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Purpose: Digital self-management interventions can improve outcomes in COPD, but many are standalone applications that lack care 
integration, limiting usability, adoption, and sustainability. Embedding such tools within electronic patient records (EPRs) may 
overcome these barriers, but few COPD interventions have taken this approach.
Patients and Methods: We used a user-centred design process to develop and refine a companion application for the My Lung 
Health Coach COPD self-management program within the Epic Care Companion platform. First, we developed and face validated 
a prototype with respirologists and program managers. Next, we iteratively improved the app following focus group and stakeholder 
evaluations, using a Plan-Do-Study-Act (PDSA) approach. Usability was assessed using the System Usability Scale (SUS) and Likert- 
style ratings, with qualitative feedback analyzed thematically and mapped to design changes.
Results: Four focus groups (n=7) and two stakeholder meetings were conducted iteratively across six PDSA cycles. Initial usability 
was low but improved following iterative modifications, reaching “excellent” levels. Likert ratings indicated high satisfaction with 
functionality and content. Thematic analysis identified key adoption enablers: readability, simplicity, supportive tone, clinician 
endorsement, and training. Specific modifications included enlarging text, simplifying navigation, rephrasing judgmental language, 
and clarifying wording. To facilitate use in a future clinical trial, a training module was developed. Integration into Epic ensured data 
security, workflow alignment, and future scalability.
Conclusion: Through iterative co-design, we developed an EPR-integrated COPD app with sustained usability improvements. 
Embedding patient and stakeholder feedback throughout development produced a clinically aligned and highly usable tool to 
complement virtual COPD self-management. This approach addresses longstanding limitations of standalone digital health tools 
and provides a scalable model for integrating patient-facing digital interventions into routine chronic disease care.

Plain Language Summary: Chronic obstructive pulmonary disease (COPD) is a common condition that makes breathing difficult 
and often leads to emergency room visits and hospitalization. Good self-management, which includes understanding the disease, 
medications, and strategies for daily life, can help people with COPD stay healthier. However, many people do not have access to 
programs that teach these skills, and existing digital tools are often separate from routine care. 

Our team developed My Lung Health Coach (MLHC), a free, evidence-based program that connects people living with COPD to 
trained educators for personalized education and support. To strengthen this program, we also designed a companion app that is built 
directly into the electronic patient record system used at our hospital. This integration makes the app secure, sustainable, and easier to 
use in day-to-day care. 

We worked closely with patients, caregivers, and healthcare professionals to test and improve the app through several design cycles. 
Participants told us what worked well and what needed fixing. Based on their feedback, we made changes such as enlarging the text, 
simplifying navigation, using supportive language, and creating a training module. Usability scores improved from poor to excellent 
after these changes. 
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This work shows that when patients and clinicians are included throughout the design process, it is possible to build digital health 
tools that are practical, acceptable, and aligned with real care workflows. Our next step is to test the app in a clinical trial to see how it 
can improve health and quality of life for people with COPD. 

Keywords: COPD, digital health, electronic health record, self-management, app

Background
Chronic Obstructive Pulmonary Disease (COPD) is a highly prevalent condition that affects 2.6 million Canadians and is 
a leading cause of morbidity, mortality, and healthcare utilization.1–5 In Canada, COPD exacerbations are a leading cause 
of emergency room visits and hospitalizations nationally (~90,000 admissions yearly),6 and COPD costs the healthcare 
system $1.5B annually.7 Effective self-management interventions that educate people about their disease and how to cope 
independently are known to improve health-related quality of life and decrease respiratory-related hospitalizations.8 

However, many patients do not have access to these interventions, and poor self-management behaviour remains an 
important care gap.9–11 In Canada, there is currently no uniformly available pathway for patients with COPD to access 
evidence-based self-management interventions, and individual providers lack the time and resources necessary to provide 
effective self-management support to all patients.12,13

