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ABSTRACT

Background: Chronic obstructive pulmonary disease (COPD) is a chronic progressive lung
condition that results in substantial mortality, morbidity, and disability. Patients with COPD
report unmet needs for information about their disease and guidance on how to manage and
cope with it. Self-management support interventions can address these unmet needs. Among
patients with COPD, self-management support interventions have resulted in improved health-
related quality of life (HRQOL) while reducing acute-care use, yet it remains unclear how most
effectively to provide self-management support to patients with COPD and their caregivers in
health care settings. Peer support (ie, support provided by a person with a similar medical
condition) has been used with positive results among patients with various chronic conditions,
yet no randomized studies have focused on testing its effects for patients with COPD and their
caregivers.

Objective: The Better Respiratory Education and Treatment Help Empower 2 (BREATHE2) study
aimed to compare the effect of self-management support strategies that incorporate health
care professional (HCP) and peer support on HRQOL among patients with COPD.

Methods: We used a 2-arm, single-blinded, randomized controlled trial design to compare the
effectiveness of 2 strategies intended to engage patients and family caregivers in self-
management of COPD. One strategy relied on the HCP as the primary communicator about
COPD self-management (HCP Support); the other strategy used a dual approach that involved
both HCPs and peer supporters to deliver tailored COPD self-management support (HCP Plus
Peer Support). The HCP Support strategy included providing a written guide on COPD self-
management, a 1-hour session with a respiratory care practitioner (RCP) at the start of the
study period, and an RCP phone number to call with any follow-up questions or concerns over a
6-month intervention period. The HCP Plus Peer Support strategy included the same HCP
Support strategy components plus an invitation for the participant to join a peer support
program. The program provided peer support via 1-on-1 and group conversations with peer
supporters over a 6-month intervention period. The peer supporters received training to
provide peer support; they had COPD, had successfully stopped smoking, and had completed a
pulmonary rehabilitation program, or they were caregivers for someone who had COPD. A peer
support program coordinator was responsible for organizing and maintaining the peer program
activities. Participants in the HCP Plus Peer Support arm were invited to attend 8 group
gatherings in which self-management topics were discussed. The gatherings were co-led by the
peer supporters and occurred over a 6-month period (1 meeting every 3 weeks). The peer
supporters were also asked to reach out to each participant once they joined the program and,
if the participant did not attend a gathering, to update him or her on the event discussions.

Our primary hypothesis was that patients in the HCP Plus Peer Support arm would have a
greater improvement in HRQOL (as measured by the St. George’s Respiratory Questionnaire
[SGRQ] total score) at 6 months after discharge compared with baseline than would patients in
the HCP Support arm.



The study was conducted at 1 academic and 1 community hospital within 1 health system and
their affiliated clinics. The academic hospital served a low-income population living in an urban
setting, while the community hospital was in a suburban area. The study population included
patients aged 240 years who had been diagnosed with COPD by a physician and were currently
receiving daily treatment for it. Each patient participant was invited to have 1 adult family-
caregiver enroll with him or her in the study. Patients were recruited from inpatient and
outpatient settings; all intervention activities occurred in outpatient settings only.

The primary study outcome measure was the change in HRQOL as measured by the SGRQ total
score at 6 months compared with baseline. Secondary patient outcomes included the combined
number of COPD-related and all-cause acute-care visits (hospitalizations and emergency
department [ED] visits) per patient and patient-reported measures of self-efficacy, hope, and
support. The measures were assessed at baseline and at 3, 6, and 9 months after enroliment.

Analysis of the treatment effect between the 2 study arms was conducted under intention to
treat, and adjusted for baseline measures, site, and recruitment setting (inpatient vs
outpatient). The primary hypothesis was evaluated with a mixed random effects model in which
the main test of the hypothesis was of the interaction term of arm and baseline-to-6-month
measurements on the SGRQ. Analyses were conducted unadjusted and adjusted for relevant
patient baseline characteristics. Estimates of the intervention effect over time were evaluated,
both unadjusted and adjusted for patient characteristics.

Results: In total, 292 patient participants were randomly assigned to the 2 study arms. The
majority of participants were White (70.9%) and female (61.3%). The mean age of participants
was 67.7 (SD, 9.4) years. About half (51%) had an education level of some college or above, 41%
had an annual income <$20 000, and 26.4% were on continuous home oxygen therapy. No
significant differences in QOL at 6 months were found between the study arms. From baseline
to 6 months, the mean change in total SGRQ score was —0.52 points in the HCP Plus Peer
Support arm and —1.78 in the HCP Support arm (unadjusted difference of 1.26 points, with 95%
Cl, -5.44 to 7.96; P = .591). The participants randomly assigned to the HCP Plus Peer Support
arm had fewer COPD-related acute-care events. After adjustment for baseline patient
characteristics, the incidence rate ratio of COPD-related acute-care visits (hospitalizations and
ED visits) between the HCP Plus Peer Support arm and the HCP Support arm was 0.68 (95% Cl,
0.50-0.93; P =.016) at 3 months and 0.84 (95% Cl, 0.71-0.99; P = .04) at 6 months. The
participants randomly assigned to the HCP Plus Peer Support arm had significantly higher self-
efficacy and hope scores than those in the HCP Support arm. Differences between the 2 study
arms in acute-care visits, self-efficacy, and hope levels were no more significant at 9 months.
Participation in peer support program activities was low, with an average number of peer
encounters of 4.4 (SD, 4.2).

Conclusions: We found no significant differences in QOL between the study arms; however,
COPD-related acute-care use was significantly lower in the HCP Plus Peer Support arm during
the 6-month intervention period, with significantly higher self-efficacy and hope levels.



Limitations: The trial was conducted at 2 study sites within 1 health system. Treatment effects
were different at the 2 study sites, with participants recruited at the suburban, more affluent
site having better outcomes than those at the urban site. Of note, participation in program
activities was also higher at the suburban site, with more participants having in-person
interactions with their peers.

Assessment of treatment effects was limited by low participation rates in peer support program
activities. More research is needed to examine how peer support interventions can be
delivered in different settings and contexts and to assess their treatment effects.



BACKGROUND

Chronic obstructive pulmonary disease (COPD) is a chronic progressive lung condition
that results in substantial mortality, morbidity, and disability.13 COPD is the fourth leading
cause of death in the United States and a leading cause of hospitalizations.? Patients with COPD
report unmet needs for information about their disease and guidance on how to manage and
cope at “intellectual, emotional, and social levels.”4® Many patients with COPD lack the
information and skills to correctly use inhaled medications,”® manage breathlessness episodes,

and recognize early signs of COPD exacerbation.’*?

