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Abstract

Background: Chronic obstructive pulmonary disease (COPD) patients often have poor health literacy, leading to non-adher-
ence to treatment and poor inhalation technique. Technological solutions can help manage COPD, but adherence tends to be
low due to various factors.

Objectives and Methods: We conducted a qualitative study to determine the needs of COPD patients and healthcare practitioners
(HCPs) towards a mobile application and a web platform. We also aimed to identify potential barriers or facilitators to the use of
such digital tools and their potential impact, and to assess the current state of collaboration between healthcare practitioners.

Results: Our study found that COPD patients face difficulties in managing the disease and treatments, lack information and
need easier contact with caregivers. Patients’ needs include access to reliable information about COPD, its medical treat-
ments and smoking cessation, help in maintaining good physical condition through adapted exercises, incentives and remin-
ders, and crisis management protocols or a logbook. As patient needs can differ, it would be ideal if the mobile application
could be customized. HCPs cite patient adherence, correct intake of the treatment, communication and lack of patient motiv-
ation as challenges. In particular, they would like to have access to information on patient follow-up and logbooks, as well as
scientific documentation. They believe that interprofessional collaboration is essential for good patient care. However, lack of
time is a major hurdle in optimizing this collaboration.

Conclusion: Our study showed that most patients and HCPs view a technological platform positively to support the care of
COPD patients and promote interprofessional collaboration.
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Introduction
Chronic obstructive pulmonary disease (COPD) is the third
leading cause of death worldwide. Despite international
guidelines for its management, COPD is the seventh
leading cause of poor health worldwide.1 It involves adapt-
ing the patient’s lifestyle, such as smoking cessation, exer-
cise, a suitable diet and pulmonary rehabilitation. These
adaptations enable patients to maintain a good quality of
life but require their involvement, which is not always
easy.2

COPD patients often come from a low socio-economic
background and have a low level of education.3 As a
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result, they are more likely to have poor health literacy,
which may explain the main problems encountered in
their care. These include non-adherence to pharmacological
and non-pharmacological treatment and poor inhalation
technique, which can lead to exacerbations – a major com-
plication in COPD patients.3,4

Healthcare practitioners face challenges in managing
COPD patients due to comorbidities and multidisciplinary
requirements.5 Interprofessional collaboration defined as
‘the process in which different professional groups work
together to positively impact health care’, is essential for
the management of these patients.6

Over the years, several technological solutions have
been created to enhance the management of chronic dis-
eases such as COPD. The use of technology by COPD
patients can be influenced by various factors, including
age, education, experience with electronic devices, cogni-
tive or motor skills and the people around them.
Nevertheless, adherence to these technological interven-
tions tends to be low.7,8

Comunicare is a digital platform developed in Belgium
that aims to be a helpful companion throughout the entire
care pathway. It comes in the form of a mobile application
for the patients and a dashboard/web platform for the care-
givers. Comunicare stands out from other platforms due to
its innovative ability to personalize information on the care
pathway and its intelligent patient–professional interaction.9

The purpose of this study was to determine the expecta-
tions of both patients and healthcare practitioners about a
mobile application and a web platform such as
Comunicare and to identify any potential barriers or facili-
tators to the use of such digital tools. Additionally, we
aimed to assess the current state of collaboration between
healthcare practitioners and assess the impact of a techno-
logical tool.

Methods

Study design

This exploratory qualitative study using semi-structured
interviews was carried out in two stages: (1) a consultation
of COPD patients and (2) a consultation of HCPs involved
in COPD patient follow-up. Implementation science is
defined as ‘the study of methods to promote the adoption
and the integration of evidence-based practices, interven-
tions and policies into routine health care and public
health settings’.10 The RE-AIM framework was developed
by Glasgow et al. in 1999 to assess the transferability of
interventions developed by researchers and their impact
on public health and is widely used in the literature.11 It
guides the planning and evaluation of programs according
to the five key RE-AIM outcomes: reach, effectiveness,
adoption, implementation and maintenance. The interview
grids were developed and adapted from the RE-AIM

framework (Appendix 1).12 Considering the context and
objectives of our study, we specifically focused on the
three following dimensions: reach, adoption and implemen-
tation. Additionally, we incorporated another dimension
regarding the communication between patients and HCPs,
which was crucial for the focus of this study. The themes
discussed, classified according to the dimension and illu-
strated by verbatims, are detailed in Appendix 2 for patients
(Table A3) and HCPs (Table A4). The consolidated criteria
for reporting qualitative research (COREQ) checklist was
used and is attached in Appendix 3.

Recruitment

Patients were recruited through the two partner hospitals
Erasme Hospital and CHU Saint-Pierre, with the help of
pulmonologists and physiotherapists treating COPD
patients. There were posters and flyers available in
waiting rooms, physician’s offices and pulmonary rehabili-
tation (PR) units. HCPs were recruited through either of the
partner hospitals. Given the limited number of responses,
the snowball sampling method was used to disseminate
the study on social networks and professional groups. In
compliance with GDPR requirements, the comments
section was disabled. Instead, motivated participants were
invited to contact the research team privately using the pro-
vided contact details. Eligible patients included those with
COPD diagnosis at any stage, while the targeted HCPs
were pulmonologists, general practitioners, community
pharmacists, physiotherapists and nurses.

Data collection

Two researchers conducted semi-structured interviews
exclusively by phone for patients (NB, PhD student and
AR, pharmacy student new to qualitative research) or in
person for HCPs (NB and VL, pharmacy student new to
qualitative research). Before the interviews, the study
objectives and ethical considerations were explained. The
patient was reminded that they could withdraw from the
study at any time. Due to COVID-19 sanitary restrictions,
interviews were conducted by phone, and verbal informed
consent was obtained from all study participants in line
with the approval granted by the Erasme Hospital Ethics
Committee in December 2020 (P2020/372 / B406202000
0187). This consent was audio-recorded in accordance
with the committee’s approval. Additionally, written
notes were made during the interviews. Interviews were
conducted until thematic saturation, meaning no new
codes or themes were emerging from the data during the
last interview.13 The main objectives were to identify the
future beneficiaries of the tool; the difficulties encountered
and the role of the tool in decreasing them; necessary fea-
tures in a mobile application (patients) or a dashboard/
web platform (HCPs); and facilitators and barriers to
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using the tool. We also assessed the state of communication
between patients and HCPs, and between HCPs themselves.
Finally, we identified the facilitators and barriers to collab-
oration between HCPs, as well as the potential impact of
the proposed tool on patient care and interprofessional
collaboration.

Analysis

Semi-structured interviews were transcribed verbatim and
anonymized. Each patient and HCP was assigned an ID
number, and any information that would allow identity to
be traced was not transcribed. Transcriptions were induct-
ively coded by two investigators independently with
Nvivo software (versions 12.5.0.815 and 20.7.1.1534).
The codes were then compared, and any discrepancies
were discussed. Finally, the codes were classified into
themes, which were grouped into outcomes and within
one of the following dimensions: reach, adoption, imple-
mentation or communication.

