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Abstract 

Background The use of mobile health apps for remote monitoring has considerable potential for patient care. How‑
ever, more research is needed to gather patients’ experience with their use. This study evaluates heart failure patients’ 
experience of the effects of remote monitoring on the management of heart failure (HF) using a smartphone app, 
the challenges faced in such use, and patients’ suggestions for improving the efficacy of this device.

Method A qualitative study was conducted with all patients who had used the TakeCare™ app for at least three 
months during the exploratory phase of the Continuum project. Patients were recruited before COVID‑19 began, 
and they used the app during this period. The app allows patients to submit their daily vital signs and answer ques‑
tions about their symptoms to help the clinical professionals adjust their treatment plan as needed. Individual 
interviews were conducted by telephone or videoconference using a semi‑structured individual interview guide. All 
interviews were recorded, transcribed and analyzed using the thematic analysis method.

Results Of the 29 patients invited, 5 had since died, 10 did not respond, two gave positive feedback on the app 
but declined the interview, and 12 patients agreed to participate in an individual interview. The participants all liked 
the app’s ease of use. They particularly praised the contribution it made to monitoring their disease, both by them‑
selves and by clinicians. The app also allowed them to stay connected to their clinical team and have better access 
to healthcare professionals. Patients suggested, as an improvement, that the feedback and communication features 
should be personalized to make them more individualized and interactive.

Conclusion The TakeCare™ smartphone app was well received by patients with heart failure. Its use could facilitate 
better remote monitoring of heart conditions in the home as well as improve access to clinical teams.
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Introduction
Heart failure (HF) is a frequent, serious and complex dis-
ease [1–3]. HF is a leading cause of mortality and morbid-
ity in elderly people and the first cause of hospitalization 
among people aged 65 and over in Canada [4, 5]. One 
in five patients is readmitted to hospital within 30  days 
of discharge due to either multiple decompensations or 
associated severe comorbidities [6, 7]. However, nearly 
40% of these hospital readmissions could be avoided by 
implementing an appropriate clinical management pro-
gram [7, 8]. Despite therapeutic advances and Canadian 
guidelines for the management of HF [9], early readmis-
sion (< 30  days after hospital discharge) of HF patients 
remains a challenge for healthcare systems in Canada, 
particularly in Quebec, where patients are treated in 
public healthcare facilities [10, 11]. Given the resources 
provided by the current healthcare system, it is difficult 
to provide all patients suffering from HF with personal-
ized follow-up in a specialized setting after discharge. To 
remedy this situation, it has been proposed that health-
care teams and patients be provided with new tools that 
would enhance remote patient monitoring [12–14].

For the past few decades, as a result of improved infor-
mation and communication technologies (ICT) used 
in healthcare, remote monitoring has enabled patients 
to provide information to their healthcare professionals 
for improved accessibility and continuity of HF manage-
ment. These new technologies include smartphones and 
their apps. Several studies have shown gains from remote 
monitoring through the use of a mobile app by reducing 
the hospital readmission rate [15, 16], improving patient 
self-management [17–21], and ensuring health-related 
quality of life [19]. However, qualitative studies have 
shown that there are still several difficulties to be over-
come in terms of the adoption of mobile phone apps and 
patient adherence to this type of intervention [17, 19, 22, 
23]. The main obstacles impeding the adoption of these 
devices are poor integration of the technology into the 
patient’s daily life and technological difficulties experi-
enced during use [24–27]. Also, studies need to be car-
ried out to assess the patient experience with remote 
monitoring apps. They would make it possible to better 
understand how patients interact with this innovative 
method of follow-up given their circumstances, daily life, 
level of knowledge, expectations and objectives. Across 
all types of healthcare, patients should ideally be playing 
an active role in the management of their illness and as 
active as possible a role in the continuous management of 
their health conditions [23, 28–30].