In a survey of 1102 people aged >40 years who have COPD in the United States, >77%
reported an inability to perform daily activities, including exercising, climbing stairs, and
walking.!3 A concurrent survey of 1051 physicians revealed that 54% of primary care providers
had inadequate knowledge about COPD practice guidelines and effective treatment options,
including supplemental oxygen use and pulmonary rehabilitation.!® Deficits in general nurses’
knowledge of COPD and proper inhaler use technique have also been reported.!41>
Recommendations to improve care for patients with COPD and reduce acute-care use include
an increased focus on advancing patients’ self-management skills (eg, proper use of inhalers
and smoking cessation) and a call for initiatives that incorporate patients’ and family caregivers’
perspectives into the design of supportive, patient-centered programs to improve health
outcomes.'®' In a qualitative study of 34 participants with a range of quality of life (QOL)
levels, the majority had significant challenges with coping and COPD self-management and
asked for supportive services beyond pharmacologic interventions.'® Family caregivers of
patients with COPD also report distress that affects their emotional well-being, professional life,
and QOL overall.1*2! These caregivers, the majority of whom are spouses, frequently have their
own life and health challenges.?? They commonly adopt a “1 day at a time” attitude to cope
with the burden of caregiving,?® and their caregiving has been associated with improved patient

outcomes.?*

One approach to helping patients with COPD and their caregivers is to provide self-

management support interventions in a manner that is sensitive to their needs and



preferences. A systematic review of 29 COPD self-management studies concluded that COPD
self-management education and support resulted in improved health-related QOL (HRQOL) and
reduced hospitalizations and emergency department (ED) visits.2> Nonetheless, it remains
unclear how most effectively to provide self-management support to patients with COPD and
their caregivers in health care settings so that an improvement in patient outcomes can be

realized.?%%’

Medical guidelines for COPD management vary in regards to incorporating
recommendations for provision of self-management support by health care professionals
(HCPs).283% The Global Initiative for Chronic Obstructive Lung Disease recommends self-
management interventions in communication with an HCP, given evidence of its impact on
improving health status and reducing acute-care use.?® Self-management interventions aim to
help patients improve their ability to manage COPD in their daily life and adopt desired health
behaviors, including medication adherence, smoking cessation, adopting an active lifestyle, and
participation in pulmonary rehabilitation.?! To help patients adopt these behaviors, coordinated
follow-up and support from well-trained HCPs is needed, along with services to help patients
overcome any barriers.'’3! Well-coordinated communication between providers is a
challenging aspect of COPD care, as most patients with COPD have multiple comorbidities and
see several providers.3233 With the increased demand for pulmonologists’ services in an aging
population, most of the care for patients with COPD in the United States is provided by primary
care clinicians.'®34 In 1 study, only 30% of patients with COPD reported that a pulmonologist
was the main provider treating their respiratory problems.!®* The majority of patients with COPD
are treated in primary care clinics, where providers typically have less access to specialized
respiratory care services or staff who are knowledgeable about inhaled treatments,
supplemental oxygen devices, and the unique challenges that patients with COPD and their
caregivers confront daily. The quality of health care and support services received by patients

with COPD is variable and depends on treatment setting and available resources.”:3>37

Peer support (ie, support provided by a person with a similar medical condition) has

been used to provide self-management support for patients with various medical conditions.



Studies that use peer support for patients with obesity, mental health issues, addiction,
diabetes, and cancer have shown increased self-efficacy and self-care behaviors as well as
improved clinical outcomes and QOL.33°° Examples of these programs include peer-led support
groups, dyadic peer-to-peer mentorship, and online networks. Peer support benefits are
attributed to the provision of emotional, informational, and appraisal support (ie, peer
affirmation of the “appropriateness of one’s emotions, cognitions, and behaviors”).>! Peer
support benefits both those who provide it and those who receive it. Using peer support to
improve self-management is particularly promising because the peer supporters (or peer
mentors/persons providing support) have credibility as people “who understand, have been
there, and done that.” Peer supporters can also model desirable health behaviors. These
elements are key to achieving behavior change, according to the social learning theory.>? Peer
support strengthens patients’ social support while reducing isolation and may offer important
benefits for patients who are hard to reach.>® Social support is particularly relevant to patients
with COPD, whose medical iliness often makes them reluctant to go out with family and friends
because of functional limitations and the need for portable oxygen. Among patients with COPD,
social support is associated with reduced hospitalizations, fewer exacerbations, and better

health status.>*>®

It is important to consider family members’ involvement in self-management support
interventions for patients with COPD. Family members play important roles as caregivers, and
their support becomes increasingly important as patients become more dependent.'®23 Family
caregivers may positively impact patients’ health care behaviors. Among patients with COPD,
those who have caregivers are less likely to smoke and more likely to adhere to medication
regimens; they also use acute care less often.?*>” However, caregivers can also have a negative
impact by being overprotective, which can lead patients to be more dependent and less
active.?’ Family-centered interventions to improve self-management among patients with
chronic conditions have been reported to improve adoption of positive health care behaviors

and reduce acute-care use.”®>°



The Better Respiratory Education and Treatment Help Empower 2 (BREATHE2) study
was a randomized controlled trial (RCT) that compared the effect of self-management support
interventions that incorporate HCP and peer support on HRQOL and acute-care use for patients
with COPD.%° Our overall goal was to compare the effectiveness of 2 health communication and
dissemination strategies designed to engage patients and family caregivers in successfully
managing COPD in “real-world” settings. Both strategies aimed to advance patient
understanding of COPD, its treatment options, and self-care tasks; support participants in
coping with the disease; and enable them to adopt a variety of positive behaviors
(eg, adherence to treatment plans; smoking cessation; joining pulmonary rehabilitation
programs; assuming an active, healthy lifestyle). One strategy relied on the HCP as the primary
communicator about COPD self-management (HCP Support arm), whereas the other used a
dual approach that involved both HCPs and peer mentors delivering such communication (HCP
Plus Peer Support arm). Peer mentors were patients with COPD and caregivers who successfully
managed COPD and had received foundational training on peer mentoring. Specifically, we
aimed to (1) conduct an RCT in which the HCP Support and HCP Plus Peer Support strategies
were tested in real-world health care settings; (2) compare the impact of these strategies on
patient satisfaction, experience, activation, self-efficacy, self-care behavior, health status, QOL,
use of ED and hospital services, and survival; and (3) compare the impact of these strategies on

caregiver satisfaction, experience, self-efficacy, stress, and coping skills.
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PATIENT AND STAKEHOLDER ENGAGEMENT

In the BREATHE2 study, we used a participatory research approach in which we
partnered with patients, caregivers, and stakeholders throughout all phases of the research.
We started by composing a research team that included 1 patient and 1 caregiver as co-
investigators who closely worked with the researcher co-investigators, attending research team
meetings and making decisions as needed throughout the study period. The patient co-
investigator has COPD and is an active member of the COPD Foundation and a strong advocate
for patients with COPD. The caregiver co-investigator has been a caregiver for someone who
had severe COPD for more than 30 years, and she served as a partner on 1 of our earlier

studies.

