the app to
promote daily interaction with the user and (d) its adapta-
tion to the user’s conditions.

After a thematic analysis, 15 subthemes related to the
domains of food and nutrition, medication and treatment,
rehabilitation and physical activity, signs and symptoms,
self-management and emotional management emerged.
These subthemes captured the meaning of narratives offer-
ing contextual insights into the development of the app.
Summaries of the key themes and subthemes are presented
in Table 2.

Next, a detailed description of the main subthemes
emerged is presented.

Theme 1: food and nutrition

Subtheme 1.1: useful information for feeding. According to
most patients, an app of these characteristics should offer
a list of recipes or ingredients, with the possibility of
being expanded. In the case of the first option, they
would like it to have weekly and maintain a healthy nutri-
tional balance, avoiding unnecessary repetitions in short
spaces of time. In the second case, they would like to
know what foods they should or should not eat:
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Table 1. Sociodemographic and health characteristics of interview

participants (n=20).

Participants

Patients

Patients with presence of informal caregiver

Sex
Male
Female
Age
40-59
60-79
80 or more
Not specified
Ethnicity
Hispanic
Marital status
Single
Married
Widowed
Educational level
No studies
Primary education
Secondary education
University degree
MSc
Disease evolution (years)

1-5

18 (90)

2 (10)

13 (65)

7 (35)

4 (20)
11 (55)
3 (15)

2 (10)

20 (100)

2 (10)
14 (70)

4 (20)

4 (20)
4 (20)
8 (40)
3 (15)

1(5)

7 (35)
5 (25)

2 (10)

(continued)

Table 1. Continued.

16-20 3 (15)
Not specified 3 (15)

Cardiovascular risk factors

None 3 (15)
Obesity 5 (25)
Dyslipidaemia 5 (25)
Diabetes mellitus type Il 6 (30)
Hypertension 8 (40)
Smoking 5 (25)
NYHA classification
| 12 (60)
[ 5 (25)
i 3 (15)

NYHA: New York Heart Association Classification.

It would be a quite favorable option, so that everyone could
make their own list, so that everyone, starting from a base
list, could make their own list and create their own food
dishes, which they would like to eat every day, both at
lunch and dinner. [P5]

That the recipes are of seasonal foods and that you can buy
them anywhere, without rare ingredients. Knowing what
foods, I should not eat and how to cook healthy. [P18]

As for the presentation of nutritional information, they
preferred that it be provided in image format using picto-
grams, especially for the ingredients. Only those who do
not use cell phones frequently indicated that they would
like the information on paper:

Everything can be done perfectly. What is the iconography
of the vegetables themselves, of the meals themselves that
can be made and from there you go configuring with your
finger and you go putting it in your package, in your bag,
whatever it is called. [P5]

The best thing would be the picture, the ingredients and
how you can cook it or how you can prepare it. [P8]
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Table 2. Key themes and subthemes.

1. Food and nutrition

2. Medication and treatment
adherence and compliance

3.Rehabilitation and physical
activity

4. Warning signs and
symptoms

5. Self-management and
resources

6. Emotional management

1.1. Useful information for feeding

1.2. Diet monitoring and weight control

2.1. Drug-food interaction

2.2 Information on drug treatment

2.3 Preventing medication forgetfulness

2.4 Drug replenishment

3.1. Types of exercise

3.2. Monitoring of physical activity

3.3 Suggestions and motivation for
physical activity

4.1. Detection and action

4.2. Usefulness of a mHealth app in these
circumstances

5.1. Knowledge about health resources
close to the user

5.2. Informal caregiver involvement

6.1. Personal motivational strategies and
family support resources for treatment

compliance

6.2. mHealth strategies for emotional
management

19 (95)

18 (90)

15 (75)

7 (35)

4 (20)

3 (15)

18 (90)

6 (30)

18 (90)

16 (80)

11 (55)

13 (65)

11 (55)

19 (95)

7 (35)

Recipes (n=11; 55%).
List of permitted and non-recommended
foods (n=10; 50%).
Presentation of nutritional information using
images (n=12; 60%).

