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Abstract

Background: Chronic obstructive pulmonary disease (COPD) is characterized by acute exacerbations that frequently result in
hospitalization, highlighting the need for improved follow-up care. Hybrid care incorporates digital health strategies such as
remote patient monitoring (RPM). This could offer the opportunity to detect early signs of disease worsening by remotely tracking
selected health indicators. However, it is unknown how RPM can effectively be integrated into current practice.

Objective: Thisstudy aimsto cocreate atheoretical hybrid COPD care pathway integrating RPM into the existing caretrajectory,
considering the expertise of participating care pathway stakeholders.

Methods: This2-phase study was conducted between May and August 2025. At first, semistructured interviews were conducted
with stakeholders (ie, patients and health care professionals [HCPs]) involved in COPD care to map the existing care pathway
in a single tertiary care hospital in Belgium. Patients were approached during hospitalization based on predefined eligibility
criteria, whereas HCPswere recruited through convenience sampling. I n phase 2, patient representatives and HCPswere recruited
through patient-organization networks and professional referral, respectively, using convenience sampling, and participated in
separate interactive workshops. These workshops reviewed existing care pathway phases and HCP roles and explored the integration
of RPM, including timing, duration, implementation, data monitoring, and follow-up responsibilities, to codevel op a theoretical
hybrid care pathway. Interview and workshop data were independently reviewed by 2 researchers to extract information on care
pathway elements, stakeholder roles, limitations, and proposed adaptations. Findings were organized according to the relevant
care pathway phase, independently summarized and compared, with discrepancies resolved through discussion and consensus.
Interview findings informed the development of an initial infographic representing the existing care pathway, which was
subsequently adapted based on workshop findings to represent the proposed cocreated theoretical hybrid care pathway.

Results: Intotal, 10 stakeholders participated in the interviews (5 patients and 5 HCPs), and 6 stakeholders participated in the
workshops (3 patient representatives and 3 HCPs). The existing COPD care pathway involves multiple stakeholders whose
activities can be organized into 5 functional domains: support, treatment, medical advice, patient education, and monitoring.
Stakeholders can be divided into hospital-based, community-based, or cross-setting. The workshop participants identified the
need for a stakeholder dedicated to RPM activities in order to integrate RPM strategies into the care pathway. This individual
could be responsible for all RPM-related activities (ie, RPM device installation, providing RPM-related education, data review,
alert management, and RPM discontinuation) and could serve as the bridge between patients and physicians, ensuring close
communication.
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Conclusions: This study resulted in a cocreated theoretical hybrid COPD care pathway. Stakehol ders highlighted the potential
value of a dedicated RPM role to coordinate and deliver RPM activities as part of the COPD care pathway. Further research is

needed to assess its feasibility and clinical applicability.

(JMIR Hum Factors 2026;13:€93735) doi: 10.2196/93735
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Introduction

Chronic obstructive pulmonary disease (COPD) isaprogressive
respiratory condition characterized by recurrent episodes of
acute symptom worsening, known as acute exacerbations of
COPD (AECOPD) [1]. These are defined as “an event in the
natural course of the disease characterized by a change in the
patient’s baseline dyspnea, cough, and/or sputum that isbeyond
normal day-to-day variations, isacutein onset, and may warrant
a change in regular medication in a patient with underlying
COPD” [1]. While approximately 18% to 33% of patientswith
COPD Global Initiative for Chronic Obstructive Lung Disease
stage 3 or 4 are hospitalized at least once per year,
rehospitalizations represent an even greater challenge [2]. A
large cohort study of 15,191 patients with AECOPD reported
that 35.1% of patients hospitalized for AECOPD were
readmitted within 90 days [3]. AECOPD is not only aleading
cause of costly emergency room (ER) visitsand hospitalizations
but is also associated with poor quality of life [4].

Effective management of COPD, especially during and after
AECOPD events, requires coordination across multiple care
settings, patient engagement, and timely intervention. Care
pathways represent a potential organizational strategy for
achieving these aims [5]. A care pathway can be defined as a
complex intervention for the mutual decision-making and
organization of a care process for a well-defined group of
patients during a well-defined period [5]. Their use offers the
advantages of standardizing best practice, streamlining care
processes, and providing a structural framework for
collaboration between care pathway stakeholders [6].
Additionally, in COPD, care pathways have shown the potential
to reduce complications, readmissions, and length of stay [7].
Given that no globally established guidelines exist for structured
COPD care, clinical practice differs between centers and
countries [8].

Hybrid care, which combines traditional in-person care with
digital health modalities such as remote patient monitoring
(RPM), isbeing increasingly adopted across various health care
domains. Evidence suggeststhat hybrid approaches can enhance
access, patient engagement, and continuity of care, particularly
in the management of chronic diseases[9-11]. In addition, they
may offer a scalable solution to reduce ER visits and
exacerbation-related readmissionsin patients with COPD [12].
Despite the growing adoption of hybrid care models, evidence
on how to effectively integrate hybrid care components into
existing care pathways remains limited. Furthermore, it is
unclear how these pathways should be adapted to ensure that
quality, safety, and coordination are maintained [11].

https://humanfactors.jmir.org/2026/1/€93735

The aim of this descriptive co-design study was to (1) map the
current COPD care pathway, including stakeholder role
delineation and perceived bottlenecks, and (2) cocreate a
theoretical hybrid care pathway for patients with COPD after
an AECOPD event, incorporating digital health strategies based
on stakeholder perspectives.