To further ensure meaningful engagement of patients, caregivers, and stakeholders in
this study, we closely worked with a patient and family partners (PFP) group that held its own
meetings throughout the study period, as well as a group of health care and community
stakeholders who were invited to joint study meetings held periodically, with all the PFP and
the research team members invited. The PFP group was assembled at the start of an earlier
PCORI-funded trial (the BREATHE study) and had an average of 12 members (patients with
COPD and caregivers). Four of its original members have since passed away, and new members
have joined. At the time of writing this report, the PFP group included 7 patients (4 women and
3 men) and 5 caregivers (3 women and 2 men). The PFP group weighed in on all research plans

and helped develop study recruitment materials and study interventions.

The PFP group meetings were regularly attended by the study principal investigator (PI)
and the patient and caregiver co-investigators. Agenda items were decided jointly with group
members, discussions took place freely, and all members were encouraged to express their
opinions. The idea for the BREATHE2 study originated from ongoing work over the past several
years with the PFP group and various stakeholders, including physicians, social workers,
respiratory therapists, homecare nurses, case managers, health care administrators, patient
advocacy organizations, policy makers, and payers. During PFP meetings, the partners

repeatedly voiced the need to connect with peers and receive information about COPD, its
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treatment, and ways to self-manage it. They proposed using groups “like this one” to
communicate about these issues and support each other. All study recruitment materials were
co-developed with the study partners and stakeholders. For example, the PFP group proposed
creating a video to help with participant recruitment. The video described goals of the study
and its interventions and provided first-person narratives related to COPD management. The
partners proposed ideas about the key message for that video—namely, that “there is hope
after COPD diagnosis and one may have good quality of life while living with COPD.” Patient and
stakeholder perspectives also shaped the content of the informed consent document and the

way we presented the study to potential participants.

Close work with the patient and caregiver co-investigators and the PFP group led to the
interventions tested in this study. For example, the research team, including the patient and
caregiver co-investigators, developed an initial set of opening questions for each group event
and proposed icebreaker activities for the peer support program get-togethers. The initial plan
was drafted as a table by the Intervention Development Workgroup, which included patient
and caregiver co-investigators and researchers. This draft was then reviewed in detail at the
study’s joint team meeting, which included researchers, all PFPs, and stakeholders. We received
further feedback from the PFP group on how to phrase the questions pertaining to patient-
caregiver relationships and on specific icebreaker activities that the partners thought were
worth using at multiple sessions. Based on this feedback, a final set of opening questions and

icebreaker activities was developed.

The study partners and stakeholders also helped shape intervention design, choice of
study outcomes, and planning for sustainability of study interventions. For example, the
partners and stakeholders believed that QOL is an important outcome and supported its use as
the primary outcome of this study. Toward the end of the study, the study partners and
stakeholders were engaged in discussions about mechanisms for sustaining peer support
delivery to interested study participants after the end of the research period. Together, we
identified available peer support options in the areas where participants resided and informed

participants about those options at the end of the study. These options included the COPD

12



Foundation support line; Better Breathers clubs (sponsored by the American Lung Association);
and a local support group facilitated by one of the BREATHE Pals, with support from 1 of the
study sites (Howard County General Hospital [HCGH]). (See Table 2A in Appendix A for detailed

examples of patients’ and stakeholders’ engagement impact on this study.)

More broadly, the elaborate, multipronged structure for patient and stakeholder
engagement in this study—patient and caregiver co-investigators working with researchers; a
separate partners group that met throughout the study period concurrent with research team
meetings; and the joint meetings of partners, stakeholders, and researchers—affected all study
team members by helping foster collegial relationships, open conversations, and iterative cycles
of discussions and actions to address study challenges. The study structure allowed for
relationship building among academic researchers, patient and family co-investigators and
partners, and stakeholders; it also fostered empathy and understanding for the struggles of

patients and caregivers who are striving to cope with COPD.
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METHODS

Study Overview

Helping patients follow treatment recommendations and adopt desired behavior is
viewed as the responsibility of HCPs. Evidence-based guidelines for COPD management,
provided by the American Thoracic Society and European Respiratory Society, include
recommendations for smoking cessation, active lifestyle counseling, and education and self-
management support.®! These guidelines are followed to a varying extent, depending on the

care setting and the availability of health care team members who can implement them.

Reliance on HCPs to provide self-management support and promote behavior change,
however, is limited by the lack of key features of behavior change theories, such as role
modeling.>? Peer supporters (sometimes also called mentors) who share the same condition
with patients can be effective and influential communicators. Studies that bring peers together
and have peer supporters or mentors communicate about self-management have been
successful in improving self-efficacy and clinical outcomes among patients with chronic

diseases.3840,62-65

The BREATHE2 study was a 2-arm, single-blinded RCT comparing the effectiveness of 2
strategies intended to engage patients and family caregivers in self-management of COPD in a
real-world setting. One strategy relied on the HCP as the primary communicator about COPD
self-management (HCP Support arm); the other strategy used a dual approach involving HCPs in
conjunction with peer supporters to deliver tailored COPD self-management support (HCP Plus
Peer Support arm). Both strategies aimed to advance patient and caregiver understanding of
COPD, treatment options, and self-care and to encourage adoption of positive health behaviors,
such as adherence to treatment plans, smoking cessation, participation in pulmonary

rehabilitation programs, and active lifestyles.

The BREATHE2 study conceptual model, depicted in Figure 1, displays the mechanism by
which HCPs and peers can help improve patient and caregiver outcomes. In the traditional

medical expert model, HCPs are tasked with providing information about COPD, referring

14



patients to treatment services and programs (eg, pulmonary rehabilitation, smoking-cessation
programs), and supplying encouragement and support for patients to implement
recommended self-care practices and desired behaviors (depicted in the blue arrow and box in

Figure 1).