Monitoring and planning of the diet by a
professional (n=19; 45%).
Weight control by a professional (n=9; 45%).
Control weight and diet independently with
the app (n=8; 40%).

Drug-food interaction list (n=9; 45%).

Incorporation and registration of prescribed
treatment (n=4; 20%).

Use of alarms for medication administration (n =
4; 20%).

End of stock reminder (n=3; 15%).
Registration of the expiration date (n = 1; 5%).

Exercises table with images and videos (n=18;
90%).

Monitor heart rate (n=5; 25%).

Alarm/reminder (n=11; 55%).
Monitoring (n = 10; 50%).

Information to detect signs and symptoms (n =6;
30%).
Record of symptoms (n=6; 30%).

List of symptoms (n=5; 25%).
Direct contact with health services (n=6;
30%).

Resource locator map: (n=8; 40%).

A shared session with patient data: (n =6; 30%).

Social support, home visits or telephone
assistance (n=15; 25%).
Assistance by a psychologist (n=4; 20%).

Entertainment (n=4; 20%).
Chat (n=4; 20%).
A device that evaluates the mood and,
depending on the result, recommendations (n
=3; 15%).
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Most of the participants emphasize that a list of allowed
and not recommended foods is included:

Well, the necessary information at all times is to know what
I can and cannot eat... [P5]

A detailed list. [P13]

Another functionality commented on was the implemen-
tation of a barcode and QR reader or for nutritional label-
ling. With this, the aim is to have more information and
understanding of a food product, especially in cases
where they are incompatible with respect to their diseases:

The App in this would be great for me. Because if it reads
barcodes or QR codes, depending on what it brings, and
tells you the negative part it has, because it is a part that
matters to me, and the positive part, the good part for
your diet, proteins and vitamins and so on, then that appli-
cation would be great. [P7]

The convenient thing is that we have information about the
products. [P20]

Subtheme 1.2: diet monitoring and weight control. In general,
the patients considered a dietary follow-up to be appropri-
ate, although opinions were more varied in this regard,
with some preferring to carry out the follow-up on their
own. Other participants would like a follow-up by a profes-
sional trained in the field. As for its implementation in an
app, they were more in favour of having it track their
weight:

That could be done with an App that you go weighing your-
self every week and you go seeing your weight and you can
manage yourself and say uhh... I'm gaining weight so I
have to tighten a little bit more. [P6]

Well either in the nurse’s office or through the application.
[P19]

However, this opinion would be softened if the applica-
tion had an interactive help system or remote assistance that
would allow it to respond adequately to the questions posed
by users. It depends on the technological skills of each
person:

I think that the application would have to be a little bit like
Siri, wouldn’t it, that the patient would directly ask the
question and that it would have a block of questions that
would generate an auto-response, which for example, in
elderly people like them, they don’t know how to handle
themselves with technology, many times it is better to
have an auto-response, like a kind of Siri, which would

be very good because they like that, it would be more
dynamic. [C4]

I think that technology ... of course, it depends on the type
of person. Because younger people who are more into the
world of technology, everything that is technological can
be taken, but for older people who are not very much into
technology, it might be more difficult. That’s why it’s
better in person, even if it’s by telephone. Or virtual, by
video call. [P7]

Theme 2: medication and treatment adherence and
compliance

Subtheme 2.1: drug-food interactions. In relation to the pre-
vious topic, it was found that almost half of the participants
were unaware of the existence of drug—food interactions. In
this regard, several patients expressed the need for a table of
suitable and unsuitable foods with respect to pharmaco-
logical treatment or a list of interactions:

I think that, with a table, right? In which it specifies which
foods are suitable and which foods are not suitable, right?
[P4]

It would be ideal if I could see the medications with the con-
traindications and the foods that can affect me. [P17]

Providing me with a list of the medications I take and what I
shouldn’t eat so that I don’t feel sick. [P18]

Alternatively, they suggested that the app should have a
notification system that would detect incompatibilities
between their treatment and the foods recorded in the
food section. The possibility of automatic removal of
foods from the list after including drug treatment was also
noted:

If any patient has medication entered in that application,
and it is incompatible the food with the medication itself
should automatically pop up a warning. [P5]

I think that, if one thing were linked to the other, I think that
would be the best thing, when you look for food to eat it
would be related to the medication. I don’t know how it
could be linked, if in a way that when you go to look for
a food, it would tell you to be careful, you are taking this
and you cannot eat it. [P6]

Subtheme 2.2: information on drug treatment. Almost all the
persons interviewed were aware of the effects caused by the
drugs included in their treatment. This information was pro-
vided verbally by their cardiologist and, eventually, by their
nurse:
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I have been lucky enough to have cardiologists and nurses
who are a little bit special and they have taught me how to
treat myself and how to take the medications. [P6]

Well Paco [the cardiologist] told me to take this, this and
this ... this has to be in the morning and that at night. [P§]

The doctor at the time. He told me verbally, let’s say. [P19]

In case they do not know such information, they usually
look for information online or ask the pharmacist. They also
write it down on a piece of paper and, failing that, on a
mobile note-taking application, since most patients are the
ones who control their medication:

Yes, when he gave me that I looked up online what each
one was. I prepare them myself. [P8]

Yesterday he brought me the medicine, and he brought me
one that I didn’t know, and I say what is this for? And he
had to call the pharmacist and tell him no, this is your
wife’s cholesterol, and of course, they had changed it for
me. [P12]

I don’t know. I take 19 pills and I don’t know what they’re
for. ... Diabetes, cholesterol ...I don’t know what. I don’t
know how much; I don’t know what for ... I don’t know the
name of the boxes. You have to write them down on a piece
of paper. [P13]

Subtheme 2.3: preventing medication forgetfulness. In
general, there was good adherence to treatment in the
patients interviewed, although almost half of the partici-
pants confessed that they forgot to administer medications
on some occasion. The factors were related to overconfi-
dence, polymedication, errors with medications with
similar appearance or problems with alarms:

That is to say, the issue of forgetfulness at the beginning
you take it very rigorously, but later on you become more
confident, and confidence, and confidence can kill you! [P5]

Either I missed the alarm or I removed it and then I forgot
about it. [...] What do I do so that it doesn’t happen to me?
[P7]

Likewise, the occurrence of unforeseen events at the
time of administration was one of the most frequently men-
tioned reasons. The error procedure followed the following
dynamics: (a) the alarm for medication administration
sounds, (b) the user turns off the alarm and proceeds to
take the medication, (c) an unexpected event occurs
before administration and (d) the user forgets to take
medication:

Because I finish eating and get up and start to pick up and
when [ realize it, I forget to take it. [P6]

Being at work there are times when I’ve forgotten to take
my pill, a couple of times that’s been, mostly going into
the afternoon shift. [P19]

Among the suggestions proposed by the participants, the
use of alarms and repetitions to remember the administration
of medication, as well as counting the pills whilst reviewing
the information provided by the App, should be highlighted:

I make the alarm repeat; it repeats within 5 minutes so that [
don’t forget. [P7]

Subtheme 2.4: drug replenishment. Some patients commen-
ted that non-compliance with treatment was due to forget-
fulness regarding the purchase of medications. Through
the responses, a lack of foresight in refills was identified.
The importance of having a functionality that indicates on
what date the contents of the medicine containers will be
used up is also highlighted:

Well another thing, that if maybe ... this I see it more silly
than telling you to know how much I have and when I'm
going to run out. Or somehow, how do I know ...the
other night I was going to take gabapentin and I went to
take it and I didn’t have any and I didn’t take it at night
and I didn’t take it in the morning either and it is a medicine
that is important for the heart. Of course, it would be useful
to know how much medication you are going to take per
day and when the day will come when you are going to
run out so that you can prevent it and buy it and go to the
pharmacy and take it a day or a couple of days before. [P6]

Well, in my case, what I do have to be very careful about is
that I never forget to refill my medications. Because of
course, if I'm travelling or here, but when I'm going to
prepare the pills, I go to the pharmacy and I take out the
necessary medicines, so that when I go to refill the pill
box I don’t forget. [P7]