There is growing interest in using digital health tools to address this important care gap and extend access to COPD 
self-management resources,14 driven by systematic reviews of digital tools showing improvements in dyspnea, health- 
related quality of life, and self-efficacy skills in COPD.15 However, sustained engagement of digital tools has been 
a challenge, possibly as most digital solutions have been developed as standalone interventions not integrated into patient 
and provider care routines (such as patient portals and electronic patient records), and few have thoughtfully considered 
data security, privacy, and sustainability during their development or implementation.15–17

In an effort to address both the need for high-quality COPD self-management education and the limitations of existing 
digital health solutions, our team created “My Lung Health Coach” (MLHC), a freely available evidence-based and 
person-centered COPD self-management program that connects people virtually with experienced certified respiratory 
educators (CREs) to provide structured COPD self-management education. In order to further augment the quality of 
MLHC, we also created an electronic patient record (EPR)-integrated companion mobile application for MLHC, 
allowing patients to seamlessly and securely access program resources and track their progress through their existing 
patient portal. To our knowledge, this is among the first completely virtual COPD self-management programs with 
a companion app directly embedded in a hospital EPR system.

The objective of this study was to co-develop and refine the MLHC companion app, engaging patients and other stakeholders 
in an iterative rapid-cycle user-centered design process. We chose a user-centered design approach in order to ensure our app 
meets the needs of patients and other important stakeholders, promoting engagement, usability, and acceptance.18

Methods
Development of My Lung Health Coach Self-Management Program
We developed MLHC iteratively in consultation with an adult respirologist (AK), a certified respiratory educator (LR), 
the Lung Health Foundation (a lung health charity), and persons living with COPD. MLHC is an evidence-based program 
based on international COPD guidelines, including the Canadian Thoracic Society guidelines and the Global Strategy for 
Prevention, Diagnosis, and Management of COPD document.2,19 MLHC connects people living with COPD with 
certified respiratory health educators, using a person-centered approach to provide COPD education and support. The 
program is delivered virtually through one-on-one meetings. The full 12-week program is provided over 6 individual 
sessions and covers: general COPD knowledge, smoking cessation, COPD medications, physical activity, mental health 
and wellness, vaccinations, symptom self-management skills, nutrition, travel, and long-term planning (Figure 1). MLHC 
is currently available freely to people across Canada (https://theloop.lunghealth.ca/my-lung-health-coach/).

https://doi.org/10.2147/COPD.S566619                                                                                                                                                                                                                                                                                                                                                                                         International Journal of Chronic Obstructive Pulmonary Disease 2026:21 2

Farrer et al                                                                                                                                                                          

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://theloop.lunghealth.ca/my-lung-health-coach/


MLHC Care Companion App Development and Evaluation
To enhance the value of the MLHC program, we created a mobile patient journey for patients enrolled in the program at 
our hospital, allowing them to track their progress and securely access educational resources. To accomplish this, we 
leveraged the Epic Care Companion architecture, which allows for the creation of applications embedded into the 
electronic patient record system our hospital uses in specialty care clinics. Care Companion apps are available to patients 
through their Epic patient portal, which can be accessed on desktop or through a dedicated mobile application.

Phase 1: Prototype Development
We developed the MLHC companion app prototype collaboratively and included insights from experts in respiratory medicine 
(AK), quality improvement (CF), and Epic integration (DM, KT). Using the Care Companion app architecture and applying best 
principles for patient-facing eHealth tool design,20 we created patient “tasks” corresponding to each of the 6 MLHC sessions. 
These tasks were categorized as “Education Tasks”, which included PDFs, videos, or external links to educational content, or as 
“General Tasks”, which prompted users to accomplish specific program-related objectives (see Appendix 1 Figures 1–3). The 
app also tracks patient completion of assigned tasks and presents a visual summary of their progress (see Figure 2). We face 

Figure 1 Content covered in the My Lung Health Coach Program.