Although all these HCP contributions are essential to caring for patients with COPD, they
may be insufficient to provide the needed support to induce and maintain positive behavior
changes. According to social cognitive theory, self-efficacy mediates behavior change, and
achieving self-efficacy requires the practice and mastery of necessary skills, modeling of desired
behaviors, and social persuasion.>? Patients who have successfully learned to manage their
COPD by adopting the necessary skills and desired behaviors (such as quitting smoking and
completing a pulmonary rehabilitation program, both of which were requirements for being a
peer supporter in this study) are consequently well positioned to help other patients with COPD
(and their caregivers) by sharing personal experiences in managing COPD and the everyday
challenges that it imposes. The ways in which peer support can help are depicted in the green
arrow and box in the model. Peer supporters are uniquely able to provide other patients with
COPD what HCPs cannot: the role modeling of desired behaviors and a hopeful and persuasive
message that these behaviors are achievable.®® Peer support involves provision of relevant and
credible information, delivered by positive role models who also experience reciprocal gains
from this work in giving back and helping other patients who are experiencing a similar

condition.>1.67

A dual-support approach that involves pairing expert HCP services with peer support
enables patients to receive (1) the technical information they need from HCPs and referrals to
services that will enable them to adopt recommended behaviors; and (2) additional support
from peers in the form of informational, instrumental, emotional, and social support as well as
hopeful messages that increase the likelihood that they will become more activated and
achieve the self-efficacy needed to successfully manage COPD. Although the self-management
support that HCPs provide would be expected to increase self-efficacy and improve behaviors

and outcomes,?>®870 we expected the dual-support approach (HCP Plus Peer Support) would

15



lead to more benefits than an approach that relied only on HCPs (HCP Support). Figure 1 depicts
the intermediate outcomes where the dual-support approach is likely to exert its additional

benefits on patient and caregiver outcomes (see the green highlighted text in model).
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Figure 1. BREATHE2 Study Conceptual Model
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Study Hypotheses

The primary study hypothesis was that patients in the HCP Plus Peer Support arm would
have a greater improvement in HRQOL (ie, a greater negative change in total score on the
St. George’s Respiratory Questionnaire [SGRQ]) at 6 months after discharge compared with
baseline than would patients in the HCP Support arm (study aim 2). Our secondary hypotheses
were that in a comparison with participants in the HCP Support arm, patient participants in the
HCP Plus Peer Support arm (1) would have better HRQOL (ie, a greater negative change in total
SGRQ score) at 9 months after enrollment and (2) would have reduced numbers of COPD-
related acute-care visits (hospital and ED visits) at 3, 6, and 9 months. Additionally, we expected
that these participants would have improved activation, self-efficacy, and self-care behaviors; a
higher level of informational, instrumental, and emotional support; and less social isolation
(study aim 2). We also expected that caregiver participants in the HCP Plus Peer Support arm
would report a greater understanding of COPD and preparedness for caregiving than the

caregivers in the HCP Support arm (study aim 3).

Study Design

A schematic of the study design is shown in Figure 2. The study used an RCT design with
2 arms. Patient participants were randomly assigned to either the HCP Support or HCP Plus
Peer Support arm. Each patient participant was invited to have 1 adult family caregiver enroll
with him or her in the same study arm, but this was not a requirement for study enroliment.
The target for enrollment was 290 patients with COPD; we ultimately enrolled 292 patients.

Fifty caregiver participants were also enrolled.

All study participants received a written educational guide and a 1-hour session with a
respiratory care practitioner (RCP), with the option to further contact the RCP by phone as they
desired during the 6-month intervention period. Additionally, participants who had been
randomly assigned to the HCP Plus Peer Support arm were invited to join a peer support

program.

18



Patient and caregiver participants could not be blinded to their study arm assignment
because of the design of the interventions, but the randomization assignment was concealed
from all research team members performing data collection, medical records abstraction, and
outcomes assessments. We also used standardized instruments to collect data and instructed
the data collectors not to take notes that included patient information (to minimize recall in
case of inadvertent disclosure of intervention arm assignment by a study participant to a data

collector during data-collection interviews).

The study was approved by the Johns Hopkins Institutional Review Board, and written
consent was obtained from all the study participants. The study is registered at
ClinicalTrials.gov (NCT02891200:
https://clinicaltrials.gov/ct2/show/NCT02891200?term=NCT02891200&draw=2&rank=1).

Figure 2. Schematic of Study Design

HCP Support arm
(n=145)

Patients with COPD coming to
hospital or clinic at 2 sites® (N = 290)

HCP Plus Peer Suport arm
(n=145)

Abbreviations: COPD, chronic obstructive pulmonary disease; HCP, health care practitioner.
2Randomized within site and service setting. The study sample size calculation was for 290, but we ultimately
recruited 292.

Study Setting

The study was conducted at 2 sites within the Johns Hopkins Health System: Johns
Hopkins Bayview Medical Center (JHBMC) and HCGH, along with their affiliated pulmonary and
primary care clinics. JHBMC is an academic medical center in Baltimore, Maryland, with 550
inpatient beds; it serves an urban population that has a large percentage of patients with low
income. HCGH is a 300-bed community hospital in Columbia, Maryland, that serves a more

affluent suburban population. Both sites have pulmonary specialty clinics on campus and
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operate large on-site pulmonary rehabilitation programs. The 2 sites also serve patients with
pulmonary disease who receive care at primary care clinics that are part of the Johns Hopkins

Community Physicians network.

Participants

Participant inclusion criteria were having a physician-provided diagnosis of COPD and
receiving treatment for it (defined as receiving treatment at a hospital or clinic for COPD); being
aged 240 years; having no non-COPD-related terminal ilness (ie, life expectancy <6 months);
and having no severe cognitive dysfunction, determined based on the patient’s ability to follow
instructions (ie, patient could provide informed consent). Exclusion criteria were inability to
speak English; cognitive dysfunction impairing the patient’s ability to provide informed consent
and follow instructions; active substance abuse or unstable major psychiatric condition (as
determined by the patient’s health care team); a non-COPD—related terminal illness (ie, life
expectancy <6 months); planning to move from the area; living in hospice care or long-term

nursing home; or inability to provide contact information.

If patient participants had an adult family member (aged 218 years) involved in their
health care, they were encouraged to invite that family member to enroll along with them in
the study. Caregivers were excluded if they did not speak English or were unable to provide

contact information.

Recruitment and Randomization

Participants were recruited from inpatient and outpatient settings. In the inpatient
setting, a proactive approach was used to ensure that all patients with COPD who were
admitted to the 2 study site hospitals were informed about the study. Materials about the
study were distributed at the outpatient clinics, and providers were encouraged to refer their
eligible patients to the study. For hospitalized patients, we used hospital patient censuses and
diagnosis lists to identify potentially eligible candidates. These candidates were then
approached by a study team member, who shared detailed information about the study and

answered patients’ questions. Candidates who were interested were consented and enrolled
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during their hospital stay and before their hospital discharge, whenever possible. The study
start date for participants enrolled from the hospital was established as the date of their
hospital discharge. Interested patients who could not be enrolled before discharge were

subsequently contacted by phone to schedule an enroliment visit.