Methods

Study Design: 2-Phase Design

A 2-phase descriptive co-design approach was used to develop
atheoretical hybrid COPD care pathway incorporating digital
health strategies. Semistructured interviews and interactive
workshops were conducted with patients with COPD, patient
representatives of COPD, and health care professionals (HCPs)
involved in COPD care at atertiary care center and its regional
care network in Belgium. The study specifically targeted people
who experience COPD exacerbations, defined as individuals
experiencing AECOPD who required hospitalization.

Data collection occurred in consecutive phases. Recruitment
continued until sufficient information had been obtained to
support the mapping of the care pathway. Information
sufficiency was assessed at thelevel of the overall care pathway
rather than within each individual stakeholder group.
Recruitment continued until the interviews consistently
confirmed previously identified care pathway elementsand did
not substantially contribute new information relevant to the
study’s focus. For stakeholder groups represented by multiple
participants, consistency of information across interviews was
considered when assessing whether additional interviews were
likely to contribute new pathway elements. Groups represented
by a single individual were considered specific informants
because of their distinct roles and expertise in COPD care or
hybrid care. In these interviews, information sufficiency could
therefore not be assessed through within-group repetition.
Instead, their contributions were assessed in relation to the
broader pathway information obtained from other participants
and their specific relevance to the pathway components with
which they were involved.

Both interviews and workshops were conducted by a
postdoctoral researcher (FW) with a PhD in Biomedical
Sciences, accompanied by a second researcher (RK), who took
field notesand digitally recorded the sessions. Both researchers
had a background in digital health research. They had no direct
clinical care relationship with the participants. Sessions were
audio-recorded with participant consent, and recordings were
destroyed following manual, clean verbatim transcription.
Participant checking was not performed.
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In the first phase, semistructured interviews were conducted to
gather the perspectives of both patients and care pathway
stakeholders on the existing COPD care pathway. Insightsfrom
these interviews informed the visual representation of the care
pathway intheform of aninfographic. In the second phase, this

Figure 1. Study design.
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This study adhered to the COREQ (Consolidated Criteria for
Reporting Qualitative Research) guidelines [13]. The COREQ
checklist is provided in Multimedia Appendix 1.

Phase 1: Interviews

Recruitment

Eligible interview participants included patients hospitalized
due to AECOPD and HCPs involved in COPD management or
RPM. Patient selection was based on predefined inclusion and
exclusion criteria. All patients had a confirmed diagnosis of
COPD by spirometry (Tiffeneau index <0.7) and a history of
multiple AECOPD events, including hospitalization due to
AECOPD within the preceding year. Patients hospitalized due
to AECOPD at Ziekenhuis Oost-Limburg were screened for
eligibility by DR. Eligible patients were approached in order
of hospital admission. HCPswere eligibleif they were actively
involved in the care of patients with COPD and had at least 2
years of experiencein COPD care. HCPswereidentified based
on their active involvement in COPD care and selected to
represent different professional rolesin the COPD care pathway.
Potential participants were identified through professional
contacts within the clinical networks and contacted by email
with aninvitation to participate. Recruitment therefore followed
a convenience sampling approach based on the accessibility
and willingness of eligible HCPsto participate. Eligible HCPs
included all professionals actively involved in the care of
patients with COPD (ie, pulmonologists, physiotherapists,
occupational therapists, and a dedicated COPD nurse) and did
not have to be associated with Ziekenhuis Oost-Limburg. To
support the development of ahybrid care pathway, an additional
interview was conducted with a telemonitoring nurse from
Ziekenhuis Oost-Limburg who had extensive experience in
implementing hybrid care in the Cardiology department.

I nterview Procedures

Semistructured, face-to-face, one-on-one interviews were
conducted to explore the perceptions of patients and HCPs
regarding the current COPD care pathway. All interviewswere
carried out by the same researcher to ensure consistency.
Interview guideswere devel oped by FW by first identifying the
information required from each participant group to map the
existing COPD care pathway. Questions were then formulated
to address the relevant experiences, roles, and perspectives of
each group. Separate guides were developed for patients,
physicians, occupational therapists and physiotherapists, the
COPD nurse, and the RPM nurse. The guides consisted of
open-ended questions covering relevant aspects of COPD care
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infographic was used as a guide during the workshops. A new
theoretical hybrid care pathway was developed, informed by
stakeholder expertise. This new hybrid care pathway was again
visualized in the form of an infographic (Figure 1).

Infographic

hybrid care
pathway

and were tailored to the specific roles and experiences of each
participant group. Because the study involved RPM using digital
technology, additional questions were asked to evaluate
participants’ digital literacy. The interview guides for patients,
physicians, occupational therapists and physiotherapists, COPD
nurses, and RPM nursesare provided in Multimedia A ppendices
2-6, respectively.

Prior to each interview, patients were informed that the purpose
of the study was to explore their experiences and perceptions
of the care they received following previous hospitalizations.
For HCPs, the goal was to gain insights into their professional
roles and perspectives on the COPD care pathway. Interviews
used open-ended questions organized into categories, including
postdischarge treatment, follow-up, perceived bottlenecks,
symptoms, involvement of informal caregivers, and potential
areas for improvement in care. All interviews were conducted
at the tertiary care center Ziekenhuis Oost-Limburg in Genk,
Belgium.

Data Analysis

Interview transcripts and accompanying field notes were
reviewed independently by FW and RK. Each researcher
reviewed the transcripts and notes to identify information
relevant to the existing COPD care pathway at Ziekenhuis
Oost-Limburg, focusing on (1) the different phases of care, (2)
the stakeholders involved in each phase, (3) the actions and
responsibilities of each stakeholder, (4) perceived limitations
or bottlenecksin the current care pathway, and (5) suggestions
for improving current care processes. Formal qualitative coding
was not performed; instead, relevant information was
systematically extracted and organized according to the
corresponding phase of the care pathway. Each researcher
subsequently developed an independent summary of the
identified care pathway elements and stakeholder perspectives.
These summarieswere compared to identify areas of agreement
and discrepancy. Discrepancies were discussed by FW and RK
until consensus was reached. The resulting synthesis was used
to construct the initial infographic representing the existing
COPD care pathway, including different phases, involved
stakeholders, and their respective actions and responsibilities.
[llustrative quotes were selected to reflect the identified
perspectives and provide examples of the findings.