Theme 3: rehabilitation and physical activity

Subtheme 3.1: types of exercise. Practically, all the partici-
pants were interested in the existence of exercise tables,
especially weekly and, to a certain extent, monthly or quar-
terly. They emphasized the importance of varying the types
of exercises to prevent the lack of motivation. They pre-
ferred their presentation on paper by means of images,
although in the case of a mobile application, they would
like to use didactic videos:

Because doing continuous exercise during the period of 1
year is boring as hell. I tell you this because for the first 5
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years I went to the gym and every 3 months or 2, 2 and a
half months or so they changed the exercises. Because of
course it was so boring that there came a time when you
knew it by heart. [P5]

Even if in the application they also record videos and help
you to do those exercises and you do it at home ... or draw-
ings of course where they tell you what kind of exercise you
have to do, not to make the effort you know. [P§]

In terms of their preferences, most usually opt for
walking due to the limitations in activities of daily living
due to their comorbidities. Some participants, mainly
those with fewer limitations and/or greater motivation,
commented on their preferences for performing strength
and stretching exercises indoors:

The main one and the most comfortable for me and, well I
don’t know if it will be the healthiest, but the most relaxing,
yes, walking. Walking every day. At least one hour, quietly
if you have to stop a little bit, because of course, it will
depend on how each person is, but walking, getting some
air and seeing that it is much more relaxing. [P7]

Well, every day, walk, walk, walk and the more the better.
[P10]

And here at home maybe I do two or three exercises lifting
my legs, my arms, things like that when I do it here at home.
[P12]

Subtheme 3.2: monitoring of physical activity. Given that
many participants reported walking as a form of exercise,
the use of the pedometer on the mobile phone is crucial
for monitoring. In general, especially with regard to HF,
they commented on the need for heart rate and respiratory
rate monitoring and, to a lesser extent, oxygen saturation
and electrocardiogram. To this end, it is important for the
application to have Bluetooth connectivity with smart
watches:

It would be best if, within the App, it had a device that could
connect to a watch and take your heart rate. [C4]

I walk as long as necessary. I have a pedometer that tells me
the steps and kilometers so I control the walking. [P9]

In addition, they valued positively that there were didac-
tic videos on breathing control, with follow-up, if possible,
by a personal fitness trainer. For them, this characteristic is
of vital importance during physical activity:

The truth is that it helps a lot when you are exercising
because if you don’t suffocate, your heart rate goes up

and when you control your breathing the exercise
becomes much more bearable, easier. [P6]

Through explanatory videos, follow-up and online classes
by the Physiotherapist. [P17]

Subtheme 3.3: suggestions and motivation for physical
activity. The use of inactivity alarms with exercise sugges-
tions and physical activity tracking was the strategy most
commented on by participants:

Have the App alert me and tell me to look and move. I go
down to my patio and walk around two or 3 times and come
back up. [P8]

By an alarm every so often, reminding me to get up from the
couch. [P18]

Other functionalities commented on to promote physical
activity were the provision of information about its benefits
and recommendations and a system of goals or achieve-
ments. Some participants suggested the possibility of con-
necting with people in similar situations to get together
and engage in group physical activity:

With rewards, saying well look, if you do that, well you
have such a thing, you have a reward. [P4]

‘When we go for a walk on Tuesdays and Thursdays, we do
what we call the million steps, and that is that we meet a few
people from a place and we do a route and we walk a few of
them. What happens is that when you go walking with more
people chatting and so on, you get more distracted and it is
more bearable and you don’t make excuses. [P6]

Informing us well of the benefits we are going to get. [P18]

Theme 4: warning signs and symptoms

Subtheme 4.1: detection and action. Half of the people inter-
viewed were concerned about dyspnoea, as well as the
fatigue derived from this symptom. They also considered
precordial pain as another of the most worrying symptoms:

Now I noticed that I was getting bad because I was choking
a lot when I got up, when I moved ... when I moved, I was
just choking and there I said I have to go to the doctor. [P4]

If I get a little pain in my arm, the only thing I do is stop,
then I notice that my heart goes faster, and I stop and
wait for it to go away and then I continue. [P10]