At the outpatient clinics, recruitment materials were available in waiting areas and
distributed by health care providers to patients. Interested patients filled out an information
card; a study team member then contacted them by phone to determine eligibility and
schedule an enrollment visit. Study team members were also available at select outpatient sites
to meet patients directly referred to the study by their health care provider. Later in the course
of the study, patients with COPD who visited the pulmonary clinic at 1 of the study sites were

mailed a letter informing them about the study.

If patient participants had an adult family member involved in their health care, they
were encouraged to invite that family member to enroll with them in the study. If the
participant approved, the family caregiver was approached for consent. Caregivers could be
consented at the hospital, at the enrollment visit with the patient, or at a separate enrollment

visit, depending on their availability.

After patient consent had been obtained, baseline data were then collected, a cognitive
assessment and spirometry testing were conducted, and patients were randomly assigned in a
1:1 ratio to 1 of the study arms based on a pregenerated sequence of assignments.
Randomization was stratified by 4 site-setting strata (JHBMC inpatient, JHBMC outpatient,
HCGH inpatient, and HCGH outpatient), and a computer algorithm was then used to perform a
blocked randomization assignment within strata, with randomly selected block sizes of 2, 4, or 6
participants. If a patient had a caregiver enrolled with them in the study, that caregiver was

assigned to the same study arm as the patient.

Both patient and caregiver participants were compensated for their participation.
Compensation was contingent on completion of a survey at each of the 4 data-collection time

points (baseline, 3 months, 6 months, and 9 months). Patient participants were paid $20 at
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baseline, $15 at 3 months and 6 months, and $30 at 9 months. Caregiver participants were paid

$15 at each time point.

Interventions and Comparators

The study had 2 arms: the HCP Support arm and the HCP Plus Peer Support arm. The
HCP Support arm included providing patients and their caregiver a written guide on COPD self-
management, a 1-hour session with an RCP at the start of the study period, and the RCP phone
number to call as needed with any follow-up questions or concerns over the 6-month
intervention period. The HCP Plus Peer Support arm included the same components as in the
HCP Support arm, but in addition, the participants were invited to join the peer support
program. This program provided peer support through 1-on-1 and group conversations with
peer supporters over the 6-month intervention period. Below, we describe the HCP Support

and HCP Plus Peer Support arms in more detail.

HCP Support arm

All participants in this study received HCP support from a trained RCP and a written
guide on COPD self-management, which was co-developed with patients and family members
as part of an earlier study and is described elsewhere.”® The RCP held a 1-hour individual
session with each patient participant and his or her family caregiver, when possible. Sessions
were held at the study site at which the participant usually received care. In these sessions, the
RCP discussed COPD self-management, reviewed COPD medication use and inhaler technique,
and discussed oxygen devices, as applicable. The sessions took place in person within 2 months
of patient enrollment in the study. If patients missed their session, they were scheduled for
another. If they missed the second appointment, the RCP reached out to them and offered to
hold their session by phone. At the end of the session, the RCP provided a telephone number
and email address to the participants, encouraging them to contact her with any questions or

concerns during the 6-month study period.
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HCP Plus Peer Support arm

Participants randomly assigned to the HCP Plus Peer Support arm received the same
COPD self-management written guide, had the 1-hour session with the same RCP as in the HCP
Support arm, and had the RCP phone number to call with questions over the 6-month
intervention period. In addition, they were invited to join a peer support program for 6 months
that was designed for patients with COPD. The program offered patient and caregiver
participants peer support via multiple modalities, including 1-on-1 and group conversations

held by phone and in person.

In the HCP Plus Peer Support study arm, participants were invited to meet other people
who had COPD and their caregivers in a series of 8 group meetings, called get-together events,
held every 3 weeks at the study site over a 6-month period. Participants were also matched
with an individual peer supporter, called a BREATHE Pal. The peer support program
coordinator, who was a licensed clinical social worker, provided program administration and
organization. The peer support program coordinator also provided training, supervision, and
support to the BREATHE Pals and matched them with the study participants. To the extent
possible, matching of the BREATHE Pals and patient participants was conducted based on
preset criteria: (1) study site (JHBMC or HCGH); 2) whether the participant was a patient or a
caregiver (ie, patient participants were matched with a BREATHE Pal who had COPD; caregiver
participants were matched with a BREATHE Pal who was a caregiver to someone with COPD);
(3) use of oxygen therapy; and (4) sex. The BREATHE Pals could talk with the participants at the
get-together events, by phone, or both, based on participant preference and attendance. As
needed, the BREATHE Pals would communicate with the peer support program coordinator
about any patients who were struggling with psychosocial issues or unmet needs; the peer
support program coordinator would provide counseling to these participants and connect them

with resources in the community.

Each get-together was co-led by2 BREATHE Pals and facilitated by the peer support

program coordinator. Select predetermined topics about COPD self-management were
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discussed at each meeting, and the messages delivered by the RCP were reinforced (See

Table 3A in Appendix A for a detailed list of discussion topics).

Peer Support Delivery

Following their match to a new participant, assigned BREATHE Pals would call the
participants they were matched with to introduce themselves, discuss their role, and share
commonalities in their experiences with COPD. During this initial call, the BREATHE Pal
ascertained whether the patient had any unique needs for participating in the program, such as
mobility limitations, dietary requirements, or needing assistance with transportation to attend
get-togethers. If patients were using oxygen, they were advised to bring a full oxygen tank to
get-togethers. Before each get-together, BREATHE Pals would call to confirm participants’

attendance and whether a family caregiver would be joining them.

Peer support group conversations occurred over a 6-month period at 8 get-together
events, and each event had a specific theme. If participants missed a get-together for any
reason (eg, personal preference or health issue), they could call in to a similarly themed
monthly group teleconference call to catch up on missed topic conversations. Additionally, their
BREATHE Pal called them afterwards to check in, update them on conversations that took place
at any get-together that they had missed, answer any questions, and encourage them to attend
the next event. These ongoing communications helped the BREATHE Pals develop individual
relationships with each person with whom they were matched. The peer support program
coordinator carefully monitored each BREATHE Pal’s level of comfort with program activities

and the number of matched participants so that no BREATHE Pals were burdened by their role.