Phase 2: Workshops

Recruitment

Eligible workshop participants included Dutch-speaking
representatives of patients with COPD, informal caregivers of
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patients with COPD, and HCPs. Patient representatives were
selected over hospitalized patients to provide perspectives
informed by broader experiences with COPD and health care
services, rather than experiences based solely on individual
clinical status or hospitalization history. In addition, through
their ongoing activities and interactions with other peopleliving
with COPD, they are exposed to avariety of patient experiences
and perspectives beyond their own. Patient representativeswere
members of COPD vzw, a Flemish organization representing
patients with COPD. Representatives were contacted by email
and invited to participate in the workshop. Workshop HCPs
were eligible if they were actively involved in the care of
patients with COPD and had at least 2 years of experience in
COPD care. HCPs were identified based on their active
involvement in COPD care and selected to represent different
professional rolesinthe COPD care pathway. Participantswere
invited by email and recruited using a convenience sampling
approach. To maximize data richness and encourage honesty
about challenges, separate workshops were organized for
patient-side stakeholders and HCPs.

Workshop Procedures

Each workshop was an interactive, semistructured session
designed to engage participants in collaboratively considering
theimplementation of digital health solutionswithin the current
COPD care pathway. After the study objectiveswereintroduced,
participants reviewed and verified care pathway phases and
HCP roles. Next, participants discussed the infographic
representing the current care pathway and explored transitions
toward a hybrid model. In this hybrid model, RPM was
introduced by the researchersasanonintrusive wearable device
(eg, a smartwatch) capable of measuring multiple vital
parameters. Specific devices, parameters, and alert protocols
were not further explored. Discussion topics included role
delineation, stakeholder responsibilities, the period of remote
monitoring, the integration of remote monitoring into routine
COPD care, and potential hurdles to implementation. The
workshop guides for HCPs and patient representatives are
provided in Multimedia Appendix 7.

Data Analysis

Workshop transcripts and notes were independently reviewed
by FW and RK using adescriptive approach similar to that used
with the interviews. The analysis focused on proposed changes
to the existing care pathway and the integration of RPM and
other digital health strategies, including (1) changes in
stakeholder roles and responsibilities, (2) communication and
follow-up processes, (3) monitoring activities, and (4) points

https://humanfactors.jmir.org/2026/1/€93735
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of interaction between stakeholders. Formal qualitative coding
was not performed; instead, relevant information was
systematically extracted and organized according to the
corresponding phase of the care pathway. FW and RK
independently devel oped descriptive summaries of the proposed
adaptations and compared their findings. Discrepancies were
discussed and resolved through consensus. The agreed findings
were then mapped onto theinitial infographic to identify which
components of the existing pathway should be retained,
modified, added, or removed. This iterative process resulted in
a second infographic representing the proposed theoretical
hybrid COPD care pathway. Illustrative quotes were selected
to reflect the identified perspectives and provide examples of
the findings.

Statistical Analysis

Data processing and statistical analysis were performed using
R (version 4.6.0; R Foundation for Statistical Computing,
Vienna, Austria). Descriptive statistics are presented as mean
(SD) or number (%), as appropriate.

Ethical Considerations

The study protocol complied with the principles of the
Declaration of Helsinki and was approved by the medical ethics
committee (ie, Ziekenhuis Oost-Limburg, Genk, Belgium;
B3712025000001). Written informed consent was obtained
from al participants prior to data collection.

Results

Participant Characteristics

Participants were recruited between May and August 2025. A
total of 5 patientswith COPD and 5 care pathway stakeholders
were approached for theinterviews. Asno participants declined
the invitation, 5 patients with COPD and 5 care pathway
stakeholders participated in the interviews (Table 1). The
interviews with patients lasted 11.8 (range 8.0-32.3) minutes,
and those with stakeholders lasted 23.2 (range 15.3-45.3)
minutes. For the workshops, 3 patient representatives and 3
HCPs were invited. No participants declined the invitation.
Workshopswith patient representatives|asted 1 hour 38 minutes,
and workshopswith HCPslasted 1 hour 28 minutes. One patient
representative was also active as an informal caregiver. None
of the interviewees took part in the workshops. All HCPs
reported daily internet use, and 4 out of 5 reported daily
smartphone use, compared with 2 out of 5 and 1 out of 5
patients, respectively. Only 1 HCP received datafrom wearables
or remote monitoring, whereas none of the patients did.
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Table 1. Characteristics of the interview and workshop participants.

Knevelset d

Characteristic Interview Workshop

Patient (n=5) HCP? (n=5) Patient representative (n=3) HCP (n=3)
Age (years), mean (SD) 65.0 (4.1) 38.6 (14.5) 71.7 (3.1) 53.3(14.2)
Male, n (%) 3(60) 2 (40) 2(66.7) 2(66.7)
Experience® (years), mean (SD) N/AC 6.7(6.2) 10.7(8.1) 24.0(4.9)
Timesincediagnosis (years), mean (SD) 7.6 (4.3) N/A N/A N/A

8HCP: health care professional.

ONumber of years of experienceis calculated as the number of years a patient representative has participated as a representative of patients with COPD

or an HCP has worked in COPD-related care.
°N/A: not applicable.