Figure 2 Desktop and app layout of the prototype MLHC companion app.
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validated this initial prototype among 3 Adult Respirologists at Women’s College Hospital and 2 project managers at the Lung 
Health Foundation. Face validators were asked to provide feedback on app content alignment with national and international 
COPD guidelines, clinical appropriateness, and feasibility. We used their feedback to refine the structure, language, and layout of 
the app. After revisions, the final prototype was discussed among all team members.

Phase 2: Rapid-Cycle User-Centered Design Process
We next entered a rapid-cycle user-centered design (UCD) process to iteratively evaluate and improve the app, leveraging 
patient focus groups and stakeholder meetings.

Focus Group Recruitment 
To center our evaluation on the added value of the MLHC app, we recruited participants from a cohort of adults with 
COPD who had already completed the MLHC program without the app (n=12). We also sought participants with lived 
experience of COPD from Women’s College Hospital’s Experience Advisor pool. Participants were compensated for 
their time with a $50 gift card. All participants provided informed consent prior to participating in focus groups, 
including publication of anonymized responses/direct quotes. New participants were recruited for each subsequent focus 
group.

Stakeholder Meetings 
We also held stakeholder meetings to discuss revisions. These meetings included members of the study team, the CRE 
providing the program, and members of the Lung Health Foundation. Member expertise included clinical respiratory 
care, quality improvement, Epic integration, implementation science, operations, and health policy.

UCD Process
1. Focus groups: focus groups were moderated by a study team member with qualitative research experience (AK) 

and attended by 2–3 other team members. Each focus group took ~1.5 hours. Participants were introduced to the 
project and prompted to autonomously interact with the app on a tablet device (iPad) while “thinking-aloud” 
(verbalizing their thought process while interacting with the tool). The moderator then led participants through the 
app in detail, eliciting structured feedback on usability, content, format, acceptability, and comprehensibility (see 
Appendix 3 for focus group guide). Focus groups were audio recorded and transcribed verbatim.

2. Quantitative measures: Participants completed a usability evaluation questionnaire which included the System 
Usability Scale21 and 15 Likert-style questions related to app functionality, ease of navigation, content, and appearance 
(see Appendix 2 Tables 1–5).

3. Qualitative measures: Following each focus group, two study team members (AK and KA) independently 
reviewed the transcript. Applying a descriptive qualitative approach and using Excel, they used thematic analysis 
to identify themes inductively reflecting overall system usability, content, format, acceptability, and comprehen
sibility, accompanied by reflective quotations.22–24 Following independent analysis, AK and KA met to review 
identified themes, resolving any discrepancies through further discussion.

4. PDSA cycles: We employed the Plan-Do-Study-Act (PDSA) cycle methodology to iteratively refine our patient 
app after each focus group and stakeholder meeting.25 In each cycle we gathered both qualitative and quantitative 
data from focus group and feedback from stakeholder meetings and refined the app prior to the next cycle. This 
process was repeated until no new critical issues emerged related to system usability, content, or format. We 
defined “critical” issues as modifiable app elements felt to be significantly degrading user experience.

Results
We held four focus groups and two stakeholder meetings. The focus groups included a total of 7 participants, 6 of whom 
were people with COPD who had completed the MLHC program previously without use of the app, and 1 of whom was 
a Patient Experience Advisor who was a caregiver for someone with COPD. The other 6 MLHC “graduates” approached 
declined to participate. The mean age of focus group participants was 69.4 years (SD 7.1 years), 6 were women and 1 
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was a man. Of participants with COPD (n =6), 33.3% had had an exacerbation in the previous year. The mean COPD 
Assessment Test (CAT) score was 18.1 (SD 6.8), indicating medium disease impact from COPD. We held 2 stakeholder 
meetings. In total, we completed six PDSA cycles, which led to several prototype changes (Table 1).