In a context characterized by limited clinical resources 
and technology development in Quebec, in 2019, the 
Quebec University of Montreal Hospital Center (CHUM) 
implemented the Continuum project, intended to 

optimize the quality and continuity of follow-up for HF 
patients in an effort to reduce hospital readmissions [31]. 
To carry out this project, an exploratory study was con-
ducted, consisting of two phases. The first phase involved 
exploring the feasibility of the Continuum web platform 
in a pilot study, using the TakeCare™ mobile app for 
remote monitoring of HF patients in the home. A quali-
tative study designed to analyze the patients’ perceptions 
was embedded in this phase. Patients were therefore 
recruited from December 2019 to February 2020, before 
the start of the COVID-19 pandemic, and they used the 
app during the first months of the pandemic when reg-
ular in-person visits were limited as much as possible 
under national guidelines [32]. The second phase con-
sisted of a randomized controlled study [33]. The Take-
Care™ mobile app allows patients to submit their vital 
signs and symptoms on a daily basis and have their ques-
tions answered, with the treatment plan being adjusted as 
required. The purpose of this app is to facilitate monitor-
ing of the disease and patient autonomy and self-care.

After they gave their consent, patients were invited 
to download the TakeCare™ mobile app onto their 
mobile phone or electronic tablet. They were also 
given the choice of whether to use the connected 
objects (weight scale, blood pressure monitor and glu-
cometer), but could refuse some and/or continue to 
use their own if they preferred. During the follow-up 
period, through the app, manually or via Bluetooth, the 
patients transmitted the following data daily: (1) their 
vital signs (body temperature, weight, blood pressure, 
heart rate, blood sugar), (2) their level of physical activ-
ity (the number of steps taken in the last 24 h, counted 
by Google Fit), and (3)  answers to a questionnaire on 
symptoms related to HF (shortness of breath, ankle 
swelling, fatigue) (Fig. 1).

The data is sent to the hospital for monitoring and, if 
necessary, to modify the treatment plan, which is auto-
matically generated by the platform. A clinical nurse 
takes care of daily remote data monitoring (five days a 
week) and the mobile app generates follow-up alerts as 
required. When one of the values   exceeds previously set 
thresholds, an alarm is triggered. The nurse communi-
cates with the patient by telephone to assess the situa-
tion and provide instructions, if necessary. Each patient is 
followed for a period of three to six months, to optimize 
patient follow-up after hospitalization [9].

The objectives of this qualitative study are to assess: 
(1) the effects of the TakeCare™ smartphone app on the 
home management of heart failure (HF), (2)  the chal-
lenges encountered in using the app, and (3) the patient’s 
suggestions for improving patient acceptance of this 
device. The CHUM research ethics committee approved 
the study (reference number: 19.364).
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Materials and methods
Design and population
A qualitative study was conducted using interviews 
[34]. Patients who had used the TakeCare™ mobile app 
in the pilot phase of the Continuum project for at least 
three months were invited to take part in an individual 
interview.

Selection criteria
For the pilot study, patients were recruited from the hos-
pitalized population at the CHUM and among those fol-
lowed at the CHUM’s HF clinic, from December 2019 
to February 2020. The inclusion criteria were as follows: 
being at least 18  years of age, having a confirmed diag-
nosis of HF with New York Heart Association (NYHA) 
class II or higher symptoms, owning an electronic tablet 
or smartphone and being able to understand and use the 
technology (a research nurse verified that the last two 
criteria had been satisfied). The exclusion criteria were as 
follows: having another serious illness (such as end-stage 
renal failure), having had a kidney or liver transplant, 
having cancer for which the prognosis is one year or less, 
suffering from severe cognitive disorders, or not having 
been followed for 12 consecutive weeks. All patients in 
the pilot study were invited to participate in the qualita-
tive study.

Recruitment
All patients in the pilot study were invited by telephone 
and email by the research team. Of the 29 patients 

invited, 5 had since died, 10 did not respond, and 2 gave 
positive feedback on the app but refused to participate 
in the individual interviews. Ultimately, 12 patients gave 
their consent and participated in our qualitative study.

Recruitment for our qualitative study was carried out 
from February 25 to March 8, 2022, two years after the 
pilot phase.

Data collection
Qualitative data was collected through individual semi-
structured interviews conducted by two rechearchers 
(MPP and TXHV) [34]. The interview guide was devel-
oped based on the research objectives and the litera-
ture. An initial version of the guide was tested in a pilot 
study involving three patients with HF. We wanted to 
test the patients’ understanding of the questions and 
their relevance. This led to the development of the final 
version used in the study (Table  1). Each interview was 
conducted in French by telephone or videoconference. 
They were all recorded. The most relevant quotes were 
transcribed and translated into English to illustrate the 
results. The source of each quote is indicated by an “I,” for 
“interview,” followed by a number according to the per-
son who spoke.