Results

Patient consultation

Between January and March 2021, 21 patients meeting the
inclusion criteria were enrolled (13 women and 8 men,
median age was 56 years). Interviews lasted an average of
20–40 min. Details of the themes that were identified in
the analysis, and illustrative quotes, can be found in
Appendix 2 (Tables A3 and A4).

Reach. Motivation and utility. Patients participated in our
study for various reasons. Some wished to contribute to the
research, while others wanted to break their solitude or
improve their quality of life through the intervention. They
also hoped to raise awareness about their disease. Patients
believed that a mobile application could be useful in reassur-
ing them in certain situations, ensuring better follow-up or
improving their quality of life. However, a few of them felt
that a mobile application would not be helpful for them but
believed that it could benefit other patients.

Adoption. Main difficulties in managing the disease. Most
patients suffering from COPD reported experiencing diffi-
culty managing their disease, symptoms and medications.
Some patients mentioned that finding the right treatment
took several years, while others struggled with remember-
ing to take their medication. Patients also reported having
difficulty managing side effects and the inhalation tech-
nique. They found it complex to obtain clear information
about the disease, treatment options, life expectancy and
how to adapt to their everyday activities. Many patients
felt isolated and lonely because those around them did not
understand the disease and its implications. Coping with

the diagnosis, staying motivated to take medication, exer-
cising regularly and quitting smoking were also significant
challenges. Only two patients reported no difficulty in
dealing with COPD.

Implementation. Needs in a mobile application. Patients
with COPD expressed their need for more information on
their condition, including details on the causes, prevalence,
progression, prevention, crisis management, benefits of
oxygen therapy and pulmonary rehabilitation. However,
they found it difficult to find reliable information online
or have been confronted with very fearful and pessimistic
information. Additionally, some patients wanted to know
more about available treatments and how they are chosen
by doctors, as well as updates on new drugs.

To help manage their condition, patients suggested a
crisis management protocol, reminders to take their medica-
tion, instructions on inhalation techniques, information on
side effects and financial assistance. They also emphasized
the importance of personalized information that considers
their individual needs and preferences.

Patients expressed a desire for easier communication
with HCPs, including the ability to ask questions about
their symptoms and medication, and to quickly schedule
appointments when necessary. They would also like to
connect with other COPD patients to share experiences
and provide mutual support.

Moreover, patients would appreciate a mobile applica-
tion that provides personalized physical exercise recom-
mendations based on their respiratory capacity. They
would also like to receive encouragement to engage in
physical activity and quit smoking, as well as advice on
nutrition and relearning daily gestures based on gesture
economy. Finally, patients expressed the need for a
logbook to record their condition and feelings between
visits and for the application to centralize their data and
share it with different healthcare professionals.

Barriers to the use of a mobile application. The main
barrier mentioned was related to smartphones or tablets.
Some patients did not own a smartphone or tablet, did not
know how to use it or did not want a mobile application
cluttering up their phones. Some older patients might
have trouble using a smartphone, which could also be a
barrier. Patients also wanted guarantees about the manage-
ment of their data. They thought that HCPs, who are already
overworked, could not handle an application on top of their
current workload. Without a response to the messages sent
via the application, patients expressed that they would lose
interest in it. However, patients also expressed their fear
that this tool could replace a medical consultation. For
them, it should be complementary, and it is essential to
maintain consultations. Finally, a third of patients said
that they had no barrier to using a mobile application that
contained the functionalities they needed.

Biset et al. 3



Facilitators to the use of a mobile application. Patients
thought that reminders or notifications would encourage
the use of the application. They also emphasized the import-
ance of the application’s ease of use. According to their
feedback, the app should be easy to connect to, have a
simple and visually appealing design, avoid overwhelming
them with too much information, and most importantly,
enable them to easily find what they are looking for.
Some patients who already use a mobile app for another
disease mentioned that it would be easy for them to adopt
another one. Lastly, patients suggested that the promotion
of the application by HCPs could be helpful.

Communication with healthcare practitioners. Most patients
reported effective communication with their HCPs, including
general practitioners (GPs), pharmacists, physiotherapists
and respiratory specialists. Communication usually occurred
during consultations, pharmacy visits or by telephone, with
email being used less frequently. The majority of patients
reported consulting their respiratory specialist annually or
every 6 months. For the other professionals mentioned,
contact seemed more frequent. However, some patients
expressed a lack of communication with HCPs feeling that
doctors did not have enough time to provide sufficient infor-
mation. They highlighted the interest and importance of pul-
monary rehabilitation programs where nurses and
physiotherapists took the time to give advice.

Patients also reported that it was challenging to reach
HCPs directly over the phone or that it took a considerable
amount of time to schedule an appointment. Therefore,
some patients felt that a mobile application could improve
communication between them and their HCPs.

Healthcare practitioner consultation

Between November 2022 and January 2023, a total of 24
HCPs were interviewed to saturation point for all professions
combined. These HCPs belonged to five different profes-
sions, namely 7 community pharmacists, 5 physiotherapists,
3 GPs, 3 nurses and 6 pulmonologists. Out of the 24 HCPs,
13 were women and 11 were men, with a median age of 41
years. The physiotherapists interviewed worked in a hospital
within a PR unit, in another service or outside the hospital.
The nurses and respiratory medicine physicians were
employed in different hospitals.

Reach. Motivation, utility and targeted patients. HCPs who
participated in our study were motivated by their interest in
the project, a desire to help patients and contribute to
research, and their enjoyment of clinical studies. They
emphasized the importance of developing a tool that could
help COPD patients better understand their disease and treat-
ments while also empowering and supporting them. HCPs
believed that a digital intervention could improve collabor-
ation and communication among healthcare providers.

Regarding the target audience for a digital tool in the
form of a mobile application, HCPs had varying opinions.
Some believed that age remained a significant barrier,
while others noted that an increasing number of older
patients have become capable of using smartphones since
the COVID-19 epidemic. Some HCPs expressed concerns
about patients’ ability to afford a smartphone or their
level of literacy to use one.

Finally, professionals raised concerns about patients’
adherence to the tool, with the stage of the disease being
a key factor. They suggested that patients should be intro-
duced to the tool as early as possible so they can become
familiar with it. This would make it easier for them to use
the tool when they are at more advanced stages of the
disease and are receiving more regular follow-up and inter-
ventions from different professionals. However, some sug-
gested that patients who are already familiar with their
disease may have little interest in using the tool.

Adoption. Main difficulties encountered in the manage-
ment of COPD patients. HCPs face challenges in man-
aging COPD patients, particularly regarding adherence
to drug treatments and physiotherapy or PR. Pharmacists
have observed that some patients tend to consume large
quantities of crisis treatment but not enough chronic treat-
ment. Similarly, physiotherapists have reported that
patients often drop out of PR sessions, with only 35–
40% attending regularly, according to them. The lack of
adherence to medication and physical therapy is com-
pounded by patients’ difficulties in taking their inhaled
treatment correctly, whether related to inhalation tech-
nique or dosing regimen.HCPs have also noted that
patients’ lack of health literacy makes it difficult for
them to receive and comprehend information about their
diagnosis and disease. Communication between HCPs
can also be challenging. Furthermore, patients’ general
lack of motivation contributes to several of the difficulties
discussed, such as smoking cessation, non-adherence to
pharmacological treatments and physical activity. HCPs
also face challenges in managing patients with comorbid-
ities, exacerbations, depression and isolation. It is worth
noting that a few HCPs reported no difficulties in man-
aging COPD patients.