Table 1 Iterative Changes Made to App Prototype in Response to Rapid-Cycle Design Process

PDSA Cycle Key Takeaways Changes Made Based on User and Stakeholder Feedback

#1 
Following first focus 
group

● Tasks lacked organization
● Ensure inclusive language
● Ensure completed tasks still accessible and easy to 

locate for future access
● Initial training and ongoing tech support consid

ered essential
● CRE involvement and endorsement crucial to app 

acceptability
● Unclear language (“I understand” for task 

completion)

● Established task naming convention and organizational structure (dividing tasks 
by session)

● Moved completed tasks to “Education” section of app for future access
● Developed app tutorial training module
● Highlighted CRE endorsement as a critical “selling point” for future patient 

recruitment
● Adjusted language where unclear or non-inclusive
● Increased font sizes throughout app

#2 
Following first 
stakeholder meeting

● Group consensus sought for format and content 
changes

● Workflows between MLHC program delivery and 
companion app needed refinement

● Discussed greater engagement of CRE with app content during MLHC program 
delivery

● Adjusted task pacing to better align with MLHC program progress (max 10–12 
tasks per 2 week period)

● Agreed on format and content changes based on focus group feedback, to be 
tested in next round

#3 
Following second 
focus group

● Importance of initial training again emphasized
● Importance of CRE “buy-in” to app content again 

emphasized
● Format and navigation changes were positively 

received
● Adaptability across devices was considered an 

asset
● Permanent location for completed tasks positively 

received
● Language clarity reviewed with patients

● Reaffirmed importance of pre-use training and CRE engagement for future app 
use

● Refinements made to app tutorial training module
● Minor formatting adjustments (separating tasks with multiple educational links 

into distinct tasks)
● Changed language of task completion to “I’m done” from “I understand” (several 

options reviewed with focus group participants)

#4 
Following third focus 
group

● Importance of initial training again emphasized
● Minor formatting issues identified (font size still 

too small, volume of content on screen not well 
balanced)

● Discussed language for task completion, broad 
agreement with “I’m done” wording

● Discussed training module content preferences

● Reaffirmed importance of pre-use training
● To address format issues, increased all font sizes, added clickable photo for PDF 

links, and embeded video links where possible instead of linking to outside 
sources

● Task completion language settled
● App training module components finalized (orientation to user interface, navi

gating through app tasks and button functionalities, accessing outside links and 
returning to app content)

#5 
Following fourth 
focus group

● Content well aligned with MLHC sessions
● Navigation and format comprehensible and 

straightforward
● Training module helpful
● Embedded video links an asset to in-app usability
● Clickable images for PDF links positively received

● No new critical issues identified

#6 
Following second and 
final stakeholder 
meeting

● Team walkthrough of both mobile and desktop 
user experiences in app well received

● App ready for next stage of research – launch of 
clinical trial

● Confirmed engagement of CRE for future planned clinical trial to direct patients 
to app between virtual sessions

● Trained research assistant to deliver app training module
● Established regular review period (monthly) to ensure content is up to date and 

links functional
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Quantitative Analyses
The System Usability Score was initially low (mean SUS 53.75 in the first focus group - “poor usability” range) but improved 
and remained high after changes to app content and format (mean SUS ranged from 78.3 to 95 in subsequent focus groups - 
“good” to “excellent” range, Figure 3). Overall, participants responded positively to Likert-style questions covering app 
functionality and content appropriateness, and less positively to ease of navigation and app appearance questions. The mean 
ratings (on a 1–5 scale) were 4.0 (± 0.5) for functionality, 3.8 (± 0.2) for ease of navigation, 4.1 (± 0.3) for content relevance, 
and 3.6 (± 0.6) for visual appearance. The principal driver of lower scores for ease of navigation was related to difficulty 
navigating back to the app from links and for visual appearance was related to font size and readability.

Qualitative Analysis
Thematic analysis of transcripts revealed important themes related to app content, usability, format, acceptability, and 
comprehensibility.