Care Path Overview

HCP participants indicated that the current care pathway for
people who experience COPD exacerbations can be set out in
general terms. However, they emphasized that individual
adjustments are necessary depending on patients medical
history, pulmonary function test results, and individual illness
experience.

Overdll, the interviews indicated that patients may either have
been formally diagnosed with COPD beforetheir first AECOPD
event or encounter the disease for the first time in the context
of an AECOPD hospitalization. While mild AECOPD events

can often be managed in primary care, severe cases often require
hospital admission. After aperiod of hospitalization, the patient
stabilizes and is discharged from the hospital. In the care
pathway described by participants, the discharge decision is
based on a clinica evaluation that includes infectious
parameters, general blood work, and the need for supplemental
oxygen. If necessary, the patient may be discharged with
temporary supplemental oxygen at home. However, this
clinically determined point of discharge did not aways
correspond to patients' perceived readiness to return home.
Several patients described feeling insufficiently prepared for
discharge, highlighting a gap between clinica stability and

perceived readiness for home recovery (quote 1 in Textbox 1).

Textbox 1. lllustrative quotes from interviews and workshops with patients, patient representatives, and health care professionals.

Quote 1: patient 4 (interview)

«  For me, it (being discharged) was mentally very challenging. | continually questioned myself whether | was ready for it.

Quote 2: patient representative (workshop)

«  Thepharmacist is actually someone who isjust as close to the patient as the GP. That's where you go for your medication, and that’s where your
partner goes for their medication.

Quote 3: health care professional (wor kshop)

«  Wherever a home care nurse visits, education can be provided, but we still miss a group of patients we never reach. All patients, however, visit
the pharmacist. Not all physiciansknow that they must write a prescription for inhalation-therapy education. The pharmacist needsthat prescription
to be compensated.

Quote 4: home nur se (wor kshop)

« Therequired level of monitoring vital signs should be determined on an individual basis. However, a challenge is that many patients do not
receive home nursing care, particularly when no technical nursing or hygiene-related support is required. In these cases, home nurses are often
not involved. This creates a gap regarding patient education and support, as these activities are not reimbursed as home nursing services. From
the patient’s perspective, charging €10 per day for this may represent a considerable financial burden, even though a daily cost ceiling applies.
At the same time, this fee would not cover the involvement of a home nurse. This creates a challenge, despite the fact that such support could be
highly valuable for patient follow-up.

Quote 5: patient representative (workshop)

«  When you leave the hospital, it feels like something hits you on the head. You only remember that you won’t be able to manage for awhile, and
everything elseis gone. If someone elseis with you, they can put things into perspective and remember the details. But as a patient, you're told
so much that you simply can't take it all in anymore.

Quote 6: pulmonologist (interview)

« Incaseof disease worsening, we always advise patients to see a physician. In most cases, thisis their GP, but long waiting times can allow their
condition to worsen. Having away to monitor patients remotely, without adding excessive medica burden or cost, could be crucial.
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Besides feeling unprepared, patients reported experiencing a
lack of information, guidance, and follow-up after
hospitalization for AECOPD. Inthelocal care setting, discharge
letters typically contain the necessary clinical details and are
provided to patients or transmitted electronically to their general
practitioner (GP). However, patients reported that the
information they received was largely limited to their current
pharmacological regimen. Moreover, they noted a lack of
guidance regarding potential postdischarge symptoms,
appropriate self-management strategies, and clear instructions
on whom to contact in the event of clinical deterioration.

Knevelset d

Although the exact point at which recovery beginsis not always
clear, 2 possible scenarios were identified during this phase. In
thefirst, the disease suddenly worsens, often resulting in a new
visittoaGP or ER, with potential hospitalization. In the second
scenario, recovery progresses into a stable phase, during which
patients should receive at least 1 annual outpatient follow-up
that includes a pulmonology consultation and pulmonary
function testing. Depending on individual needs, certain
components of the care pathway may be added or omitted
(Figure 2).

Figure2. Genera clinical trgjectory of a patient experiencing an acute exacerbation of chronic obstructive pulmonary disease (AECOPD). GP: genera

practitioner; ER: emergency room.
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Care Pathway Stakeholders

The care pathway for patientswho frequently experience COPD
exacerbations can be represented by the vicious circle in the
general clinical COPD trajectory (Figure 2). Across this
pathway, 10 key stakeholders were identified, which can be
categorized into 3 groups based on their primary setting of
interaction: hospital-based, community-based, and cross-setting
(Multimedia Appendix 8). The stakeholder roles described
reflect responsibilities, activities, and interactions reported by
study participantsin relation to the existing COPD care pathway.
These descriptions therefore reflect participants’ experiences
and perceptions of how local carewas organized in practiceand
are not intended to define the formal scope of practice of each
profession.

Hospital-Based Stakeholders

The pulmonologist isprimarily responsiblefor patient treatment,
including prescribing medication and interpreting spirometry
results. Additionally, participants reported that the
pulmonologist plays a critical role in patient education,
discussing lifestyle modifications and pulmonary rehabilitation.

https://humanfactors.jmir.org/2026/1/€93735

Stable phase

Regular
consultation/rehabilitation

While most hospital-based interactions occur during periods of
hospitalization, annual ambulatory follow-upswere reported to
be recommended to assess medication efficacy and lung function
progression.

The hospital nurse was mentioned as contributing both during
hospitalization and in ambulatory follow-up. During
hospitalization, the hospital nurse provides direct patient care
and education. During outpatient visits, participants described
the primary task of the nurse as performing spirometry testing.

The dietitian was mentioned as providing dietary counseling,
particularly for patients experiencing unintentional weight loss
or gain, thereby supporting nutritional optimization as part of
COPD management.

According to interviewed participants, the social worker
evaluates the patient’s living environment, supports discharge
planning, and offers psychosocial support when needed.