Data analysis
The interview data were analyzed using a thematic analy-
sis method [34]. The first stage involved one researcher 
(TXHV) transcribing all the interviews and the two co-
researchers (TXHV and MPP) were directly involved in 

Fig. 1 The TakeCare™ app for heart failure home monitoring
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coding them and reading the interviews to familiarize 
themselves with the data. In the second stage, the two 
co-researchers independently coded three interviews 
in order to bring out various themes using an inductive 
approach [35]. During the third stage, two meetings were 
held of the co-researchers and research professionals 
to draw up a codebook with 20 main coding categories 
(Table  2) [36]. Once the codebook had been stabilized, 
the fourth stage involved the two co-researchers cod-
ing all the interviews using QDA Miner software (ver-
sion 6.0.2.). In the fifth stage, the codebook was further 
refined, and the final stage involved making sense of 
the results according to the research objectives [35] 
and selecting the most relevant quotes to illustrate the 

themes. The quotes were then translated into English. 
The methodology was reported using the COREQ check-
list of consolidated criteria for qualitative research [37].

Results
Of the 14 patients contacted by telephone and invited 
to participate, 2 gave positive feedback but declined to 
participate and 12 gave their consent and participated in 
the interview, of whom 9 were male. Five of these nine 
men were over 69 years of age (range: 50 – 81), and one 
of the three women was over 63  years (range: 60 – 64) 
(Table 3). Four out of 12 participants had an NYHA score 
of 3 or 4. The distribution of sex, age group and NYHA 
score does not differ between the interviewed group and 

Table 1 Semi‑structured interview guide used with patients with HF

Main questions

1. When you were introduced to the application, what motivated you to agree to use it?

2. Based on your experience, what are the main benefits of the TakeCare™ app in helping you to manage your disease?

3. Would you be interested in continuing to use it? If so, why?

4. What is your experience using the TakeCare™ app? (is it easy, practical, or difficult, complicated, …?)
‑ What has made this usage easy, convenient or difficult?
‑ What difficulties have you experienced using the app?
‑ How did you resolve these difficulties?
‑ How have these difficulties changed over the course of your usage?
‑ In what way was the information provided to install and use the application sufficient? What are your proposals/suggestions for them to be sufficient?

5. What are your other suggestions for improving the quality of care using this app?

6. Do you have any other comments or information you would like to share with us about your experience using TakeCare™?

Table 2 Themes, subthemes and categories of items

Themes Subthemes Categories

Motivation for using the app Expectation to agree to use ‑ To be monitored by the attending team
‑ To improve safety
‑ To be able to self‑monitor their physical signs and symptoms

Expectation to continue to use ‑ To maintain contact with the attending team
‑ To continue to be followed over the longer term

Benefits of use Benefits related to self‑care ‑ Increased attention to health
‑ Useful data to self‑monitor

Benefits related to health ‑ Feeling of security
‑ Improve health status

Experience using the app Experience related to ease of use ‑ Ease to install
‑ Less time spent on measurement activities and entering the data

Experience related to difficulties encountered ‑ Difficulties in the connectivity of the devices and software

Experience related to the use of information or data ‑ Understanding graphs and data history with ease
‑ Few interpretations in the data summary
‑ Few personalized notices

Suggestions Suggestions related to technical aspects ‑ Enter more data into the app
‑ Improve technical aspects: print, accessibility for another peoples

Suggestions related to health information ‑ Personalized information in messages and emails

Suggestions related to modes of communication ‑ Add more interactive modes of communication 
between patients and healthcare professionals
‑ Add a discussion forum between patients
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the non-interviewed group, which consisted of patients 
remaining in the original patient list  (Chi2 test p-val-
ues > 0.05). Data saturation was reached after 10 inter-
views. The interviews lasted 10 to 45 min.

Perceived benefits of takecare™

Expected benefits when introducing takecare™

When clinicians asked patients to use the app, some had 
no particular expectations regarding its use. Most of the 
other patients valued the idea of being monitored as a 
way to improve the safety of their care. Patients perceived 
that the TakeCare™ app could help them monitor their 
vital signs and symptoms, better intervene in their health 
condition and maintain contact with the attending staff.