Some patients went directly to the emergency depart-
ment, although most reported knowing how to act when
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these signs and symptoms appear, as well as going to the
emergency department when, after trying, they are unable
to control it. In general, patients reported preferring to try
to control their symptoms rather than constantly going to
health centres. In many cases, they have rescue medication
for certain symptoms and know how to use it correctly. If,
after trying on their own or with this rescue medication, the
symptoms persist and they are unable to control them, they
seek medical help (they generally go to hospital emergency
departments):

Put a little pill under my tongue. [...] If I don’t get over it, |
put another one on and if I don’t get over it, I call 112. [P5]

Normally I have waited for it to go away and other times I
have to go to the emergency room. [P19]

Subtheme 4.2: usefulness of a mHealth app in emergency
circumstances. It was repeated on several occasions that a
list of alarm signs and symptoms that are explained and
what to do in case they appear would be useful. However,
some participants emphasized that in the event of present-
ing any worrying symptom, they would not look at this
list, so they commented on the possibility of having
access to a telephone line that could put them in contact
either with their primary healthcare centre or with an emer-
gency professional (or even be able to call the emergency
services from this menu), either for the patient or their infor-
mal caregiver to communicate:

I go to the application and in the application, it comes to me
describing that this type of symptom can happen with heart
disease, then it is an alarm sign, then I already say, well this
can be that. [P4]

If you put that in the App, the ambulance to you would
show up in a minute, that would be a miracle or it would
be connected to a hospital center. I'm talking about this
...I wish, but I know this is ... (complicated) connected
to a health center, to a hospital or some patient going in
an emergency so that when you get there, they have every-
thing ready. [P8]

The possibility that, in case of using a smart device con-
nected to the application, it could show an alert in case of
detecting any anomaly in the figures of any vital constant
was mentioned. Likewise, on some occasions, the idea
was expressed that, in the event of requiring attention by
the emergency services, they could also access the data col-
lected in the app (medication and vital signs, among others)
to find out more information about the patient:

If we have a device that emits information to the applica-
tion and this device catches you that the values and

constants of your body are different from what you
should really have. [...] Well, then, obviously, an alarm
should go off in the application, why? to pick up that
there is a defect and that there is a problem that can
arise at any time. [P5]

At the very least, to be able to give the doctor all the infor-
mation that you’ve collected. [P7]

Theme 5: self-management and resources

Subtheme 5.1: knowledge about health resources close to the
user. Throughout most of the interviews, the participants
were unaware of the health resources around them or only
mentioned the hospital or their health centre. They were
receptive to the idea of being able to access a map
showing the available social and healthcare resources,
where they could also access information and contact
details. One patient commented that it would be a good
idea to locate on a map which facilities have an automated
external defibrillator (AED). The need for the application to
geolocate the user, in case of an emergency, was also men-
tioned. In other cases, it was mentioned to implement a
videoconferencing system, new resources and communica-
tion from the app with the communication service with the
health system:

The main thing is to have 1 or 2 contacts in terms of the
caregiver or guardianship, to which it is subject or either
through the 112 health authorities, and of course always
have a direct contact with this type of associations that
are dedicated to the care of people, in this case, so that
the whole year know how to direct you, your new life,
where you have to route it. [P5]

One thing I would like to know is where there are resusci-
tators, where is the place, for that recognition of all of us
who are cardiac patients. [P9]

Subtheme 5.2: informal caregiver involvement. All partici-
pants wanted their informal caregivers to be able to
access the app. In this regard, there was some consensus
on access to the patient’s records, especially on the evo-
lution of vital signs and symptoms. On the other hand,
they suggested the need for a separate section for the
informal caregiver in the App with information on how
to act in different situations:

Super important. Otherwise, who else. [...] Well, it can help
because, first, the App should take the patient’s data with
the heart disease with the disease he suffers from, and a
record of his history so that the caregiver can see a bit of
the patient’s profile. [C4]
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Providing the necessary information about care, nutrition,
medication and how to act in case of a worsening. [P17]