At each group event, the participants and BREATHE Pals would discuss COPD and share
their experiences in coping with and managing it. The get-togethers followed a rotating
sequence of 8 themes. Because new participants were not started in cohorts but began their
participation from the date of their enrollment, having a rolling schedule granted all
participants the opportunity to participate in the full breadth of the program; participants could

join the event sequence at any time and continue for 8 get-togethers, thus participating in all 8

24



discussions. If at any point the number of participants attending get-togethers at a site
exceeded 20 people, a new group was initiated. (Table 3A in Appendix A shows the get-

together themes and topics in detail.)

The get-togethers provided an open forum for patients and their caregivers to share
their experiences with COPD and managing its various impacts on their lives. Each get-together
lasted 90 minutes. The BREATHE Pals used a set of suggested icebreaker activities and opening
guestions to start the sessions. Examples of openers included sharing a personal story related
to the meeting topic or sharing coping strategies, such as pursed-lip breathing, to start the
discussion. Participants were also encouraged to discuss any COPD-related issues that were
affecting them presently. Lunch was provided at the meetings, and time was reserved for
participants to socialize at the end of each meeting (approximately 30 minutes). This was an
informal way for participants to network and bond. Any individual participant concerns could
be discussed at that time between the participant and his or her BREATHE Pal and/or the peer

support program coordinator.

Peer Supporters’ (BREATHE Pals’) Identification, Role, and Training

BREATHE Pals were required to have COPD and not be current smokers; they also had to
have completed an acute pulmonary rehabilitation program. Family caregivers of individuals
who met the BREATHE Pal criteria were also eligible to become BREATHE Pals as a caregiver

peer supporter.

Prospective BREATHE Pals were initially nominated by a pulmonologist or a pulmonary
rehabilitation staff member at 1 of the study sites. We reached out to the providers and teams
at the clinics and rehabilitation centers to ask for nominations of individuals who met the
eligibility criteria and had the appropriate skills and disposition for peer mentorship. Later in
the study, candidates were also found among HCP Plus Peer Support participants who had

completed their participation in the study.

Candidates were then interviewed by the peer support program coordinator about their

ability and motivations to become a peer supporter. Candidates then received orientation and

25



training on how to provide peer support over the course of four 3-hour training sessions.
Examples of training topics included engaged/active listening, effective communication,
building trust and partnership, answering common questions and concerns for people with
COPD, recognizing red flags and crises, and learning how to share their personal stories and
experiences. The teaching techniques employed included group discussion, storytelling, and
role-playing. Candidates who completed training and were still interested in becoming
BREATHE Pals were formally consented. BREATHE Pals were validated as formal volunteers at
the respective study site hospitals after completing institutional requirements (eg, background

checks, privacy and emergency preparedness training).

During the program, the BREATHE Pals received ongoing support and guidance from the
peer support program coordinator in person and by phone. The peer support program
coordinator ensured that the BREATHE Pals followed program procedures and policies, which
included not giving medical advice and remaining nonjudgmental. She also helped facilitate
difficult conversations within the group at the get-togethers, though the BREATHE Pals led the

discussions.

Upon enrollment, each BREATHE Pal committed to serve in that role for at least a
9-month period to maintain continuity between participants and matched BREATHE Pals. At a
minimum, the BREATHE Pals were expected to call the participant initially, and then after any

get-togethers that the participant missed.

Study Outcomes

In this study, we measured primary and secondary patient outcomes, intermediate
outcomes (see Figure 1), and caregiver outcomes. We also assessed implementation of
intervention activities in both study arms and patient experiences with the peer support

program.

Primary Outcome (Patient)
The primary study outcome measure was change in HRQOL as measured by the SGRQ

total score at 6 months after enrollment compared with baseline. The SGRQ is a validated,
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standardized, self-reported instrument for measuring HRQOL among people with respiratory
conditions. It consists of 76 items divided into 3 domains: Symptoms, Activity, and Impacts. A
total score is calculated to determine the impact of disease on overall health status. All scores
(total and domain scores) are on a scale from 0 to 100, with higher scores indicating worse QOL.
The threshold for clinical significance (minimally important clinical difference) on the SGRQ is a

difference of 4 points.”! Patients who died were given a score of 100 (worst possible score).

Secondary Outcomes (Patient)

The study included the following secondary outcomes:

e The change in HRQOL from baseline to 9 months, as measured by the SGRQ total score,
as well as the changes in the SGRQ domain scores. (See details on the SGRQ under
“Primary Outcome [Patient]”.)

e COPD-related and all-cause acute-care use, measured as (1) the combined number of
COPD-related acute-care visits (hospitalizations and ED visits) from enrollment up to
each study time point (3 months, 6 months, and 9 months) for all participants who were
alive and still enrolled in the study at that time point; and (2) the combined number of
all-cause acute-care visits (hospitalizations and ED visits) from enrollment up to each
study time point (3 months, 6 months, and 9 months) for all participants who were alive
and still enrolled in the study at that time point.

e The data on hospital and ED visits included all visits within the Johns Hopkins Health
System as well as hospitals within Maryland, Delaware, and the District of Columbia.
Data were obtained on all study participants from enrollment up to the 9-month time
point. (See the “Data Collection and Sources” section for more details.) We determined
whether a visit was COPD related by using a computer algorithm based on a set of
predetermined discharge diagnoses that indicate COPD-related reasons (principal /CD-
10 diagnosis [Dx] of J41.0, J41.1, J41.8, J42, J43.0, J43.1, J43.2, J43.8, J43.9, J44.0, J44.1,
J44.9; or principal Dx of J96.00, J96.01, J96.02, J96.21, J96.22, J96.90, J96.91, J96.92,
R06.03, R09.2 WITH a secondary Dx of J44.0 or J44.1).

e Mortality was assessed by measuring the mortality rate. We also conducted a “time to
event” survival analysis, with the combined event of death or first COPD-related acute-
care event (hospitalization or ED visit—whichever occurred first) as the end point.
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Intermediate Outcomes (Patient)

The intermediate outcomes assessed in this study were those on the pathway to
improving health outcomes that we expected the tested interventions to change. (See
Figure 1). Those outcomes included patient perceptions of support,’?’3 patient activation,’*
hope,”® self-efficacy and self-care behaviors,”® smoking cessation, and participation in
pulmonary rehabilitation. These outcomes were measured via patient self-report at baseline,