In relation to app content, participants valued the quantity and relevance of materials covered in the app, and felt it 
aligned well with what they learned during the program. One participant commented:

I think this was a lot better than just doing it by Email or getting the site and just going into YouTube yourself, because it keeps 
you up to date. (FG2, P03) 

and another stated: “I think this is fabulous. I think that there is so much information here” (FG1, P02). Some participants 
felt that not all the materials were individually relevant to them, but that having access was worthwhile. “I smoked for 
years, always going to be part of my life, so it’s still a good reminder” (FG2, P03). They also appreciated the breadth of 
information contained in the app, noting:

You need that flexibility because the progression of the disease might mean you need that info later. (FG1, P01) 

In terms of app usability, participants emphasized the need for orientation: “I would also want training but once you do it 
the initial once or twice, then you get the hang of it” (FG2, P03). Participants also appreciated the adaptability across 
different devices.

These are greatly laid out, you know, like big, and it’s good, especially if you have a tablet […] Because you know, as you get 
older, you’d like to see things bigger. (FG2, P03) 

Figure 3 Mean System Usability Scale (SUS) Score by Focus Group.
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Participants likewise emphasized the importance of simple navigation and large text size, with one finding:

That one area where we click into the activities. It could be larger because I had to go look for it […] larger font would have 
been better. (FG4, P05) 

Regarding the format, participants emphasized the simplicity of the app’s layout and lack of clutter:

I think it was simple. There wasn’t a lot of stuff on the page, which was really helpful. (FG4, P05) 

They did have some concerns with the labeling of materials as “tasks”.

Can we change the word task? […] I don’t want to work. I stopped working. Okay. I’m trying to manage my disease, you know, 
so maybe there’s tools, maybe it’s called tools to help me. (FG1, P01) 

Acceptability was high. Participants appreciated the flexible pacing of task completion, stating: “I like that there’s no 
time limit. Like with Lung Coach, there was no time limit with her either” (FG2, P03). They noted that an enabler of 
acceptability would be endorsement from their CRE, as “I think that having the coach, really makes the person 
comfortable with the tool, it’s gonna be very important” (FG1, P02). They also suggested that ensuring the app language 
was non-judgemental and emotionally supportive would foster acceptability. “There is shame in having COPD a softer 
approach would be more comforting” (FG1, P02).

To optimize comprehensibility, participants emphasized the importance of clear and simple terminology and instructions. 
Referring to one of the buttons used to indicate task completion, one participant commented: “For me, ‘I understand’ isn’t the 
same as ‘I’m done’” (FG3, P04). They also felt that access to a dedicated technical support contact would help resolve any 
issues, as well as having a tutorial available when starting to use the app.

If you have somebody that can help you get around it enough so that you understand what’s going on, it might make it easier. 
(FG4, P07) 

Integration of Findings
Across the six PDSA cycles, user feedback consistently informed changes to content, usability, format, acceptability, and 
comprehensibility of the app. Early sessions identified navigation difficulties, small font size, and unclear terminology, 
which corresponded with lower SUS scores. Subsequent modifications, such as increasing font size, embedding videos 
and PDFs, simplifying layout, clarifying task completion language, and rephrasing judgmental text were associated with 
improvements in SUS scores. Participants also emphasized the importance of CRE endorsement and requested training 
and access to technical assistance. Table 1 summarizes the specific modifications made in response to participant and 
stakeholder input (Appendix 4 Table 6 also demonstrate how system changes were mapped to the resulting themes from 
qualitative analysis). Any disagreements related to proposed changes were settled through discussion in subsequent focus 
groups and by obtaining majority consensus at stakeholder meetings.

Discussion
We developed and iteratively refined an EPR-integrated companion app to support COPD-self management education. 
Through six PDSA cycles, we achieved substantial usability gains and identified important enablers of acceptability such 
as readability, supportive tone, clinician endorsement, and simple navigation. Our findings highlight the value of 
embedding user and stakeholder input during tool development to ensure alignment with patient needs and health system 
workflows.