Cross-Setting Stakeholders

Although their role may appear self-evident, pharmacists were
recognized by both patients and HCPs as essential contributors
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to the COPD care pathway. Beyond supplying prescribed
therapies, pharmacists were reported to be well-positioned to
guide patients and informal caregivers in the correct use of
inhalers and other respiratory treatments. Their frequent and
accessible contact with patients allows them to reinforce key
aspects of disease management and support adherence to therapy
(quote2in Textbox 1). Notably, aparticipating HCP mentioned
that, in Belgium, these educational services may be eligible for
reimbursement when appropriately prescribed by the patient’s
treating physician (quote 3 in Textbox 1).

Another important stakeholder who can be present in both
hospital-based and community-based settings is the
physiotherapist. In the hospital, the role of the physiotherapist
was described as focusing on patient mobilization,
physiotherapy-related education, inhaler use, and general disease
management. After hospital discharge, according to participants,
the physiotherapist isresponsible for guiding the patient through
pulmonary rehabilitation.

The physiotherapist primarily focuses on restoring mobility,
physica performance, and overall body function. The
occupational therapist, in contrast, was described by participants
as supporting patientsin regaining or maintaining independence
in activities of daily living (ADL). In addition to ADL training,
participants mentioned that the occupational therapist may
provide education on energy preservation, breathing techniques,
and relaxation methods. For patients at increased risk of fals,
targeted preventive interventions are also implemented.

Community-Based Stakeholders

During daily life, ongoing medical management was described
by participants as being primarily coordinated by the GP. As
the patient’s primary point of accessto health care, the GP was
described as providing comprehensive and ongoing care,
addressing both acute issues and long-term conditions.
Participants indicated that the GP's role includes discussing
lifestyle modifications, educating patients on medication use
and symptom monitoring, and supporting overall disease control.
Participants also highlighted that, when patients experience
worsening respiratory symptoms, Belgian local practice allows
the GP to perform diagnostic tests, such asa C-reactive protein
test, to help identify potential infectious exacerbations.

Alongside the GP, the home care nurse was described by
participants as playing akey role in supporting patientsin their
own homes. Within the care pathway described by participants,
home care nurseswere reported to provide professional nursing
care, play aroleintherapy- and lifestyle-related education, and
assist with symptom management and overall disease
management. Participants also indicated that home care nurses
may monitor vital signs and other clinical indicators, enabling
early detection of potential deterioration and timely intervention.
However, participants noted that their involvement is generally
limited to situations in which patients present with additional
care needs, most commonly due to comorbid conditions that
reguire home care nursing services (quote 4 in Textbox 1).

Thefinal stakeholder inthe COPD care pathway istheinformal
caregiver. Although participants noted that not all patients have
accessto unpaid, nonprofessional support, multiple stakeholders

https://humanfactors.jmir.org/2026/1/€93735
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recognized the important role informal caregivers often play in
daily life management. Participants described their
responsibilities as varying according to the patient’s needs and
the nature of their relationship, potentially including personal
care, emotiona support, assistance with household tasks, and
monitoring of the patient’s health status. Study participants
reported that the contributions of informal caregivers are often
underrecognized by health care professionals. In particular, they
highlighted that patients may feel overwhelmed during hospital
visitsand struggleto retain important information. For instance,
participants described the presence of an informal caregiver or
family member during the initial diagnosis, often perceived as
life-altering, as hel ping patients better understand and remember
key instructions and expl anations provided by the pulmonol ogist
(quote 5in Textbox 1).

While most stakeholders are continuously present, certain
stakeholder roles were mentioned as being embedded only as
needed, such asthose of the dietitian, social worker, home care
nurse, and informal caregiver. Although these stakeholders play
valuable roles, their involvement depends on the patient’s
personal circumstances, preferences, and individual care needs.

Limitations of the Current Care Pathway

Stakeholders  identified severa  organizationa and
communication challenges within the current COPD pathway.
These included the insufficient or time-limited involvement of
physiotherapists and occupational therapists during and after
hospitalization, inadequate patient and informal caregiver
education, and a lack of structured follow-up a home,
commonly referred to asthe“ black box” phase of postdischarge
care. Both patients and professional s emphasized that education
provided during acute hospitalization is often forgotten due to
emotiona strain and should therefore be repeated and reinforced
during follow-up visits. In addition, physicians noted that
referrals to physiotherapists and dietitians are not based on
clearly defined criteria; instead, they largely depend on clinical
judgment and physician preference. Asaresult, physiotherapy,
particularly outpatient physiotherapy, is often initiated too late,
even though earlier referral and intervention might be beneficial
for patient outcomes. Moreover, communication between
primary and secondary care has several limitations. Information
isoften lost or repeatedly requested, and relevant clinical details
are not consistently transferred across care settings because
different electronic health systems are unable to exchange data
effectively. On the other hand, disease deterioration is often
accompanied by patient anxiety and hesitation to seek help,
sometimes reinforced by a perceived sense of failure when
symptoms cannot be managed independently. This uncertainty
may delay timely action, underscoring the need for objective
RPM to support patients in recognizing clinically significant
changes and responding appropriately (quote 6 in Textbox 1).

Development of a Hybrid COPD Care Pathway

This new theoretical hybrid care pathway focuses on patients
who experience hospitalization due to AECOPD, asthey place
the greatest burden on the COPD care system. Stakeholders
across primary and secondary care agreed that RPM strategies
should beinitiated and coordinated within secondary care, where
clinical expertise and data interpretation capacity are
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concentrated. Follow-up was considered most effective when
led by a dedicated hospital-based nurse (eg, a COPD coach),
who serves as the primary individual responsible for all
RPM-related activities (quote 7 in Textbox 2). In addition, this
individual could act as the first point of contact for patients
experiencing worsening COPD-related symptoms, including
those who are not enrolled in an RPM program (quote 8 in
Textbox 3). RPM-related activities include installing the RPM
devices, providing RPM-related education, reviewing RPM

Textbox 2. Quote 7: health care professional (workshop).