Useful data for self‑monitoring the disease
Patients are interested in tracking data about their health 
status. They like having information on the evolution of 
their disease in real time: graphs, histories, and weekly 
summaries:

“It helped me in the sense that I was weighing myself 
almost every day, I know my pressure. I have statisti-
cal data. If it increases a lot, I try to find out why. 
Yes, it forces me to be more vigilant." (I3)

Patients paid more attention to changes in their physi-
cal signs and life habits. The app helped patients adhere 
to their treatment.

“The app allows me to actually see my situation. 
There was a point, like for a month, when I knew 
that my weight was tending to increase a little. So 
I thought there were a few things popping up, and I 
started paying attention. It’s up to me to reduce it 
when it needs to be reduced." (I10)

Benefits of remote monitoring
Four of 12 patients felt that the telemonitoring system 
was like having “a safety net.” They had the impression 
that their data was being used appropriately by the 
nurses and doctors, such that they could always be in 
contact with a health professional for support in man-
aging their disease and, therefore, take better control 
of their situation. They particularly valued the calls 
from clinicians when an alert signal was triggered. They 
believe that by using the data entered into TakeCare™, 
physicians can recognize abnormal signs promptly and 
adjust their medication, based on the impact of the 
medications on their daily life.

“I used to take 11 pills, and now I only take 5. Yes, 
they stopped a lot of the medications. They told me 
I didn’t need some of them anymore." (I6)

Data entered into TakeCare™ is used in a variety of 
ways. The data is transferred directly to the hospital 
and the healthcare staff through a secure web-based 
dashboard. Moreover, patients can present their data 
to a medical specialist in other departments during 
consultations.

“When I meet with my specialist doctor who takes 
care of my diabetes, he weighs me, and I tell him ‘I 
have data, everything is entered in TakeCare, and 
we can go and see it.’ These are the actual curves 
that I have for my disease, for diabetes. In fact, 
everything is there, everything is already entered 
on the CHUM’s IT platform, so it’s wonderful." (I7)

"You know, it’s complicated in hospitals nowadays. 
They’re short-staffed, ... But with TakeCare, it’s 
really effective." (I7)

Feeling of safety
All participants mentioned the importance of daily 
follow-ups through the Internet. If the data deviated 
from the norm, the clinical team contacted them by 
telephone for an appropriate response. Participants 
reported that they found this to be reassuring and felt it 
created a safe environment:

“I find it’s good to have nurses who can call me to 
tell me how it works. Since my hospital stay, I have 
felt really privileged, and I already feel that I have 
good follow-up. I live in a safe haven, actually." 
(I10)

Table 3 Demographic characteristics of the interviewees 
(n = 12)

Characteristics of the interviewees N = 12
Number (%)

Gender
 Male 9 (75.0)

 Female 3 (25.0)

Age group
 50 – 59 1 ( 8.3)

 60 – 69 7 (58.3)

 70 – 79 2 (16.7)

 ≥ 80 2 (16.7)

Educational level
 High school 4 (33.3)

 College 2 (16.7)

 University 6 (50.0)
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Improved health status
Finally, participants observed an improved health sta-
tus, weight loss, stabilization of their blood sugar, a bet-
ter ability to walk, to eat, etc.

“I am more stable, whereas before I was not stable at 
all." (I3)

"It has already helped me a lot to know the state of 
my health, and then the data were getting better and 
better, so I saw that my health was getting better." 
(I8)

Expected benefits: why patients want to use TakeCare™ 
over the long term
The  four main reasons why patients are interested in 
continuing to use TakeCare™ are: (1) to continue receiv-
ing the perceived benefits of being followed up over the 
longer term (I3, 6, 7, 10); (2) to be able to self-monitor 
their physical signs over time (I1, 5, 6, 8, 9, 10); (3) to 
maintain a connection with the attending staff in order 
to make appointments (I7), and (4) to have easy access to 
care (I7).

Ease of use and difficulties
All the patients found TakeCare™ very easy to use. None 
of them reported having problems installing the app on 
their mobile phone. Two patients out of 12 (patients 
5 and 11) needed from a few days to a week to become 
familiar with the measurement activities required dur-
ing the day and enter their data. Once this became part of 
their routine, it would take them 5 to 10 min to complete 
all the measurements of physical signs and enter the data. 
Regardless of how the daily data was entered ─ either 
automatically via Bluetooth between the app and the 
connected measuring devices (the weight scale, the blood 
pressure monitor, the capillary glucometer) or manually 
─ it was not a problem for them.