Implementation. Needs in a mobile application and web
platform. The most commonly mentioned need among
healthcare professionals is access to patient follow-up infor-
mation. Pharmacists would like access to the doctors’ diag-
noses and any changes in treatment or dosage.
Pulmonologists, on the other hand, would prefer better
documentation of the context and follow-up of exacerba-
tions, including single or multiple episodes, dates, nebu-
lized treatment, antibiotic therapy, oral corticosteroids,
hospitalization required or not, etc. They also suggest an
updated list of patient treatments, monitoring of
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vaccinations and better documentation of inhalation techni-
ques through video capsules for themselves and patients.

Additionally, healthcare professionals believe that
patients should have access to a logbook where they can
record information such as how they feel, the occurrence
of exacerbations, physical activity and the associated feel-
ings. They also suggest reminders for medication, appoint-
ments and vaccinations, as well as an address book
including HCPs and the patient’s entourage. Some HCPs
also recommend sharing certain data with family
members or close confidants/carers. Finally, a crisis proto-
col including instructions in the event of patient deterior-
ation seems relevant. Several professionals believe that a
digital tool as a means of communication between HCPs
would be beneficial for continuity of care.

HCPs have suggested that patients need to be encour-
aged to engage in physical activity or exercise that is tai-
lored to their respiratory and other capabilities.
Additionally, they believe that smoking cessation should
be emphasized, and patients should be provided with infor-
mation about tobaccologists and where to find them. To
motivate patients, HCPs suggest sending them encouraging
messages.

Some HCPs have requested access to up-to-date, high-
quality documentation that includes guidelines, drug treat-
ments and new developments, such as combinations of
molecules and new devices. Finally, a few HCPs have men-
tioned that it would be useful to be able to use the applica-
tion/platform offline, to send questionnaires to patients or to
communicate with them through the application.

Facilitators for the use of a mobile application/web plat-
form. HCPs agreed that the main facilitator for patients
using a mobile application would be accompanying and
training them on how to use it. However, they differed on
which professionals should conduct this training.
Physiotherapists and nurses seemed more willing to take
on this task.

All professionals unanimously agreed that the applica-
tion must be simple, intuitive and easy to use for patients.
They emphasized that the interface must be welcoming to
make patients want to use it. Additionally, it should be
accessible to as many people as possible, including those
with limited cognitive abilities, by using plain language
or images. Moreover, it would be helpful if the application
were available in multiple languages and free of charge.
According to HCPs, patients already using smartphone
applications will be more inclined to use a mobile app for
their disease.

Some professionals noted that an advertising campaign
aimed at HCPs and patients would be relevant. They
believed that this tool could be prescribed, and if the
patient initiated the request to use the application, they
would be more willing to do so. They suggested that the
web platform designed for them should be integrated into
the software they already use.

According to healthcare professionals, the ability for
patients to talk about their disease, its day-to-day manage-
ment, any difficulties they may be experiencing or simply
to break some of the isolation through the mobile applica-
tion could encourage patients to use it.

Barriers to the use of a mobile application/web platform.
As mentioned earlier, the main barrier for most HCPs was
the age of the patients. With the COPD population being
largely older, the use of mobile applications could be chal-
lenging for some patients. However, some HCPs noted that
some older patients are very comfortable with technology.
They also mentioned literacy issues with patients not
always being able to read and write. Some professionals
expressed concern about non-French-speaking patients’
comprehension.

Another obstacle cited was related to the smartphone.
Firstly, the patient must have the financial means to own
a smartphone. Secondly, the patient must have sufficient
skills to use the smartphone and the application correctly.
Moreover, some professionals mentioned the patient’s
lack of involvement as a barrier that they had already
noticed with smoking cessation. In addition, they believe
that patients may be hesitant to share their personal infor-
mation with the different HCPs who follow them.

For a third of HCPs, another barrier mentioned was time
to dedicate to this application, given that they are already
short of it daily. Finally, a physiotherapist expressed
concern about this tool replacing certain consultations.

Communication. Means of communication between HCPs
and patients. Most healthcare professionals communicate
with their patients orally and through direct contact
during consultations or phone calls. They may also
provide written communication by labeling medication
boxes with dosage information or using visual aids to dem-
onstrate the correct use of inhalation devices. Some profes-
sionals use email or a liaison book to monitor certain
patients at home. Occasionally, they may communicate
through a third party.

Communication between HCPs. When it comes to com-
munication between HCPs, there are differences depending
on their specialty and place of work. Out-hospital profes-
sionals have limited communication with other HCPs.
Communication between pharmacists and doctors mainly
occurs through prescriptions or occasional phone contacts
with GPs to resolve problems and even less frequently
with specialists, mainly because of the difficulty of reaching
them. Communication between physiotherapists and
doctors is also through prescriptions or sometimes via a
liaison book for certain patients. GPs usually receive
reports from specialists. On the other hand, HCPs
working in hospitals, specifically in a multidisciplinary
PR unit, have frequent communication between profes-
sionals in the form of formal or informal meetings.
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Collaboration and impact of the platform. Healthcare
professionals feel that communication between profes-
sionals is fragile and needs strengthening. They believe
that effective collaboration would make it easier for them
to exchange information, when necessary, ultimately
improving patient care. They think that a digital platform
could help improve this collaboration by enabling informa-
tion to be shared more easily. Frontline professionals could
collect useful information to enrich the patient’s history and
prevent diagnoses based on incomplete or obsolete infor-
mation. According to several HCPs, there is a lack of a
liaison/coordinating professional to gather all relevant
information and help patients manage their disease.

All HCPs agree that GPs are the first point of contact for
patients with COPD. They detect the initial signs of the
disease, refer patients to respiratory specialists, monitor
the patient’s condition and manage exacerbations. GPs
also coordinate care for patients with comorbidities.

According to HCPs, respiratory specialists initiate treat-
ment based on functional tests, perform annual reviews and
adjust treatment if necessary. Physiotherapists are respon-
sible for muscle strengthening, exercise training and
helping patients with bronchial drainage and decongestion
during exacerbations. They can also play a role in detecting
deterioration because they see the patient regularly. If they
visit the patient’s home, they may have important informa-
tion about the patient’s lifestyle, such as passive smoking
and sanitation.