Theme 6: emotional management

Subtheme 6.1: personal motivational strategies and family
support resources for treatment compliance. This was one
of the aspects where there was the greatest diversity of opi-
nions, as some are self-motivated and others need family
support to stay motivated:

I always go to the people closest to me, which is my wife
and daughters. I don’t go to, or phone my doctor or cardi-
ologist or nurse. No, it is the family that has the power
together with you to help you stay within the established
limits. [P5]

Nobody. I put up with it. ... But since no one paid attention
to me, I didn’t go to anyone. [P13]

Some participants expressed their desire and need to be
motivated by third parties, especially with community
activities carried out in associations or groups of sick
people. However, they expressed their sadness about the
decrease in activities given the pandemic situation:

We have people from the association, what do we say:
thank God we found the association and I have a totally dif-
ferent life. [P6]

And in the association, it is always good to see people who
are in the same situation as you, because it always gives you
comfort. [P7]

Well yes, I usually go to everything organized by the
Clover of Hearts association, although right now nothing
is being done with the pandemic, but these years there
was a talk, anyway, to try to motivate us and the recognition
of the symptoms and the rest. [P9]

Subtheme 6.2: mHealth strategies for emotional management.
Almost all the interviewees expressed the need to be lis-
tened to, either by their family or by a health professional.
In the latter case, the need for a psychologist emerged. On
the other hand, it was suggested that the app could have a
telephone to communicate with someone or to form group
sessions or support groups:

Well, mentally the psychologist is the most favorable,
right? It’s the right thing to do. But the fact that someone
listens to, well, the psychologist. [...] Or at least that
there was a phone number where the person could call
and talk to someone, even if he/she is not a psychologist.
(P7]

In general, a lot of importance is given to everything
related to leisure activities and hobbies. Other strategies
for implementation in an app would be mood assessment
and videos on relaxation techniques. Information on con-
trolling negative thoughts is also relevant to them:

So, now, through the App how can we carry those feelings.
The watch I wear measures my stress, and the fact of relax-
ing, of doing or not doing, the App can check your mood.
[...] I knew how to control myself with the experience
and both the relaxation techniques and all the psychology
sessions they gave me at the health center, and thanks to
that I learned to control myself because, at the end of the
day, nobody is going to do anything for you, you have to
do it by yourself. [P5]

Well, that would be a very good point because relaxation
really helps a lot. We also practice relaxation at the associ-
ation. [P6]

Phase 3: user story

In each section (theme), based on the user story approach,
participants were asked to fill the following sentence: ‘As
a user of the application and/or as a heart failure patient I
want/need to achieve/solve the
problem/need of ”. Users were asked a total
of six times for each interview and participant. As a trans-
versal element, in a large part of the user stories (n=12;
60%), the need to receive motivational messages appears
(on the various topics). Table 3 details the opinions of
users who completed the user story for each section.

Discussion

Principal results

The aim of this study was to provide practical information
regarding needs, preferences of content and format of an
app to assist the self-management in patients with multi-
morbidity and HF. This study uses an innovative perspec-
tive including a theory-informed and evidence-driven
approach and user involvement, in developing a mobile
app for a healthy lifestyle program in patients with multi-
morbidity and HF.

We can consider that the main effective mechanisms of
multicomponent interventions for patients with HF identi-
fied in our study must contain (a) components that increase
the patient’s understanding of HF, (b) self-care, (c) self-
efficacy, (d) participation of the family/informal caregiver,
(e) psychosocial well-being and (f) professional support
and use of technology, which are in line with those previ-
ously identified by Clark et al.*®

The use of a qualitative approach to elicit the user’s
views during intervention development is considered a
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Table 3. Most frequent user stories, divided by subtheme.