Knevelset d

data, managing aerts, and discontinuing RPM when appropriate.
While the COPD coach handles the practical aspects, close
collaboration with the treating physician and regular
communication with the GP remain essential. In addition to
RPM management, the COPD coach can also play akey role
in enhancing disease- and medication-related education and
serve asakey contact person for both patients and their informal
caregivers (Multimedia Appendix 8).

theinitial triage of alerts.

care.

General practitioner: Yes, we cannot hire someone for every pathology.

I nterviewer: Who should be responsible for reviewing the RPM-generated alerts?
Pulmonologist: Initialy, thiswould be anurse, who then reports back to the physicians (pulmonol ogists).

General practitioner: In our setting aswell, especialy if multiple conditions were being monitored, it would be a practice nurse who would perform

Home nurse: With telemonitoring, we are currently considering having an on-call nurse review the data once per day and escalate issues as needed.

Pulmonologist: | think it would be easier for our (pulmonology) department to assign someone to this task rather than shifting it to you in primary

Pulmonologist: We want to reduce your workload. That already starts with a COPD exacerbation, so inclusion in RPM happens in the hospital.
Therefore, it seemslogical for this responsibility to remain with us (the hospital).

Textbox 3. Quote 8: health care professional (workshop).

I nterviewer: Who should be the first point of contact for the patient?

Pulmonologist: A study nurse or areference nurse, like we have in our oncology department (onco-coach). In case the patient experiences any issues,
the patients contacts the nurse, who tries to solve the problem or contacts usin case of a medical issue.

Workshop participants emphasized that RPM should be
considered acomplementary tool rather than areplacement for
direct patient contact. Although physiological parameters
providevaluableinsights, they do not fully capturethe patient’s
clinical condition. Participants highlighted the importance of

Textbox 4. Quote 9: health care professional (workshop).

maintaining telephone or faceto-face interactions, as
communication allows HCPs to assess additional aspects, such
as the patient’s breathing, speech, and overall presentation,
which are essential for interpreting the clinical relevance of
monitored parameters (quote 9 in Textbox 4).

we know the patient well.

I nterviewer: Could this be replaced by increased RPM?

tool.

Pulmonologist: Is telephone consultation included somewhere in the infographic? We receive many phone calls from patients, and based on these
conversations, we assess whether a patient should come in for a consultation or whether, for example, a short course of medication is appropriate if

Pulmonologist: No, home monitoring would complement this or provide an initial indication, but when you speak to a patient by phone, you also
hear many relevant aspects: how they talk, how they breathe, and they can explain their situation.

Home nurse: Parameters are important, but they do not tell the whole story. With telemonitoring, when a parameter suggests that something may be
wrong, it remains important to see or hear the patient directly to assess whether that value is clinically meaningful. RPM can serve as a supportive

Primary care providers, particularly home care nurses, were
viewed as having a supportive role, assisting with device
troubleshooting or connectivity issues and communicating with
the hospital nurse when necessary. As not all patients receive
home care nursing, direct access to the COPD coach was
considered essential.

GPspreferred to remain informed of their patients’ participation
in an RPM program but did not wish to interpret continuous

https://humanfactors.jmir.org/2026/1/€93735

data streams. Instead, they favored receiving periodic summary
reports, with stakeholders specifically suggesting a one-page
summary (quote 10 in Textbox 5) offering an overview of the
patient’s clinical status. HCP workshop participants reached a
consensus that, within the proposed pathway, RPM data and
alertswould therefore be reviewed and triaged by the designated
in-hospital RPM team, with clinically relevant findings escalated
to the appropriate pulmonologist (quote 7 in Textbox 2). This
approach facilitates information sharing and continuity of care.
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Textbox 5. Quote 10: health care professional (workshop).
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| think those data should be available when the patient sits in front of you during a consultation, so you can integrate the data with everything else.
When you're with the patient, you want to seeit: that little graph of the oxygen saturation or breathing rate. There should already be an A4 sheet ready

with those data on it.

Currently, RPM is not embedded in the daily management of
patientswith COPD at our care center, but itislikely tobemore
beneficial for those with severe disease or multiple
comorbidities. However, participants indicated that patients
without multiple comorbidities could also benefit from closer
monitoring, representing asignificant opportunity for improved
care. Educating patients to enable self-monitoring is essential,
and monthly follow-up for more stable patients would be
desirable to ensure continuity and early detection of potential
issues.

The hybrid COPD care pathway is presented as an infographic
(Multimedia Appendix 8). It is organized into the main phases
of the care pathway (ie, hospitalization, recovery, stable phase,
and disease worsening), mirroring the circular trajectory shown
in Figure 2. For each phase, the infographic summarizes the
key activities of al stakeholders, grouped into 5 functional
domains: support, treatment, medical advice, patient education,

Textbox 6. Quote 11: health care professiona (workshop).

and monitoring. Changes from the current care pathway to the
hybrid model are indicated with an asterisk.

Potential Barriersto RPM Implementation

Several potential barriers to RPM implementation were
identified during the workshops, including low digital literacy,
limited disease awareness, and affordability. Low digital literacy
was highlighted as an important consideration in this popul ation
(quote 11 in Textbox 6). However, participants discussed that
RPM could remain feasible if the system were designed to be
assimpleand user-friendly as possible, requiring minimal effort
from patients. Limited disease awareness was al so identified as
a potential challenge, as some patients may be reluctant to
engage in monitoring or to be continuously confronted with
their disease status (quote 12 in Textbox 7). Furthermore,
participants emphasi zed that aerts generated by the RPM system
should be minimized and, where possible, should not be directly
visible to or burdensome for patients.