“It’s not difficult. In fact, it’s practical. Access to the 
site is easy, and all the links on the site are also easy 
to use." (I10)

“Before, we would take our weight, diabetes and 
blood pressure, and it was programmed, so that it 
was entered directly. Now you have to enter the data 
manually. But that doesn’t matter, it’s nothing." (I7)

On the other hand, the participants reported some 
problems with device connectivity and the software (the 
weight scale, the blood pressure monitor).

"It’s a bit annoying, because sometimes the devices 
don’t connect to Bluetooth, so you have to disconnect 

everything and then reconnect." (I1)

“I use Google to count the number of steps. Google 
does the math, but TakeCare doesn’t communicate 
with Google. I don’t know why, but it never works. 
But hey, it’s not really necessary." (I6).

Patient suggestions for improving the effectiveness 
of the TakeCare™ app
Improve some technical aspects of TakeCare™

Patients have suggested various improvements to make it 
possible to enter more data using the app. They proposed 
entering data from an SpO2 pulse oximeter, or being 
able to follow their psychological state through validated 
scales.

“Maybe we could have psychological questions, if 
possible. Because people are often depressed when 
this type of diagnosis [HF] is made, and some coun-
selling from a psychologist is also important. Basi-
cally, when someone is sick, the doctor takes care of 
the biological aspects, an endocrinologist takes care 
of the balance sheet, … but it’s also necessary to deal 
with psychological issues." (I5)

Moreover, according to the patients, some minor tech-
nical aspects need to be improved to make the app even 
more practical and useful, such as adding some options 
on the time period in the charts (for a week, a month or 
certain months…), allowing the results to be printed, giv-
ing occasional or continuous access to another person:

“I would have appreciated being able to invite him 
to review my results or send them to him. It would be 
nice if we could invite people to access our results, so 
that they could follow the data continuously or only 
from time to time." (I1)

Personalize information in messages and emails
Each week, patients receive a reminder on their phone 
inviting them to enter the data in the app, and then they 
receive a summary of the data by email. The participants 
reported that the messages are too brief and therefore 
they are not personalized for each patient. They do not 
feel that they are being followed by the nursing staff, but 
rather by a computer program. In addition, they noted 
that the summary only presents statistical data for the 
week; it lacks interpretation, remarks on changes, or 
advice or recommendations to help them better respond. 
When their physical signs and symptoms are stable, they 
found that the data summaries become monotonous and 
repetitive. Patients become less attentive and, ultimately, 
less motivated to consult the data.

“I read it all the first time, but not after that! I 
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thought I would always see the same message, in the 
same place. It may help if there were little remind-
ers saying that there is new information in the email. 
So we’re going to go and look, because we’re curious, 
and it would be helpful. " (I3).

Therefore, they recommend more interactive commu-
nication by SMS, email or telephone. For example, they 
proposed using SMS messages to inform them of a new 
email, provide recommendations based on the results or 
their health status, and give them links to health informa-
tion, such as on self-monitoring and self-management of 
HF and associated diseases.

The participants suggested that emails should include 
a statistical summary of their physical signs, along with 
some interpretation. In addition, they thought advice 
should be provided to help them monitor their data or 
manage their disease.

“I have a follow-up at the end of the week that gives 
me my average blood pressure, how many times I 
measured my blood sugar and the change in my 
weight. But I would also like to be provided with tar-
gets, so that I can improve." (I2)

"Perhaps when we send emails, it would be appro-
priate to indicate where we are, to provide advice, 
recommendations and even information on our dis-
ease to help us on this subject." (I3)

Add more interactive modes of communication
The app is mainly used to transmit clinical data to clini-
cians. However, patients reported that they are also inter-
ested in communicating proactively with their clinical 
team. They like to be able to communicate other worri-
some signs and discuss their concerns or their treatment 
plan. The patients made some suggestions for better 
communication:

– Add a free text field for patients to share concerns 
with their clinician and get a reliable and specific 
answer from the clinical team:

 “Instead of having only 4-5 closed questions, 
perhaps have an open question with a free field in 
which to write, not a huge space, but to say, for exam-
ple, ‘I reduced my dose of furosemide.” If that worries 
the nurse, she will call me." (I1)

 “It might be a good idea to be able to send a 
quick question to an HF team using the TakeCare 
app.” (I5)

– Have different codes that would allow patients to 
indicate the reason for their call to the clinical team, 

such as: an urgent case, a request for clinical or thera-
peutic information, a request for more information 
on their statistical follow-up results, a request for 
psychological information, the need to speak to a 
another patient, etc.