Pharmacists check for drug interactions, provide instruc-
tions for proper medication use, ensure correct dosages and
monitor treatment adherence. Nurses give medication and
prepare aerosols for hospitalized patients. Like physiothera-
pists, they can also play a role in detecting deterioration. If
they visit the patient’s home, they may have important
information about the patient’s lifestyle. Psychologists
can help COPD patients who are prone to anxiety or depres-
sion. Dietitians take care of dietary follow-up for patients
who need to gain or lose weight and help patients with
comorbidities like diabetes. Tobaccologists support patients
in smoking cessation and can be from various professions
such as physicians, pharmacists, physiotherapists or
nurses. Specialist physicians are involved in the follow-up
of patients with multiple comorbidities. Social workers set
up a network of paramedics and help patients with admin-
istrative procedures such as obtaining home oxygen.
Occupational therapists increase patients’ quality of life
by teaching them how to conserve their strength and
manage their dyspnea. Home carers can detect deterioration
because they visit patients regularly, while emergency
doctors manage patients with exacerbations in the emer-
gency room. Finally, language therapists can help with
swallowing problems.

Facilitators to collaboration. The main facilitator of col-
laboration among professionals was through face-to-face
meetings, such as informational evenings or

interdisciplinary continuing education events. Some profes-
sionals found that communication by email was not always
effective, as they did not always receive a response. They
believed that face-to-face meetings were more helpful in
establishing contact and encouraging further communica-
tion. Although some professionals already attended multi-
disciplinary meetings (such as a local multidisciplinary
network or local medical assessment group), these initia-
tives were not specific to COPD and did not include all
professions.

Some professionals believed that easier information
sharing would make collaboration simpler. While sharing
already existed through correspondence or platforms such
as e-Health (a Belgian federal public institution promoting
mutual electronic exchange between HCPs14), they felt that
this was not enough. This need was also expressed in the
functionalities to be integrated into the digital platform.

Other professionals explained that the personalities of
their colleagues were important in facilitating collaboration
– those who were willing to collaborate and available were
easier to work with. Finally, a liaison professional and a
patient’s motivation were also seen as collaboration
facilitators.

Barriers to collaboration. The main obstacle to collabor-
ation among HCPs is the lack of time. Sometimes, it
becomes challenging to contact another HCP, particularly
when they are not easily reachable. Although information
sharing was considered a facilitator in the past, it is cur-
rently a barrier for some professionals, possibly due to
incompatible tools or data protection policies that prevent
some HCPs from accessing patient data. Furthermore,
sharing personal data is a sensitive matter, and some
patients refuse to share their information. Finally, while
some professionals’ personalities or investments may facili-
tate collaboration, they may also act as a barrier for some, as
reported by three professionals.

Discussion
According to our study, most healthcare professionals and
patients have a favourable view of a digital platform, such
as a mobile or web application, as a supportive tool for
COPD patients’ follow-up and interprofessional collabor-
ation. However, some patients did not find the app useful,
though they believed it could be helpful for other patients.
These patients were usually at an advanced stage of the
disease and had been living with it for some time. This sug-
gests that the app may be more beneficial for newly diag-
nosed patients. However, in addition to health literacy, it
is crucial to consider digital literacy. Digital literacy encom-
passes the varying abilities to utilize digital technologies
and comprehend their associated risks. This concept
extends beyond mere technical skills required for internet
use and encompasses the capacity to critically and confi-
dently engage with the online environment. In an
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increasingly digitized healthcare landscape, low digital lit-
eracy can exacerbate health disparities. Patients who do
not know how to utilize digital health tools usually fail to
recognize their significance.15 Therefore, it is possible
that patients in our study may not understand the benefits
of the app until they have tried it. Therefore, they must
understand how this innovation can help them and that it
is not too complicated to use so that it can be adopted effect-
ively by the target population.16

Difficulties and needs in the management
of COPD patients

In our study, healthcare professionals and patients alike rec-
ognize that COPD patients often lack health literacy, which
can lead to difficulties in managing the disease and adhering
to its treatments. Studies have shown that COPD patients
tend to have lower levels of health literacy than expected.
This lack of understanding appears to be associated with
lower levels of education and income, and patients with
lower levels of health literacy are at a greater risk of experi-
encing severe forms of COPD.17 HCPs interviewed often
struggle to effectively communicate the necessary informa-
tion to COPD patients. Although there is a significant
amount of information that needs to be conveyed to them,
patients included in the study often feel that they do not
receive enough information. This can be due to patients’
lack of health literacy, because of either low literacy
levels or language barriers, which can impede their under-
standing of the information provided. As a result, patients
may not follow their medical recommendations, leading
to an increased risk of hospitalization.18

Research has shown that patients tend to forget between
40% and 80% of the medical information provided by
HCPs. The percentage of forgotten information increases
as the amount of information given to the patient increases.
Out of the information retained, nearly half is usually incor-
rect. Patients are more likely to remember verbal information
related to diagnosis than drug treatment, and the percentage
of information retained depends on the patient’s level of
health literacy. Written information seems to be better
retained. Factors such as inappropriate terminology, mode
of transmission, and patient-specific factors like education
level can affect the retention of medical information.19,20

Therefore, disease management can be complicated, which
poses challenges for both patients and healthcare practi-
tioners. Patients may fail to comprehend the benefits of
drug treatments or use them incorrectly. This may be due
to a lack of understanding about when to take the medication
or how to inhale it properly, leading to complications like
exacerbations. A study has shown that using visual aids
like pictograms to explain drug treatments can help patients
with low health literacy understand better.21 In COPD
patients, using a mobile application seems to improve

health literacy.22 According to our study, it would be benefi-
cial to have a mobile application that includes a collection of
popularized educational documents and videos about COPD.
This material would cover everything from the causes of the
disease, its symptoms, pharmacological and non-
pharmacological treatments, inhalation techniques, the
importance of physical exercise, a protocol for managing
exacerbations and how to assess their severity. Interviewed
HCPs suggested that having this information available in
multiple languages would be interesting. Particularly, the
use of videos, instead of written instructions, has a positive
impact on inhalation techniques, which are one of the main
difficulties participants face.23

Additionally, while almost half of the patients who par-
ticipated express the need to communicate with HCPs
through an app, the latter do not feel the same way. This
lack of communication was mentioned by a third of the
patients interviewed, and some highlighted the unavailabil-
ity of professionals. These mixed perceptions of the need
for communication through an app between patients and
HCPs in our study are probably linked to the shortage of
time mentioned by professionals who cannot fathom
adding another communication platform. Indeed, there are
already several means of communication in use: in addition
to face-to-face meetings, most professionals are available
by telephone or email. This is likely due to professionals
feeling overwhelmed and not having enough time to add
another communication platform to their schedule. The
eHealth Enhanced Chronic Care Model (eCCM) is a well-
established, validated and adaptable model for e-healthcare.
It is based on a global approach to patient care, focusing on
interactions between patients and healthcare professionals.
This framework demonstrates that by improving patient–
healthcare professional communication, a significant
increase in patient self-management and clinical and behav-
ioural outcomes is observed.24 Currently, the healthcare
professionals interviewed are available for face-to-face
meetings, phone calls and emails. In view of the current
overwork, it seems difficult for them to imagine adopting
live communication through a digital tool. However, such
communication would be possible provided it was asyn-
chronous. Indeed, asynchronous communication still
appears to have a positive impact on health outcomes and
seems to be a more feasible option, according to our health-
care professionals. Patients may express a need for commu-
nication as a way to become more involved in their care.25

Often, they feel like they do not have enough information,
and this may be related to the low retention rate of informa-
tion provided by healthcare practitioners. One approach to
improving this is by increasing health literacy, which is
the main objective of this intervention.