Interviewer: What are potential barriers for patients to use RPM?

Home nurse: | think the main challengeisdigital illiteracy.

Pulmonologist: Yes, but perhaps patients should not have to do much themselves?

General practitioner: If itisawatch that performs many tasks automatically, this should not cause many problems.

Textbox 7. Quote 12: health care professional (workshop).

may confront them with their condition more directly.

General practitioner and home nurse: Yes, indeed.

Home nurse: Another potential barrier is disease awareness. Patients may be reluctant to be monitored in this way. Similar to what we currently
observe, some patients do not seek care from their general practitioner or hospital because they do not want to know how severe their diseaseis. RPM

Interviewer: So, they may feel that they are being confronted too much with the reality of their disease?

Discussion

Principal Findings

This study mapped the current COPD care pathway, delineated
stakeholder roles, and developed a stakeholder-informed
theoretical hybrid COPD care pathway incorporating RPM,
while identifying key considerations for its integration into
routine COPD care. Stakeholders were defined as individuals
involved in the organization, delivery, or governance of COPD
care. While internationally established guidelines exist for the
management of COPD, thereisno globally standardized COPD
care pathway. Nevertheless, these guidelines recommend
common principlesthat should underpin COPD care, including
appropriate pharmacological trestment, smoking cessation, and
annual vaccination. In addition, individualized assessment of
nutritional status and mobility, encouragement of pulmonary
rehabilitation, and evaluation of the need for home supplemental
oxygen therapy should be performed [1]. However, the
organization and implementation of these principleswithin care

https://humanfactors.jmir.org/2026/1/€93735

pathways often rely on the clinical judgment of physicians or
locally devel oped internal hospital guidelines|[8]. Consequently,
substantial variation may occur between patient tragjectories,
depending on the country, available resources, and health system
organization [8].

Although there are often no clear guidelines for COPD
trajectories, evidence suggests that structured care pathways
can improve care and outcomes for patients, as well as reduce
unnecessary resource use and associated costs for health care
providers[14,15]. The proposed theoretica hybrid care pathway
is based on the COPD care pathway at atertiary care hospital
with an academic character (ie, Ziekenhuis Oost-Limburg, Genk)
in Belgium and may differ from practices in other clinical
institutions. Neverthel ess, many of the general insights obtained
remain relevant. In particular, the overarching responsibilities
and therole of the COPD coach within the proposed theoretical
hybrid care pathway may provide a useful starting point for
consideration in other care settings and may inform the future
development of similar care pathways. However, the specific
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delineation of this role, including task allocation, integration
within existing care teams, and organizational arrangements, is
highly context- and institution-specific. As these aspects were
beyond the scope of the workshops, they should be further
defined and adapted by individual health careingtitutionsduring
local implementation.

In the development of the hybrid care pathway, the researchers
specified that RPM would be performed using awearable device
capable of measuring multiplevital parameters, without further
specifications. The proposed hybrid care pathway should
therefore be understood as an organizational framework for
integrating RPM into COPD care rather than a device-specific
protocol. It does not prescribe or evaluate specific devices,
monitored parameters, alert thresholds, or escalation protocols,
which should be defined and evaluated in subsequent research.
Given that various hybrid RPM approaches have been evaluated
in the literature, with varying results, further research should
specify the components and structure of RPM in COPD [16].
Nevertheless, theintegration of RPM into chronic care pathways
isnot amere technical add-on but necessitates areconfiguration
of roles, responsibilities, and interactions within the care team.
Previous literature on real-world implementations showed that
it requires afundamental reorganization of clinical workflows,
staffing, and coordination structures [17,18]. For instance, in a
multicenter European oncology program covering 33 cancer
centers in France and Belgium, a remote symptom-monitoring
pathway based on weekly patient-reported outcomes was
successfully deployed after explicit roles were defined,
alert-management workflows were established, and the RPM
process was embedded into routine care using implementation
science methods [19]. Similarly, in chronic heart failure care,
surveys found that more than 80% of cardiology departments
created dedicated RPM teams after implementing RPM,
adjusting human resource alocation, and establishing new
consultation workflowsfor handling alerts[20]. Thesefindings
support the broader concept that implementing RPM may require
dedicated roles and adaptations to existing care processes.

In line with these insights, the proposed theoretical hybrid care
pathway differs from the current care pathway by introducing
anew stakeholder, the COPD coach, to support the integration
of RPM into COPD care. While the name given to this new
stakeholder is purely arbitrary, the role itself was proposed by
workshop participants as a potential coordinating function for
RPM-related activities. The COPD coach could be responsible
for all RPM-related activities, including device installation,
providing information on device use, following up on alerts,
and discontinuing RPM. The COPD coach could perform these
tasksin close collaboration with the treating pulmonol ogist and
be responsible for reporting escal ation outcomesto the treating
GP.

Another stakeholder potentially involved in RPM activitiesis
the informal caregiver, whose role in supporting patients
throughout the disease trajectory has been repeatedly
underscored by workshop participants but remains frequently
underestimated [8]. Within the care pathway, the involvement
of informal caregivers varies across phases of disease
management but typically includes assisting with activities of
daily living, medication management, emotional support, and
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coordination with HCPs [21]. Importantly, informal caregivers
could aso play an important role in the successful integration
of RPM into the pathway. They may help patients operate
monitoring devices, interpret and track generated health data,
and liaise with the COPD careteam (eg, the COPD coach) when
alerts or issues arise. Empirical studies suggest that patients
with engaged informal caregivers demonstrate improved
symptom management, higher adherenceto prescribed therapies,
and more effective participation in self-management activities
[22,23]. Consequently, informal caregivers act as an essential
link between the patient, the RPM system, and the
multidisciplinary care team, ensuring continuity, accuracy, and
responsiveness throughout the proposed hybrid COPD care
pathway.