6 months, and 9 months after enrollment.
The study included the following intermediate patient outcomes:

e Patient perceptions of support were measured using the PROMIS® measures of
Emotional Support (perceptions of being cared for and valued by others), Informational
Support (perceived availability of information/advice), Instrumental Support (perceived
availability of assistance with material, cognitive, and task performance), and Social
Isolation (perceptions of exclusion or disconnection from others).”>’> Measurements for
each domain consist of T-scores, which are standardized scores with a mean of 50 and
an SD of 10; higher T-scores represent a higher level of the measured concept. Higher T-
scores for Emotional Support, Informational Support, and Instrumental Support reflect
increased levels of support. Higher T-scores for Social Isolation reflect increased levels of
social isolation and decreased support.

e Patient activation was measured using the Patient Activation Measure (PAM).”* PAM
scores range from 0 to 100, with higher scores indicating more activation.

e Patient levels of hope were measured by the Herth Hope Index (HHI),”> which has total
scores ranging from 12 to 48; higher scores indicate greater levels of hope.

e Self-efficacy and self-care behaviors were measured using an adapted version of the
Understanding COPD (UCOPD) questionnaire.”® The UCOPD questionnaire measures
patient report on understanding of COPD and patient confidence and use of COPD self-
management skills. Questions were selected from 3 domains: About COPD, Managing
Symptoms, and Accessing Help and Support. We followed a similar approach to
calculating composite overall and domain scores in our study to that published in the
UCOPD manual instructions. Scores are expressed as percentages of the maximum
possible score, with 100% reflecting the highest understanding and self-efficacy and 0
the lowest.
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e Smoking status was assessed at baseline and each follow-up time point by asking the
guestion, “Are you currently a smoker?” with the following response options: “Yes, | am
currently a smoker” or “No, | am currently not a smoker.”

e Pulmonary rehabilitation participation was assessed via a 2-part self-report question:
“Have you participated in a pulmonary rehabilitation program?” If the patient
responded “Yes,” he or she had to choose 1 of these responses: “l currently am,” “I have
participated in it in the past 2 years,” or “l did participate in it more than 2 years ago.”

Caregiver Outcomes
Family-caregiver outcomes included preparedness for caregiving,’® caregiver stress,”®
caregiver coping skills,28! and caregiver perceptions of support.’>’3 All were assessed by self-

report:

e Preparedness for caregiving was assessed using the Preparedness for Caregiving Scale
(PCS), an 8-item instrument that asks about self-perceived readiness for different
aspects of the caregiving role. Higher scores indicate more preparedness.’®

e Caregiver stress level was measured using the Zarit Burden Interview. Stress index
scores range from 0 to 16, with higher numbers indicating higher caregiver stress level.”®

e Caregiver coping skills were measured by the Seeking Social Support Scale of the Ways
of Coping Questionnaire, which measures caregivers’ help-seeking behavior.8%8! The
scale ranges from 0 to 18, with a higher score meaning that a caregiver used more
coping behaviors that involved seeking social support.

e Caregiver understanding of COPD, measured using the total score on an adapted version
of the UCOPD questionnaire’® that is tailored for caregivers. We followed a similar
approach to calculating overall scores to that published in the UCOPD manual
instructions. Higher scores on UCOPD are better.

e Caregiver experience was measured by assessing caregivers’ perceptions of emotional
and informational support. We used the PROMIS measures of Emotional Support
(perceptions of being cared for and valued by others) and Informational Support
(perceived availability of information/advice).”?”2 Measurements for each domain
consist of T-scores, which are standardized scores with a mean of 50 and an SD of 10;
higher T-scores represent a higher level of the measured concept. Higher T-scores
reflect increased levels of support.
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Patient Experiences With the Peer Support Program

Participant experiences with the peer support program were collected via a phone
survey at the end of the study period. The survey included closed and open-ended questions.
Survey questions, including ratings of intervention activities, report on areas that participants

felt most helpful, as well as recommendations for further improvement.

Intervention Implementation

We systematically tracked the number of times participants had sessions with the RCP;
attended get-togethers; or had phone calls with a BREATHE Pal using forms that the RCP, peer
support program coordinator, and the BREATHE Pals filled out after each encounter. Calls with
the RCP and peer support program coordinator were similarly tracked and their content
documented. (For more information about patient and caregiver outcomes and covariates,

please see Table 4A in Appendix A.)

Sample Size Calculations and Power

The sample size calculation was based on an overall comparison of the change between
the baseline and 6-month measurements of patients on the SGRQ (primary outcome) in the 2
arms (interaction term). The unadjusted per-arm sample size was based on a power of 0.80, an
a of .05, a minimum clinically significant SGRQ score change of 4 points, and an estimate of
variability taken from a meta-analysis.”* The estimated sample size was 145 patients per arm
after accounting for a 15% attrition rate, assuming a within-patient correlation between

measurements of 0.8.

Data Collection and Sources

We collected data on patient demographics, disease severity, comorbid conditions,8?
self-ratings of physical and emotional health, health literacy,®? health care use, and anxiety and
depressive symptoms. For caregiver participants, we collected data on age, sex, employment,

relationship to patient, caregiving responsibilities, health status, and means of transportation.
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Data were collected in person at baseline. At 3 months, 6 months, and 9 months, data
were collected via phone interview by a research team member who was blinded to the
participant’s study arm allocation. No 9-month follow-up calls were conducted for participants
who were enrolled after September 2017 because of the scheduled end-of-study period in
June 2018. Up to 6 attempts were made to reach participants at each follow-up data-collection
period. Detailed information about study variables and the data-collection methods is provided

in Table 4A in Appendix A.

Information was also collected about all patient visits to the ED or hospital from
9 months before enrollment and up to 9 months after enrollment, along with the reasons for
these visits. Based on our earlier studies and the medical literature, we determined that patient
self-report of hospital and ED use is highly inaccurate as a measure of acute-care use because of
recall bias. Furthermore, about 1 in 5 acute-care visits may occur outside the Johns Hopkins
Health System where study participants are receiving their routine treatment services for COPD
and are therefore inaccessible via review of participant medical records at the study sites. We
therefore sought and obtained approval to obtain data on participants’ ED and hospital visits
from the Maryland Health Services Cost Review Commission, with the assistance of the

Chesapeake Regional Information System for our Patients (CRISP).848>

By legislative mandate (Code of Maryland Regulations [COMAR] 10.37.06 and COMAR
10.37.04), all acute-care hospitals in Maryland are required to submit confidential patient-level
data on all acute-care hospital and ED visits, with principal and secondary diagnostic and
procedure codes, discharge status of the patient, and types of services rendered. This
requirement enabled us to obtain complete data on all acute-care visits of study participants
within the state of Maryland. Data on participant deaths (for those we were unable to reach)

was confirmed via the Maryland Department of Health Vital Statistics Administration.