HCPs we interviewed have noted that patients often lack
motivation, which can make it challenging for them to quit
smoking, maintain physical activity or adhere to pharmaco-
logical or non-pharmacological treatments. This lack of
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motivation may be related to anxiety and/or depression,
which are common comorbidities of COPD. These difficul-
ties can also contribute to a sense of isolation, particularly in
the later stages of the disease when patients may feel stig-
matized.26 Participating in this study was even mentioned
as a way for some patients to overcome their loneliness.
According to a review, up to a third of COPD patients
with depression are not treated for it.27 The anxiety may
cause patients to use the application and its documentation
less frequently, especially if they are apprehensive about
their disease progression.28 In addition to anxiety and
depression, COPD patients often suffer from other
comorbidities that make their treatment more complicated.
Almost 90% of COPD patients have at least one other con-
dition, while nearly 50% have three or more. The most
common comorbidities are cardiovascular disease, meta-
bolic disorders, anxiety, depression, osteoporosis or lung
cancer.29 These conditions can lower the quality of life
and increase the risk of exacerbation, hospitalization and
death. Therefore, it is highly recommended to screen for
these comorbidities regularly, as early management is
crucial. Additionally, these comorbidities represent a sig-
nificant cost to society, apart from affecting the patient’s
condition.5,30–32 To increase awareness about the signifi-
cance of screening for comorbidities, it would be beneficial
to incorporate information on these conditions into the
documentation that is shared with patients through the
mobile application. If a patient’s comorbidities have
already been identified, adding them to the app can help
healthcare professionals obtain a better understanding of
the patient’s overall health status. Furthermore, as we dis-
cussed with our participants, allowing patients to discuss
their disease and daily challenges through a mobile applica-
tion could help alleviate the isolation some patients experi-
ence. This could facilitate day-to-day management, which
has been suggested to improve compliance and adherence
among patients33 as well as their quality of life.34

Maintaining good physical condition is essential for
patients with COPD. However, due to the pathophysiology
of the disease, physical exertion can cause dyspnoea, which
can lead to patients consciously or unconsciously reducing
their efforts and experiencing physical deconditioning. This
can limit their ability to perform routine activities and affect
their independence.35 To help manage this, there are fitness
applications available, but these may not be suitable for
COPD patients. Instead, they require tailored physical exer-
cise programs that can help reduce respiratory symptoms,
improve their physical condition, and promote psychosocial
well-being. Pulmonary rehabilitation programs have been
developed specifically for COPD patients and are custo-
mized for each patient based on their age, disease stage,
general health and specific test results. A multidisciplinary
team consisting of doctors, physiotherapists, occupational
therapists, psychologists, dieticians and social workers
supervises the program to ensure the best possible

outcome for the patients.36 Despite the undeniable benefits
of pulmonary rehabilitation, patients often fail to maintain
exercise after completion.37,38 To address this, a mobile
application can be used to transmit tailored exercises to
patients who do not qualify for revalidation or to maintain
their abilities after revalidation. These exercises would be
provided in the form of images or videos, and a system
can be set up to motivate or challenge patients to perform
them regularly.39 Telerehabilitation has shown similar
results to traditional in-centre rehabilitation. Furthermore,
if these telerehabilitation programs are tailored specifically
to the patient’s needs and expectations, evidence shows that
they further improve acceptance and encourage telerehabil-
itation maintenance.39

Both patients and healthcare practitioners included in the
study agree that incorporating reminders and notifications
in a mobile application can be beneficial. However, users
should not receive too many messages, and they should
not be overwhelmed by other reminders. This approach
seems to work well in increasing adherence in the short
term, but there are mixed opinions when it comes to the
long term. In the long run, reminders may be seen as
more negative.40 It would be helpful to allow users to cus-
tomize the reminder frequency.41 Additionally, it would be
important to be able to customize the various elements of an
application according to the patient’s profile. For instance,
treatment details should be tailored to show only the medi-
cation prescribed to the patient. Similarly, smoking cessa-
tion information should be displayed only for smokers.
This would minimize irrelevant information and help
patients focus on the information most relevant to them.
Enabling personalization and customization of the applica-
tion can also increase patient adherence.8

The adoption of technology in healthcare is often hin-
dered by the age of patients. The low level of digital adop-
tion may be attributed to limited access to computer
hardware or the internet, as well as physical and cognitive
changes associated with ageing.42 In our study, healthcare
practitioners consider the patients’ age to be the primary
obstacle, while only two patients mentioned it. Some
studies have shown that even older patients can participate
in technology-based projects. Of course, the patients
involved are likely to be those who are already comfortable
with technology and use it frequently. Nevertheless, this
suggests that the age barrier is not insurmountable.25

According to a report by Statbel, the Belgian statistics
office, in 2022, 70% of the population aged between 65
and 74 used the internet almost every day. They primarily
accessed it through their smartphones, computers or
tablets. Unfortunately, no data were available for those
over 75 years of age.43 The COVID-19 epidemic seems
to have increased the use of technology among older
persons.44 Since the outbreak, there has been a significant
increase in smartphone ownership among older patients as
well as internet use among those over 75, according to a
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Canadian study.45 The issue of age can be seen as tempor-
ary because today’s young people will become tomorrow’s
older patients. However, the studies conducted so far do not
specifically focus on people with COPD, who have unique
characteristics. Healthcare practitioners are particularly
concerned about the limitations of certain patients due to
their reduced cognitive abilities. Additionally, since this
population often has a low socio-economic status, acquiring
a high-performance smartphone could be an added chal-
lenge. It would be beneficial if the application could func-
tion without requiring an expensive smartphone.
Therefore, addressing socio-technical barriers faced by
older adults can only be beneficial in the adoption of
digital interventions, thus increasing access to care, which
is indirectly linked to better self-management of the
disease, fewer exacerbations and lower mortality.39

Moreover, while some seniors can learn on their own or
with assistance from those around them, it is essential to
provide them with proper training to use technology effect-
ively.46,47 Providing technical support to patients is consid-
ered crucial by HCPs we interviewed. This would not only
help in training patients but also increase their acceptance
of new technologies.46 However, finding the right profes-
sionals to provide this training is challenging. In our study,
Some HCPs mentioned that they lacked sufficient time to
provide this support and suggested that other professions
could take up this responsibility, with nurses and phy-
siotherapists being the most likely to accept. Hiring more
staff to train patients and assist in coordinating their care
could be a potential solution. Respiratory specialists inter-
viewed have highlighted a lack of dedicated care coordin-
ation professionals in Belgium, which is particularly
important for managing advanced COPD patients with a
multidisciplinary approach. While GPs act as coordinators,
they have limited time for this task. The developed platform
could serve as support for care coordination by providing all
professionals with up-to-date patient information, which has
been expressed as a need by healthcare practitioners. This
would ensure better continuity of care for patients.2

Both patients and healthcare practitioners participating
in the study agree that the design of the mobile application
should receive special attention. It should be simple, unclut-
tered and easy to navigate making it accessible to as many
patients as possible, including those with limited cognitive
abilities. A study conducted on COPD patients revealed that
an interface without a keyboard, with videos and images,
helped in the effective transmission of information.7

Additionally, using visual elements such as pictograms
can increase adherence.20 In a 2023 review of apps for
chronic lung disease, the issue of accessibility was also
addressed by allowing users to increase font size.48

In addition to a user-friendly application, patients in our
study also require assurance about data sharing. Most of
them are willing to encrypt their data as long as the applica-
tion adheres to data regulations. Transparency of the data

management policy is crucial in the adoption of an app,
and it should be as clear as possible.48 It would be interest-
ing if patients could also choose with whom they share this
data, meeting the needs of some patients to inform those
around them.