While the COPD coach and informal caregiver play important
roles in the proposed theoretical hybrid COPD care pathway,
other stakeholders may also play significant roles. During the
RPM follow-up period, initia triage and coordination are
handled by the COPD coach, but the treating pulmonologist
retains overall responsibility for the patient’'s clinical
management when RPM alerts are generated. In some cases,
the GP may adjust medical treatment during a scheduled visit
based on RPM data trends or clinician-initiated
recommendations. When an informal caregiver isabsent, home
care nurses may support the patient in operating RPM devices
or help interpret monitoring data. They may serve as the
interface between the patient, caregiver, and physician, ensuring
device use and reporting. Thus, RPM becomes embedded within
a multistakeholder care model in which multiple stakeholders
jointly contribute to surveillance, triage, and therapeutic
decision-making [17].

Although this study did not focus on a specific RPM strategy,
implementing RPM requires several considerations. First, a
reliable device must be used to collect patient data, which may
take the form of a dedicated physical device or an application
installed on the patient’s smartphone. Second, data must be
transmitted and stored automatically and securely, ensuring
accessibility for authorized health care professionals. Where
appropriate, algorithmsfor data processing and aert generation
should be used to facilitate timely clinical decision-making.
Third, the collected information should be presented in a
meaningful and actionable manner for clinicians, ideally through
integration with the electronic health record or other existing
clinical systems [18]. Finally, patients must have sufficient
digital literacy to participate effectively in an RPM program.
Further research is needed to determine the level of digital
literacy required for successful engagement [24].

In addition to RPM strategies, mobile health solutions can play
ameaningful rolein addressing educational needs. Mobile apps
can provide structured, accessible, and on-demand educational
content that reinforces disease knowledge, enhances
understanding of treatment plans, and supports appropriate
responses to changes in health status, potentialy leading to
reduced hospitalizations and improved quality of life [25,26].
Such digital tools may therefore complement traditional
education, hel p overcome information loss after hospitalization,
and strengthen patients' self-management capacities [27].
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Future Per spectives

Future research should address several aspects related to the
practical implementation of this theoretical framework. While
previous research has demonstrated the feasibility and potential
value of RPM using wearable devices in other care settings,
further research is necessary to determineitsimpact on clinically
relevant patient outcomes [28]. In addition, the influence of
digital literacy and socioeconomic status on patients’ ability to
participate in RPM programs should be further explored, as
these factors have previously been identified as important
considerations and potentia barriers to the implementation of
digital healthtechnologiesin clinical care[29]. Cognitive burden
should also be further investigated, particularly in relation to
patients’ ability and willingnessto engage with RPM programs.
Likewise, the influence of language proficiency and the
availability and role of caregiver support should be explored,
particularly among patients who may require additional support
to engage with and use digital technologies.

Beyond the monitoring technol ogy itself, future studies should
further define strategies for alert management, asthesearelikely
to influence the workload of the HCPs involved. The COPD
coach role also requires further specification, including
qualifications, training, workload, and patient-to-coach ratios,
as well as clear procedures for aert escalation and clinical
decision-making. In addition, practica and organizational
considerations, including after-hours coverage, aert triage,
reimbursement, and medicolegal responsibilities, need to be
addressed before the role can beimplemented in routine COPD
care. Furthermore, the integration and communication of RPM
datawithin existing health care networks, particularly between
hospital-based and community-based care providers, should be
evaluated in the context of local care structures. Finally,
financial, organizational, and legal considerationsrequirefurther
investigation at the institutional and national levels. As these
aspectsare highly context-specific, they were beyond the scope
of the current study.

Knevelset d

Study Limitations

This study has several limitations. First, the sample size was
relatively small, and al participants were recruited from a
limited geographical region in Belgium, which may limit the
transferability of thefindingsto other settings. Second, patients
who participated in the interviews had very low daily
smartphone use (1 out of 5), potentially negatively influencing
their opinions on the added value of RPM. Asthedigital literacy
of the patient representatives in the workshops is unknown,
there might be bias regarding the use of thistechnology in this
patient population. Third, the use of convenience sampling of
HCPs may have introduced selection bias. Fourth, only 1
informal caregiver (who also served as a patient representative)
was included in the workshops. Further research is necessary
on how informal caregivers can contribute to hybrid care for
patients with COPD. Fifth, RPM was introduced as a wearable
device, such asasmartwatch, during the workshops, which may
have influenced participant views. Despite these limitations,
thisstudy offersvaluable, in-depth insightsinto the perspectives
of key stakeholders, providing a meaningful foundation for
future research on the development of hybrid care pathways.

Conclusion

This user-centered design study developed atheoretical hybrid
COPD care pathway through interviews and workshops with
stakeholdersinvolved in COPD care. To facilitate theintegration
of RPM, stakeholdersidentified the need for anew role, namely,
the COPD coach. This individual could be responsible for all
RPM-related activities, including device installation, patient
instruction, monitoring and triaging alerts, and managing the
discontinuation of RPM services. A dedicated RPM role may
support the coordination and integration of RPM into routine
COPD care, as stakeholders highlighted that adigital tool alone
may not be sufficient to achieve this. Asthe proposed pathway
is purely a conceptual model, further research is necessary to
evaluate long-term adherence in real-world clinical settings
before implementation.
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