 “For example, when I’m waiting at the clinic, or 
when I don’t know the person who is taking care of me 
in the emergency room. So if I had something like a 
reply, an immediate response on TakeCare, I could do 
it. I think that would be very good.“ (I5)

– Discussion forum for patients:

 “I want to be proactive about my health, and 
for that I need to talk to someone on the phone. I’m 
also interested in chatting with people who have the 
same disease as me.“ (I2)

General comments
All participants indicated that they thought the Take-
Care™ app could help patients with HF and should be 
used as early as possible in the patients’ pathway.

“It’s significant that people like me, with HF, really 
need the services. Something technology-like that is 
as important as a new drug. It can also improve life. 
So unclog the system as soon as possible.“ (I7).

Discussion
The results demonstrate that HF patients were positive 
about the contribution made by the home-monitoring 
app. In particular, they mentioned the app’s contribu-
tion to monitoring their disease, both by the clinicians 
and themselves. The app is easy to use in daily life. The 
patients emphasized the importance of developing inter-
active communication and personalizing the feedback 
received from the clinical team to facilitate self-care. 
These experiences and suggestions create potential ave-
nues for further interventions and research on the devel-
opment of mobile apps for patients with complex chronic 
pathologies.

In this section, we will discuss the three main les-
sons learned from the patient experience: (1)  the tech-
nical specifics of the app; (2)  the benefits of the app for 
increasing the capacity of patients and health profes-
sionals to manage the disease; and (3)  the development 
of interactive communication between patients and their 
care team. Lastly, we will discuss the limitations of this 
study and provide some recommendations.

Technical specifics
The simplicity of use of any technology, along with its 
benefits, are two essential aspects of all models of accept-
ance and adoption of new technologies in general and 
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of mobile apps in particular [38]. Previous studies have 
shown that the main obstacles to the use of mobile apps 
are a poor previous experience when using technical 
tools and poor integration of the technology into the 
patients’ daily lives [24–27]. In our study, all participants 
said that this app is simple and easy to use. First, this may 
be because the participants we initially recruited were 
already able to use a smartphone, so they had no trou-
ble using this app. In other words, the app is easy to use 
for people with basic smart device skills. All of our par-
ticipants indicated that they found the app pragmatic in 
terms of installing it and using its interface and function-
alities. Its ease of use and the availability of technical sup-
port enabled the app to be effectively adopted in such a 
way that the patients integrated it into their lifestyle [39].

The technical difficulties noted by our participants 
consisted of connectivity problems with Bluetooth 
and the app’s measurement objects and data entry. For 
some patients, this issue sometimes interrupted daily 
data entry [23]. However, in this study, even if patients 
had trouble connecting measuring devices, they had no 
problem entering their data manually. Additionally, most 
patients continued to enter data manually after the pilot 
phase had ended.

Lastly, the patients suggested improving certain tech-
nical functions, such as by adding graphs, being able to 
print data or providing another person with occasional 
or continuous access. These minor changes could indeed 
make use of this device’s data more user-friendly.

Benefits of the app: simultaneous monitoring 
by the clinician and the patient
Riegel and Dickson’s chronic disease self-care theory 
[40, 41] presents the concept of self-care in three parts: 
self-care maintenance (e.g., adherence to self-care behav-
iours such as regular exercise and taking medication as 
prescribed), self-care monitoring (e.g., regular measure-
ment of changes, routine testing), and self-care manage-
ment (e.g., changing the diet or medication dose based 
on the detection and interpretation of symptoms). In this 
sense, the TakeCare™ app promotes self-care by encour-
aging patients to monitor the occurrence of symptoms of 
HF and diabetes on a daily basis (self-care monitoring) 
and to adhere to treatment, by making them aware of 
changes in their symptoms (self-care maintenance), but 
the aspects of the app that need improvement relate to 
self-care management of the disease. Patients said that 
they needed information on how to interpret their data 
(symptom monitoring) and on how to intervene to better 
manage their disease and makes changes to their lifestyle 
(self-care management). They would prefer if the sum-
mary data was accompanied by interpretation, advice and 
recommendations. These proposals value personalizing 

the data in its interpretations and recommendations in 
order to make the device more user-friendly, increase 
motivation and promote self-care in relation to the 
disease.