HCPs would like the integration of the platform into their
software as it would make it easier to use and avoid having
too many sources of information.49 Additionally, digital plat-
forms can save time, which is a significant concern for almost
30% of professionals. To further reduce the time needed to
use the application, a logbook where patients can enter infor-
mation on their symptoms, feelings, PR, exacerbations or
hospitalizations can be integrated into it. This would
provide healthcare practitioners with precise information
that can be accessed quickly, without relying solely on the
patient’s memory. Such a feature could be useful in assessing
treatment efficacy or helping doctors monitor exacerbations.

In our study, one professional raised an important point
regarding the cost of the intervention for COPD patients,
who tend to have a low socio-economic status. If the
patient has to pay for the digital tool, a significant portion
of the target population may not be able to access it. A
review has shown that the cost of interventions is a signifi-
cant barrier to the adoption of telemedicine.50 To overcome
this barrier, the platform could be reimbursed by the social
security system. In Belgium, mobile applications can
receive recognition at various levels. To achieve the first
level, the application must obtain the CE marking as a
medical device, notify the Federal Agency for Medicines
and Health Products (FAMHP) and comply with personal
data protection regulations. To achieve the second level,
the application should also demonstrate its connectivity
with the basic services of the e-Health platform. It is a
federal public institution whose mission is to support the pro-
vision of services and promote the mutual electronic
exchange of information between all players in the healthcare
sector. All this while guaranteeing the security of informa-
tion, the protection of the privacy of patients and providers,
and the respect of medical confidentiality.14 To reach the
third level and apply for NIHDI reimbursement, the applica-
tion needs to demonstrate socio-economic added value and
‘enable a healthcare practitioner to diagnose, apply therapy
or monitor a patient remotely via a medical device designed
to be used by the patient in their environment’.51,52 So far, no
applications in Belgium have achieved this level of recogni-
tion. We based our study on Comunicare model – one of the
14 mobile applications that achieved the second level.53

Patients interviewed do not wish to receive information
through an app to replace consultations with healthcare practi-
tioners. Instead, they want to use the app to ask questions on
any topic related to their health and receive accurate informa-
tion tailored to their specific needs. It is important to note that
patients in our study have different preferences for information
they want or need. Some patients want to know everything
from the moment of diagnosis, while others do not. Patients
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who are at a more advanced stage of the disease and those who
have previously undergone PR seem to be better informed fol-
lowing their numerous encounters with various healthcare
professionals. However, PR is not accessible to all patients,
and it would be useful to communicate certain information
to patients as early as possible. For example, information
related to smoking, its link with the disease and the impact
of smoking cessation on the disease is crucial. Nevertheless,
it is estimated that around 35% of COPD patients continue
to smoke despite the risks.54,55 Regular messaging through
applications, combined with support from professionals, can
have a positive effect on smoking cessation. Therefore, thera-
peutic education is a key factor in achieving success.55

Collaboration among healthcare practitioners

Communication between healthcare practitioners appears to
be limited, except for those working in hospitals, especially
in PR units. Face-to-face appointments have been identified
as an important facilitator of collaboration, according to pro-
fessionals working outside hospitals. In Belgium, various
initiatives have been launched to improve collaboration
among healthcare practitioners. Local multidisciplinary net-
works have been established to bring doctors together for
proper coordination and monitoring of disease progression,
especially for diabetic patients and those with chronic renal
failure.56,57 To encourage collaboration between doctors in
the same hospital, there is the local medical assessment
group (LMAG).58 Another project has been initiated to
encourage collaboration between doctors and pharmacists.
This project is called medical-pharmaceutical consultations,
with the main purpose of enhancing patient care by improv-
ing the management of drug interactions, medication adher-
ence, rational drug prescribing and care for patients who are
taking multiple medications.59 These examples demonstrate
the existing initiatives in Belgium to improve collaboration
among healthcare professionals. However, these efforts are
not solely focused on COPD and do not involve all health-
care professions. Nevertheless, face-to-face meetings have
been proved valuable for pharmacists and GPs to work
together, helping to overcome prejudices and facilitate team-
work.60 A review found that trust and interdependence are
crucial for GP–community pharmacist collaboration. It is
important to identify perceptions and expectations about
other HCPs, their skills, interest in collaboration, role defin-
ition and communication.61 Not knowing other professionals
personally is a barrier to communication, which these initia-
tives would help to remove.62 Meeting face-to-face seems
crucial for professionals.

Collaborative initiatives in healthcare require significant
investment in terms of time, effort and resources. However,
official recognition of these initiatives can lead to financial
support from NIHDI. While financial incentives are essen-
tial, their success alone cannot guarantee the successful
implementation of a new service. Customized

implementation strategies, along with financial incentives,
can significantly increase the likelihood of success.63

Due to time constraints, HCPs may only collaborate when
it is necessary. A study showed that pharmacists and general
practitioners prefer to communicate through telephone when
faced with an urgent problem, as written communication
takes up more time.62 This can make it challenging to
contact healthcare practitioners, especially during emergen-
cies. Therefore, incorporating an address book within a
digital tool that lists the contact information of professionals
nearby, along with emergency contacts, can be useful.
However, it is essential to ensure that the sharing of this
information is compliant with regulations, and the patient’s
consent must be obtained. Patients should have the option
to choose whom they want to share their information with
given the sensitivity of some of the data. This tool could
facilitate secure information sharing, thereby solving the
accessibility problems faced by pharmacists.

Strengths and weaknesses
In order to recruit patients for our study, we first sent out
information to two hospitals – Erasme and CHU
Saint-Pierre. However, not many people responded this
way, so we decided to use snowball sampling and spread
the word about the study through social media. We also
tried to reach out to healthcare professionals through
similar channels and professional associations. The restricted
distribution and the use of snowball sampling may have
resulted in a selection bias. However, we reached saturation
point, that is, the interviews we conducted were no longer
yielding new information, which meant that the sample
was sufficient. The questionnaires used in this study were
specifically developed for this research. They were designed
based on the RE-AIM model to identify the crucial factors
necessary for maximizing the likelihood of successful imple-
mentation. Although the questionnaires were not pilot-tested,
each question was reviewed by the research team and the
researchers conducted semi-structured interviews, which
allowed for the rephrasing of questions if they were not
clearly understood by the participants.