Our results align with a growing body of evidence supporting digital self-management interventions in COPD which 
endorses the value of user-centered design methods as an effective approach to optimizing tool uptake and usability prior 
to clinical use.26–29 These methods are likely critical to downstream tool success, as though systematic reviews in the past 
found mixed results relating to the efficacy of digital self-management interventions in COPD,15 recent trials that have 
incorporated user-centered design methods during app development have shown more promising clinical impact and 
sustained patient engagement.30,31 Several of the specific usability elements identified by our qualitative analysis, 
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including adjusting app language, optimizing font size, and the importance of support for patient onboarding, have also 
been supported as key drivers of usability in previous studies.26 Similarly, our finding that CRE endorsement and tight 
alignment of app and program content were seen as critical drivers of patient app adoption underscores the notion that 
digital tools in COPD must complement rather than replace existing care pathways.14 However, unlike previous COPD 
digital self-management apps, our app addresses data privacy and care integration concerns that can limit sustained 
adoption and scaling through EPR-integration into the existing patient portal.15–17

Though health apps are growing in use clinically, the quality of their development process and the content they 
contain is highly variable. For example, a recent review of self-management apps across chronic diseases found that user- 
centered design was inconsistently applied and that 87% of apps failed to incorporate available clinical evidence.32 Our 
two-phase development process for the MLHC companion app directly addressed these shortcomings, resulting in an 
evidence-based and patient-centered tool to complement the virtual self-management program we developed. Our use of 
iterative redesign informed by quantitative and qualitative patient and stakeholder feedback identified several critical 
system changes supported by previous digital health literature. Another important strength of our app is its integration 
into the hospital’s electronic patient record. Previous research has shown that integrating self-management tools into 
patient portals enhances patient self-management behaviours,33 and it also addresses potential data security and privacy 
concerns present with other standalone apps.32 Finally, developing the app within Epic Care Companion will also greatly 
facilitate any future efforts to scale and integrate our solution to other institutes using Epic, as no new IT infrastructure 
will be required, and patients and providers will already be familiar with the system interface, enhancing workflow fit and 
facilitating clinical oversight.

Our study has important limitations. We felt that knowledge of the MLHC program was integral to assessing the 
added value of the app, which limited our focus group recruitment population to 12 individuals who has already 
completed the program (6 of whom declined), and introduced some selection bias as participants who completed the 
MLHC program are likely more motivated to improve their disease self-management. Given that we did not identify any 
new critical issues by our 4th focus group, that our SUS scores were consistently high following our first round of 
changes, and that up to 85% of usability issues can be identified by as few as 5 users,34 we felt confident finalizing our 
app development process after 4 focus groups. However, we will also continue to track app usability during the next 
phase of this research project – a prospective pilot study. Our study also did not include longitudinal usability assessment, 
which would be necessary to fully understand long-term user engagement and sustainability of the app’s impact. In order 
to address these limitations, we are planning a larger pilot study of MLHC with the companion app, which will include 
both feasibility and clinical outcomes over time.

Conclusion
Through an iterative, user-centred design process, we developed and refined an Epic EPR-integrated companion app for 
the My Lung Health Coach COPD self-management program. Usability improved from the poor to excellent range across 
six PDSA cycles, with patient and stakeholder input driving key changes in readability, navigation, tone, and clinician 
endorsement. Unlike most COPD self-management apps, our intervention is embedded directly within the electronic 
patient record, addressing privacy, workflow, and sustainability challenges that have limited adoption and scalability in 
prior digital tools. By aligning with patient needs, clinical pathways, and organizational infrastructure, our approach 
offers a model for integrating digital health into routine COPD care, which has the potential to offer the benefits of self- 
management support and education at a scale not possible using conventional resources. Future research will evaluate the 
feasibility and clinical impact of this approach in real-world practice to determine whether these usability gains translate 
into sustained system engagement, ultimately leading to reduced healthcare utilization and improved quality of life.

Data Sharing Statement
Summary of qualitative data analysis available upon reasonable request.
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