Personalized health information
Each patient is unique due to their specific needs and 
experiences. Providing information tailored to the needs 
of each patient is a particularly important factor in ensur-
ing the usefulness of mobile health apps [24, 42–48]. This 
is all the more true in this instance, since HF is a complex 
disease and is often associated with many other diseases 
[49]. How can patients be assisted in their efforts to find 
relevant and useful information on their specific case?

The literature mentions several ways of providing inter-
active information that helps place the focus on patient 
needs. For example, rather than providing information 
intended for all patients, Foster incorporated short self-
assessment questionnaires matched with automated 
feedback that was tailored to patients’ responses to 
encourage them and guide them toward accessing the 
appropriate resources [50]. A systematic review of arti-
cles by Vo et  al. showed that appropriate supplemental 
information empowers patients and helps them manage 
their disease, take responsibility and adhere to treat-
ment [25]. According to Dickson, health information 
should enable the development of tactical and situational 
skills [51]. Tactical skills are related to strategies, such 
as adherence to prescribed treatments and/or medica-
tions, and situational skills relate to strategies such as 
how to decide whether or not to take an extra dose of a 
diuretic. Such a decision-making support system is cur-
rently being reviewed and developed in connection with 
the European HeartCycle FP7 project, in which the sys-
tem guides most management decisions and does not ask 
for help from other people, only an expert in relatively 
rare cases [52]. In summary, the automated interactive 
functionality of the app is a tool designed to help patients 
take an active role and help them make decisions autono-
mously in particular clinical situations, while reducing 
the healthcare providers’ workloads [53].

Like most remote monitoring apps, TakeCare™ has a 
health information feature. However, few patients men-
tioned the benefits of this feature. Since providing infor-
mation is an essential condition to encouraging patients 
to take responsibility and take charge of their disease 
[42], further studies should be conducted on this subject 
to know which aspects need to be improved in order to 
optimize the use of TakeCare™.

Interactive exchanges: the optimal way to support patients
In Quebec, the heath care system is based on a patient-
healthcare partnership. Patients are encouraged to play 



Page 9 of 12Vo et al. BMC Digital Health            (2024) 2:68  

the role of a partner and member of the clinical team 
to ensure adequate care and follow-up of their health 
issue [54]. To achieve this, interaction and communica-
tion between patients and the entire clinical team must 
be given special attention in the services provided by 
the healthcare system [43]. The ease of communication 
between patients and healthcare providers made possi-
ble by mobile health would appear to be one of its great 
promises. Several suggestions were presented to improve 
the nature of communication between patients and their 
care team and between the patients themselves.

Direct communication between patients and clinicians
The majority of participants suggested the introduction 
of phone calls in order to benefit from direct interactions 
with the clinical team. This initiative may include: (1) an 
occasional call from a team member (a real person) to 
inquire about their physical and psychological health, (2) 
a method for calling in the event of an emergency [55], 
(3) a call method linked to the telephone number of the 
attending staff member, or a default SMS message such as 
“I need to speak to you, please call me” [50], (4) a free text 
field to share their concerns with their clinician and ben-
efit from a reliable and specific response from the clinical 
team [56]. Son et al. pointed out that if participants can 
communicate with their clinical team at any time, illness-
related anxiety will be reduced [48]. Thus, this type of 
communication is more human and reliable, but it can 
increase the clinical team’s workload. Development of the 
necessary functionalities should take into consideration 
their added value and resource availability.

Interaction between patients
In addition to their interactions with healthcare provid-
ers, participants suggested functions that would allow 
for conversations with other people who have had or 
are going through a similar experience (other patients, 
caregivers or a patient-guide) via discussion forums. In 
particular, in Quebec, a new approach based on an opti-
mal partnership between patients and health profession-
als is being deployed by mobilized patient volunteers 
called “accompanying patients” (AP) who are integrated 
into clinical teams [57]. These volunteer patients have 
acquired knowledge from their own experience living 
with the disease and are willing to share this informa-
tion with other patients receiving treatment. First, the 
emotional and informational support offered by APs 
improves the patient care experience. Second, the partici-
pation of APs in the activities of the clinical team facili-
tates communication between patients and the health 
staff. Interactive exchanges between patients, or with 
accompanying patients who have faced similar situations, 

are therefore one of the most useful aspects of therapeu-
tic patient education [57–59].