4.2 Direct contact with health services in case of emergency. Emergency phone 18 (90)
3.1 Information: general information about benefits, exercise tables (with pictures and videos),etc. 15 (75)
1.1 Nutritional information 14 (70)
2.1 Tables and notifications on drug-food incompatibilities 12 (60)
3.3 Physical activity: motivation and inactivity alarms 11 (55)
5.1 Inclusion of a map with the location of health resources and AED localization 11 (55)
2.3 Addition of alarms and recording for correct administration of medicines 9 (45)
4.1 Alerts to alarm symptoms and what to do in case of warning signs 9 (45)
6.1 Encourage contact with associations and between users with similar pathologies 8 (40)
4.1 Inclusion of list of signs and symptoms 6 (30)
5.2 Shared session between user and informal caregiver, where the informal caregiver can access the user’s data 6 (30)
6.2 Inclusion of relaxation techniques, coping strategies and control of negative thoughts 7 (35)
1.2 Weight and calorie control 5 (25)
2.2 Incorporation pharmacological treatment 4 (20)
2.4 Medication stock reminders and notation of expiry dates 3 (15)
3.2 Breathing rate monitoring 2 (10)

AED: automated external defibrillator.

good practice.*’ This user-centred design is tailor-made to
the end-user perspectives because it can ensure that the
app is desirable and suitable for end-users® by selecting
preferable content, technology platform, user interface,
interactivity and functionality. The triangulation of the
information is important in qualitative analysis. Therefore,
this study illustrates how intervention development may
be enriched with theoretical basis, systematic reviews and
thematic analysis technique of the interviews.

Of the total of 6 thematic areas proposed in the script of
the interviews, a total of 15 subthemes emerged oriented to
the design and development of the contents of the app.
Taking into account the user stories approach, our results
indicate that participants want an informal interface with
an app that provides a highly individualized experience
to facilitate participation in healthy levels of physical
activity, nutrition, medication adherence, control of
warning signs and symptoms and help to control the emo-
tional state and an app that is easy to use and provides
you with feedback on your current status through

simple check-ins. Finally, it is very important to
connect with health professionals and with other people
in the same situation. This can be achieved by an app
that provides real-time feedback and personalized
content sensitive to the users or allows care coordination
between health personnel and the user.

Patients prioritized improvements in direct contact with
health services in case of emergency (90%), nutritional
information (70%), type of exercises in order to improve
their physical condition (75%) and food and medical inter-
action information (60%). The importance of motivation in
several issues is also confirmed by the high number of
respondents regarding alerts, motivational pop ups and
alerts to avoid forgetfulness (60%). Similarly, according
with the study by Pianese et al.,*® which used a mixed
approach to evaluate the perception of needs in outpatients
with acute HF, the areas of needs identified were knowledge
of social resources and available health information (40%),
information on disease and lifestyle habits (20%), clear
identification and/or contact with the care manager (30%)
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and identification of warning signs and symptoms and wor-
sening of symptoms (25%).

In our results, 30% of the interviewees considered it
positive to be able to share the application with their main
informal caregiver. These results coincide with those
obtained by Buck et al.* on the effectiveness of multiple
interventions in patients with HF self-care.

Although anxiety and depression are very frequent con-
sequences in patients with HF and despite the fact that,
among the main aspects to consider in the emotional area,
patients indicated the need for relaxation techniques and
coping strategies in 35%, few studies have evaluated the
effectiveness of specific psychological interventions to
reduce these undesirable psychological effects in this
group of patients.’® HF patients appear to be underrepre-
sented in this area of research. In a recent study,”’ which
included a large sample of patients with HF and a percent-
age to be considered who suffered from moderate depres-
sion, it was concluded that telemedical care improved
depressive symptoms and had a positive influence on
quality of life in patients with HF and moderate depression.

There were little to no controversies in the respondents’
statements and their user stories, except for the importance
of the motivational messages. On the other hand, the users’
statements have been supported by the scientific evidence
where the gamification strategies play an important role in
this type of interventions. Thus, in line with the literature,
the patient diary is presented as an alternative to incorporate
into mHealth tools to alleviate some of the needs considered
in the qualitative analysis (e.g. forgetfulness, monitoring,
follow-up and interactions). Through this system, patients
will be able to record their constants, their daily evaluations
and main signs and symptoms through the application to
assist their self-management. In addition, this is of interest
for the clinical follow-up of the HF patients.