The patients we interviewed were those who showed
interest in the study after learning about it through our out-
reach efforts. This means that they may already be familiar
with the technologies we are studying. Nonetheless, we
believe that it is important to involve both patients and pro-
fessionals, who are the potential users of the digital tool, in
order to create an intervention that addresses real needs in
the field and increases engagement.

Conclusion
Managing COPD and taking care of COPD patients can be
challenging. Only a very small proportion of participants
report having no difficulties. One of the main reasons for
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this is a lack of health literacy, which leads to issues in
understanding, retaining information and adherence to
both pharmacological and non-pharmacological treatments.

This study showed that most patients and professionals
view aplatform favourably as away to supportCOPDpatients’
follow-up care and promoting interprofessional collaboration.
Patients would benefit from access to high-quality information
on COPD, its medical treatments and smoking cessation. They
also need help maintaining their physical condition with tai-
lored exercises, incentives and reminders, as well as access to
crisis management protocols or a logbook. Since patients’
needs may vary, it would be ideal for the mobile application
to be customizable. The platform, developed according to the
results of this study, would aim to enhance the management
of COPDpatients and improve the transmission of information
at all levels, improving their quality of life.

It is essential to involve patients and professionals in the
further development process, as they are the primary users.
Further studies are needed to develop and implement the
platform.
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Appendix 1

Table A1. Questionnaire used for patients’ interviews.

Phase Questions

Motivation Why did you decide to take part in this project?

Usefulness How do you cope with your illness and treatment on a daily basis? What difficulties do you
face?

How do you think this tool could help you?

Needs What would you need in a mobile application to help you manage your condition?

What kind of information would be interesting or useful to receive through such an
application?

What kind of information would be interesting to share with caregivers through such an
application?

Feasibility How would you use this application on a day-to-day basis?

Facilitators What would help you to use this application in your routine?

Barriers For example, do you want to receive notifications, reminders,…?

On the contrary, what are the factors that could slow down this use?

Relations between healthcare practitioners
and patients

How do you currently communicate with the professionals around you (doctors, nurses,
physiotherapists, pharmacists)?

Is this communication important to you? Why or why not?

How do you think this application could improve your communication with them?
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Table A2. Questionnaire used for healthcare practitioners’ interviews.

Phase Questions

Presentation of the project and objectives

Motivation Why did you decide to take part in this project?

Usefulness – needs What do you think about this project?

What difficulties are encountered with COPD patients?

What do you need to ensure optimum care for these patients?

What functionalities would you need in a WEB platform to help you care your COPD patients?

Patient recruitment What type of patients would you suggest participating in this project?

Feasibility (facilitators – barriers) What do you think would facilitate the use of this kind of tool by patients? And for you?

On the contrary, what factors could hinder the use of this tool?

Healthcare practitioner–patient
relations

How do you currently communicate with your patients?

How do you think this tool could influence professional–patient relations?

Relations between healthcare
practitioners

In your opinion, what are the different professionals involved in the care of a COPD patient? What
are their respective roles?

How do you currently communicate with these professionals?

Feasibility (facilitators – barriers) What do you think would make it easier for professionals to work in collaboration?

On the contrary, what are the factors that could impede or hinder this collaboration?

Healthcare practitioner–patient
relations

How do you think this collaboration could influence relations between professionals and patients?

How do you think this tool/app could improve interprofessional collaboration?
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Appendix 2

Table A3. Main themes discussed during patient interviews.

Dimensions Outcome Themes Illustrative quotes

Reach Identification of motivations to
participate in the interview

Loneliness ‘I think it is good because we feel a bit lonely’.

Improving quality of life ‘If a mobile application can help us to manage
our disease in a better way, then that is great’.

Highlight the disease ‘Because people do not talk about COPD as much
as they do other diseases’.

Identification of future users Targeted patients ‘There are people who are 70 years old and still
capable. I think there are still many who could
benefit from what you have to offer’.

Adoption Identification of the difficulties
encountered

Difficulties in managing the
disease and its treatments

‘It is hard, it is difficult. Well, I am managing since
we are forced to breathe, we have to carry on
living as if there were nothing…’

Lack of information ‘We are so poorly informed that we do not know
what to expect’.

Lack of understanding from
relatives

‘When you are not feeling well, no one can
understand what you are feeling except for
someone else who has the same disease’.

Perceived utility of the tool Educate and reassure ‘Maybe the app would help me to avoid calling
my doctor every hour or every day in case of
anxiety or stress’.

Improve follow-up ‘The doctors tell you this is what the treatment is
and that is it. Then you go home, and you do
not know what to do’.

Implementation Main necessary features in a
tool such as a mobile
application for patients

Information on the disease ant
treatments

‘Information about the disease, the effect that
revalidation can have, the effect that the
medication can have, and why this medication
rather than another’.

Contact with HCPs ‘It would be good to have exchanges and
opinions from doctors about certain situations
(…) when there are all these different
symptoms that arise following treatment. Send
it to them and ask them if it’s normal’.

Contact with other COPD
patients

‘If there are other patients who need to know
about an experience, it might be a good idea to
share opinions, how we manage ourselves,
how we deal with problems, and so on’.

Tailored fitness plan ‘I would really like more sports-related
information based on the functional test and
spirometry I do every year’.

(continued)
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Table A3. Continued.

Dimensions Outcome Themes Illustrative quotes

Crisis management protocol ‘When I have an exacerbation, it would be good
to remind myself of things so that I don’t panic.
For people close to me, we could read the
information and instructions’.

Identification of facilitators to
the use of the tool

Reminders and notifications ‘Alarms and reminders because I take my
aerosols in the morning. But sometimes I just
think I’ve taken it when in fact it was yesterday’.

Ease of use ‘It really needs to be super easy to access visually’.

Already using an app ‘I already use an application for my diabetes, so if
there is an app for COPD I will use it’.

Identification of barriers to the
use of the tool

Related to the smartphone ‘It is cluttering up my phone and I am
anti-smartphone’.

‘I do not have a smartphone (…) I am too old and I
do not understand’.

Data sharing ‘I’m not in favor of data sharing. I am willing to
share my experiences, but personal data, that
sort of thing, no’.

Replacement of medical
consultation

‘It is always good to have real contact with the
doctor’.

‘It cannot replace a medical consultation’.

Communication Communication with HCPs Effective communication
through medical
consultations, phone or
email

‘The doctor refills my prescriptions by email’.

I’ have a lung specialist who sees me every 6
months, but if I have a problem, he can see me
without an appointment’.

‘I have regular visits to my GP’.

‘If I’m really unwell and I have a prescription, I call
the pharmacist and email him the prescription’.

Lack of communication with
HCP and other COPD
patients

‘We have no communication with other people:
we go to the pneumologist, wait for the results,
take the treatment and that’s it’.

‘When we phone, we get a response, but it’s
mainly the secretariat because they’re not
there and that’s a problem’.

Unavailability of professionals ‘The doctor doesn’t have time: he only sees one
knee or one toe and doesn’t see the whole
picture’.