In order to develop the app’s interaction features 
and content in a manner appropriate to the needs, it is 
strongly recommended that they are co-constructed 
by app designers, clinicians and patients, including the 
elderly [60].

Specific context and limitations
This study was conducted with all the patients in the 
intervention group of the pilot project phase, with the 
exception of those who could not be reached by tel-
ephone. Nevertheless, many limitations should be con-
sidered when discussing the results. The first limitation is 
tied to the characteristics of the patients included in the 
study. By selecting only patients who had participated in 
the pilot phase, our sample consisted of individuals who 
had been using the app for three months. This means that 
we were unable to identify any difficulties encountered by 
those individuals who had stopped using the app before-
hand. An additional potential selection bias is the fact 
that, despite reaching saturation with the data collected, 
the participants in the individual interviews were likely to 
be more capable of using the app than those who did not 
show up for the interview (deceased patients or patients 
who could not be contacted). Second, there is a potential 
recall bias, including difficulties experienced at the start 
of app use by the participants due to the timing of the 
data collection, which was conducted two years after the 
end of the pilot phase. Third, it should be recalled that 
our study was carried out during the COVID-19 pan-
demic, a period when health restrictions led to encourag-
ing remote appointments [32]. In this context, patients’ 
experience and acceptance of the TakeCare™ mobile app 
for home monitoring may be overestimated. Although we 
still conduct follow-ups with telehealth today (something 
that did not exist before COVID), the context of this 
study limits any interpretations of how patients would 
evaluate it today in the absence of a health crisis. Fourth, 
due to the context of the project (pilot phase), and the 
organizational context of the site under review (a single 
location, CHUM), the results obtained must be inter-
preted accordingly. The next study will explore the points 
of view of other end users, such as clinicians and hospital 
managers, to gain an overall view of user experiences.

Recommendations
Recommendations for using the app
The use of mobile apps for HF monitoring by HF 
patients holds promise for improving patient access to 
remote care, particularly in patients at a high risk of 
decompensation. The perception of the app’s ease of 
use in daily life could help predict its acceptance and 
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continued use over time. It is essential to develop fea-
tures for interactive communication with the care team 
or between patients as well as personalized health 
information features to maintain motivation and opti-
mize the capacity of patient self-care. Furthermore, the 
tracking of psychological scales and perceived health 
in HF-focused mobile apps remain to be explored. The 
adoption of this new technology by elderly patients 
could be promoted through encouragement by the clin-
ical team and IT support. The distribution of a moni-
toring app should not be limited to the hospital and 
its network; it must be made accessible to cardiolo-
gists, endocrinologists and other family physicians in 
the region, so that patients are better supported in the 
management of their health problems and care plans.

Future research
Based on the results of this study, we are suggesting 
some potential avenues for future research on how to 
improve the self-management information features of 
the TakeCare™ app. In addition, we would need quali-
tative studies aimed at exploring the experience and 
suggestions from the various actors concerned, such 
as clinicians, managers, decision-makers, program-
mers and IT equipment suppliers, in order to optimize 
and update this innovation. It would also be relevant 
to conduct studies to measure the impact on patients’ 
quality of life, mental health and relationship with their 
clinical team.

Conclusion
Patients are essential partners of their care team. Patients 
with HF aged 50  years and older and with many co-
occurring diseases may be keen to use a mobile app if it is 
user-friendly. This strengthens the relationship between 
patients and the nursing staff, with practical impacts on 
the safety of not only their physical health but also their 
psychological health. As part of this pilot study, patients 
suggested making improvements to promote commu-
nication through the app and personalized messages to 
help them become more autonomous in their self-care of 
HF and associated chronic diseases. The mobilization and 
participation of patients in partnership with clinicians 
from various disciplines, app designers and app suppliers 
are strongly recommended in the creation, development, 
implementation and updating of such apps. Randomized 
clinical trials currently being conducted to evaluate the 
medico-economic impact of innovative interventions 
related to the TakeCare™ app among cardiac patients will 
confirm the effectiveness of the Continuum platform and 
this new app.
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