Limitations

Focus groups were not possible due to mobility restric-
tions and the risks involved in a face-to-face methodology
with vulnerable groups during the COVID-19 pandemic.
Most of the interviews were conducted by telephone,
which meant that it was not possible to analyse all the
components of the non-verbal communication. However,
the audio recordings made it possible to provide informa-
tion on the paralinguistic elements of the voice, and when
it was necessary, the emotions aroused were asked by the
interviewers.

The information obtained was essential to understand the
needs of patients for the development of an app. Indeed,
there are authors that consider virtual interviews like a
strength because they can increase access to participation
among those who may be limited by transportation or logis-
tical barriers.>® Finally, although the three cycles of the ISR
approach have not followed the same order in this study

(because of the COVID-19 pandemic), the preliminary
results of the integrative reviews support the flow carried
out, helping to the structure of the interview guide and
facilitating the data collection.

Strengths

The research team of this project is characterized by its
multidisciplinary nature (psychologists, nurses, area specia-
lists, computer engineers, physiotherapists and graduates in
physical activity and sport sciences). The participation of
members with clinical and academic experience and the
Health Literacy Spanish Network favoured the necessary
synergy and feedback between theory and practice, which
ensures the application of the knowledge generated in
research to the reality of healthcare, promoting the sustain-
ability of the scientific—technical progress achieved.
Undoubtedly, one of the strengths of this project is the par-
ticipation of potential users in the design of the mobile
application.

In comparison to classical software development methods
(e.g. waterfall model (Royce, 1970)* and V-model
(Weilkiens et al., 2016)),>* apps have the advantage that the
necessary (evidence-based) knowledge and expertise for inte-
gration into clinical processes is gathered in cooperation with
stakeholders before the software is developed.

The triangulation of the information is important in
qualitative analysis. So that, this study illustrates how inter-
vention development may be enriched with theoretical
basis, systematic reviews and thematic analysis technique
of the interviews.

Conclusion

This study underpinned that evidence and qualitative
research are beneficial steps prior to designing apps. Our
study identified important opportunities for future research
to better understand the preferences of patients in the man-
agement of HF and addressed a gap identified in the litera-
ture in which interventions for patients with comorbidities
are frequently excluded. The user stories enabled us to iden-
tify a range of patient-relevant attributes for potential inclu-
sion in specific apps.

The results of this study have been the basis for the
development of the mICardiApp application, which is cur-
rently in the pilot phase.

The first version underwent a preliminary evaluation by
the research team to establish that the contents were valid
and to improve the final version. A mock-up of the app
was made to create a first draft of the interface and its navi-
gation, whose content was validated by experts (profes-
sionals and patients).”>

The final version of mICardiApp is structured with a first
screen leading to a registration form. After that, the app
shows profile and emergency buttons and nine main
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sections: cardiac rehabilitation and physical activity, nutri-
tion, medication, emotional support, signs and symptoms,
resources, learn and have fun, goals and alerts.

mlCardiApp appears as proposal for health literacy for
patients with multi-morbidity and HF considering their
basic dimensions®®: at a functional level, it gives a
gaming strategy to improve the knowledge and self-
management of the disease; at an interactive level, it incor-
porates the possibility of preparing questions for the next
health appointment, contacting with other people with
their condition and specific organizations and/or patients’
schools; and at a critical level, it encourages an aware
health-related, decision-making process. Regarding self-
care, mICardiApp integrates a self-check-in and monitoring
of alarm signs and symptoms, reminders for taking medicine
and starting physical activity, stocking of drugs, specific
recommendations on diet, physical activity and cardiac
rehabilitation, monitoring of fluid, body weight and recom-
mended heart rate for physical activity according to func-
tional capacity as well as emotional management and
promoting positive thinking.

However, there are contents that could not be incorpo-
rated into the application due to the high technical require-
ments and, consequently, were discarded due to their cost/
benefit ratio (for example, SIRI or barcode reader for med-
icines). It should be remembered that these requests arose
from isolated users and were not a general requirement.
On the contrary, it was possible to incorporate the most
requested content.

Let us not forget that this application is a complement for
the self-care of these patients; it should never replace the
care provided by healthcare professionals.
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