Positive impact of an app ‘With my GP, when I don’t know or have
questions, I’m sometimes afraid of bothering
him. That’s why an app would be good’.
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Table A4. Main themes discussed during HCP interviews.

Dimensions Outcome Themes Illustrative quotes

Reach Identification of motivations to
participate in the interview

Interest in the project ‘We are moving more and more towards
maintaining patients at home, as much as
possible. I think it could be very useful in
this context’. (Nurse)

To help patients and
research

‘The tool seems really interesting, and it would
be great to develop it to make life easier for
patients and the carers around them’.
(Physiotherapist)

‘I am interested in improving the quality of
care and seeing how we can enhance the
value of our profession’. (Pharmacist)

Identification of future users ‘I would suggest it to any COPD patient, in fact
open the door and see who takes it’.
(Pharmacist)

‘I would say for the first three stages, but for
the fourth they are already familiar with all
that’. (Nurse)

‘Patients in the advanced stages with a very
negative impact on their lives would be very
keen to have this kind of tool’.
(Pulmonologist)

Adoption Identification of the difficulties
encountered

Adherence issues ‘Treatment for a symptom is easy, but when
patients do not feel anything, getting them
to adhere to the treatment is more
complicated’. (GP)

Improper use of the
treatment

‘People find it hard to understand that a
corticosteroid works, that it’s a chronic
treatment, whereas Ventolin works so well
as soon as they take it’. (Pharmacist)

Lack of patient health
literacy

‘Sometimes they don’t even know they are ill
and have a serious lung problem’. (GP)

‘I think some patients do not always
understand everything they are told or what
their medication or treatment is for’.
(Pulmonologist)

Complicated information
transmission

‘When I see another device arrive, I wonder
(…) did the doctor make a mistake? Was
there a change? Has the situation
deteriorated?’ (Pharmacist)

(continued)
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Table A4. Continued.

Dimensions Outcome Themes Illustrative quotes

Implementation Main necessary features in a tool such
as a mobile application (patients)
and a dashboard/web platform
(HCPs)

Have access to patient
follow-up information

‘If the patient has an exacerbation, has he
been hospitalized, has he had antibiotics or
cortisone, what are the comorbidities? And
to have an up-to-date list of treatments’.
(Pulmonologist)

‘Having access to the results of functional tests’
(Physiotherapist)

Basic information for
patients (disease,
treatment, …)

‘Short videos that explain the disease and can
be referred to’ (GP)

‘General information about the disease: its
causes, course and prognosis, possible
means of prevention, dietary advice, etc.’
(Pulmonologist)

Patient logbook ‘Get a quick overview of how the patient has
spent the last 6 months without necessarily
using their memory’ (Pulmonologist)

Reminders for patients ‘Reminders, either about taking medication or
about medical appointments’ (Nurse)

Contact book ‘Have the contact details of the GP, the
specialist who initiated the treatment, have
a list of physiotherapists specialized in
respiratory physiotherapy,…’ (Pharmacist)

Identification of facilitators to the use
of the tool

Training to the use of the
tool

‘For example, someone explaining the
application at the outset; I think that’s
compulsory’. (Physiotherapist)

Design of the app ‘Something that’s easy to use and accessible to
as many people as possible’ (Pharmacist)

‘An ultra-intuitive interface with drawings and
buttons’ (Pulmonologist)

Advertisement ‘Advertise to HCPs so that they can pass on the
information and usefulness of the tool to
patients’ (GP)

Identification of barriers to the use of
the tool

Patient’s age ‘We are targeting relatively old people who
may not be very comfortable using a
smartphone or an application’. (Nurse)

Patient literacy level ‘The level of understanding and education,
because we still have some patients who are
illiterate’ (Physiotherapist)

Time ‘If professionals do not have the time, they
won’t do it because it is just one more thing
to handle’. (Pulmonologist)

(continued)
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Table A4. Continued.

Dimensions Outcome Themes Illustrative quotes

‘Let’s face it, there’s so much to do already’.
(GP)

Communication Communication with patients Communication orally
medical consultations,
phone or email

‘Mainly consultations, especially for COPD
patients, where I like to see them frequently’
(GP)

‘Simply when they come to the pharmacy for
dispensing’ (Pharmacist)

‘It could be a phone call, because I’m not
necessarily going to bring the patient back
into the practice’. (GP)

Collaboration between HCPs State of communication ‘Better cooperation between HCPs, especially
doctors, specialists and GP could have a
positive impact by promoting our
professions’. (Pharmacist)

‘I believe that cooperation between doctors
and pharmacists is essential’. (Pharmacist)

‘It’s still a GP–pharmacist duo that remains
fragile in the field, despite an improvement’.
(GP)

Barriers to collaboration Lack of time and lack of
availability of other
HCPs

‘Some doctors are relatively accessible, and
some are not at all’. (Physiotherapist)

‘Time, really time, it takes time to call’. (GP)

‘I can’t afford to spend 3*20 min on hold on
the phone during the day’. (Pharmacist)

Information sharing ‘The doctor, nurse and other professionals
have access to the patient’s medical file, but
the pharmacist does not have access to it.
(…). Between what the doctor said, the
words he used and what the patient
understood, what he told me and what I
concluded from it…’ (Pharmacist)

Lack of funding ‘And as well as time, it’s also about money and
profitability’. (GP)

Personality ‘You don’t necessarily get on with everyone in
the same way (…) so you don’t necessarily
want to have contact with everyone’. (GP)

Collaboration facilitators Meetings between HCPs ‘Information evenings, multidisciplinary
evenings’ (Pharmacist)

‘Continuing education for younger generations
too (…) open to multidisciplinary’’ (GP)

(continued)
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Appendix 3
See Supplemental file.

Table A4. Continued.

Dimensions Outcome Themes Illustrative quotes

Good sharing of
information

‘In other words, the pharmacist now knows
much better what we have prescribed and
what the patient is taking (…) this
connectivity is better (…) it makes things
easier’. (GP)

Personality ‘The character of the professionals is the most
important thing. If you have a professional
opposite, you who is open to discussion, it
obviously makes things easier on both
sides’. (GP)

Availability of other HCPs ‘Availability facilitates collaboration: the
pharmacist will be easier to contact than the
pulmonologist, who is not always available
in the hospital’. (GP)

Professional liaison officer ‘If there was a nurse coordinator, that would
be a good link, who could take the time’.
(Pulmonologist)

‘This person is the liaison nurse or the liaison
physiotherapist. These are staff who need to
be financed and there is no funding for this
in Belgium now’. (Pulmonologist)

20 DIGITAL HEALTH

https://journals.sagepub.com/doi/suppl/10.1177/20552076241288317

	 Introduction
	 Methods
	 Study design
	 Recruitment
	 Data collection
	 Analysis

	 Results
	 Patient consultation
	 Reach
	 Adoption
	 Implementation
	 Communication with healthcare practitioners

	 Healthcare practitioner consultation
	 Reach
	 Adoption
	 Implementation
	 Communication


	 Discussion
	 Difficulties and needs in the management �of COPD patients
	 Collaboration among healthcare practitioners

	 Strengths and weaknesses
	 Conclusion
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