To assess participant experiences with the peer support program, we conducted a
phone survey at the end of the study to elicit qualitative feedback from all patient participants
randomly assigned to the HCP Plus Peer Support arm. We called all patient participants at least

once and left a message for them to call back if no one answered the phone.
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Time Frame for the Study

All patient participants were interviewed in person by a trained study team member
upon enrollment, before randomization. Subsequently, they were interviewed by phone at 3, 6,
and 9 months after enrollment by a research team member who was blinded to study arm
assignments. Caregiver participants were interviewed upon enrollment and subsequently at 3,
6, and 9 months after enrollment. Patient and caregiver participation in get-together events as

well as the number of calls with the BREATHE Pals and the topics discussed were tracked.

Handling of Missing Data

There are 2 types of missing data: at the respondent level (unit nonresponse) and at the
specific question level (item nonresponse). At the respondent level, missing data occurred
because of patient death, withdrawal from the study, or inability to be reached by phone for an
interview. For the SGRQ measure, values of 100 (the worst possible HRQOL score) were
imputed for patients whose data were missing because of death. No other imputations were
made for missing values at the respondent level. Generalized mixed random effects (RE) models
were used for statistical analysis, which allowed for including repeated measures data for all

the other time points when the participant did respond.

For missing data at the specific question level (item nonresponse), missing data were
handled according to each outcome measurement instrument’s manual and authors’
directions. When no guidance was available on a particular instrument, a rule allowing no more
than 25% of the items for the scale/domain to be missing was used. If <25% of the item
responses were missing, the mean of the nonmissing item responses was calculated and used
to replace the value of the missing item responses before calculation of the scale/domain score.

If >25% of the item responses were missing, the scale/domain score was considered missing.

Analytical and Statistical Approaches
Statistical summaries and distributions of patient characteristics were reviewed by study
site and setting within and across study arms. Based on the randomization of patients, we

expected the study arms to be reasonably balanced on characteristics that might affect the
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study outcomes. Exploratory analyses were performed cross-sectionally at baseline, 3, 6, and
9 months after discharge for applicable outcomes across the 2 study arms. This approach

provided an assessment of the outcomes’ distributions and missingness patterns.

The main analysis approach for assessing the change in the primary outcome measure
from baseline, as well as changes in secondary outcome measures from baseline, consisted of
analyses of the treatment effect between the 2 study arms under intention to treat (ITT),

adjusted for baseline measure, site, and recruitment setting (inpatient vs outpatient).

For all hypotheses, the main independent variable was the treatment arm assignment.
The primary hypothesis was evaluated with a mixed RE model, where the main test of the
hypothesis was of the interaction term of arm and baseline to 6-month measurements on the
SGRQ. The mixed RE model reflects the study’s interest in comparisons of change at the
individual level, where the changes may be subject specific and reflective of potentially
unmeasured variables. This model also fits well with the study’s approach to missing data and
heterogeneity of treatment effect (HTE) and will help us handle the anticipated missing 9-
month data for participants who enrolled in the final period of the study. Analyses were
conducted unadjusted and adjusted for patient characteristics such as age and sex. Estimates of
the intervention effect over time were evaluated, both unadjusted and adjusted for patient

characteristics.

For secondary outcomes, we fitted appropriate generalized linear mixed RE models
based on the type of outcome variable. Continuous measures were assessed using linear mixed
RE models and binary outcomes using logistic mixed RE models. Differences in change in
outcome from baseline to 3, 6, and 9 months between the study arms were assessed by
including interaction terms between the time variables and the study arm. We assessed
significance by first testing the overall interaction between time and arm. If the overall
interaction was significant for an outcome measure, we then estimated and tested individual
time differences, accounting for multiple testing using a Bonferroni correction. Initially, models
were adjusted only for baseline measure, site, and recruitment setting. We then adjusted for

relevant patient demographic and clinical characteristics, such as age, sex, smoking, home

33



oxygen use, and prior hospitalization. For acute-care use, such as number of hospitalizations
and ED visits, we fit negative binomial models for each time period. These models were also
initially adjusted only for baseline measure, site, and recruitment setting, and then additionally

adjusted for patients’ characteristics.

We performed unadjusted survival analyses using Kaplan-Meier and log-rank tests for
time to death or first COPD-related hospitalization or ED visit. Statistical significance was

considered for P < .05.

Given the nature of the study interventions, we anticipated that not all participants
could fully participate in peer support program activities. To assess adherence, we measured
the number of sessions held with the RCP and, for participants in the peer support program, the
number of get-together events attended and the number of times they had a phone interaction
with their BREATHE Pal. All conversations between study participants and the peer support
program coordinator were also documented. We defined participants as adherent if they had
24 encounters with their peers or BREATHE Pal, either by attending a group event or having a

phone conversation with their BREATHE Pal.

We conducted HTE analyses to explore the difference in treatment effect between the
arms in subgroups of patients with characteristics that might affect the primary outcome of
change in total SGRQ score from baseline to 6 months after enrollment. We conducted HTE
analyses for the subgroups defined by the variables hospital site (HCGH vs JHBMC), enroliment
setting (inpatient vs outpatient), sex, baseline activation level (low: PAM levels 1, 2 vs high:
PAM levels 3, 4), age (<55 years vs 55-64 years vs 65-74 years vs 275 years), oxygen use, past
hospitalizations, living alone, diagnosis of congestive heart failure (CHF), and similarity to
compliers (low vs high, based on the similarity of baseline patient characteristics to those in the
HCP Plus Peer Support arm who met our prespecified adherence definition of having at least 4
peer encounters either by attending a group event or having a phone conversation with their
BREATHE Pal). These subgroup effects were estimated by including a term for the 3-way
interaction between the subgroup variable, the study arm variable, and the 6-month time

variable within the linear mixed RE model. We tested for differences in treatment effect
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between subgroups by using a hypothesis test of the overall 3-way interaction in this model.
We also estimated the subgroup treatment effects by using linear combinations of coefficients

from this interaction model.

Qualitative data from the participant experience survey, as well as RCP and peer support
program coordinator notes on calls with participants, were analyzed using a thematic analysis
approach by team members who have clinical training and expertise with qualitative data

analysis.

Changes to the Original Study Protocol

In the original study protocol, we included spirometric criteria for enrollment in the
study in addition to a physician diagnosis and receiving daily treatment for COPD. We had to
remove this criterion in the first few weeks of the study, however, given the low percentage of
patients hospitalized with acute exacerbations who had prior spirometry results available
(<20%). Spirometry testing also led to ambiguous results among patients with established COPD
and concomitant cardiopulmonary diseases (a common comorbidity), which could lead to their
exclusion. Requiring spirometry testing as a condition for enrollment would have led to
exclusion of a large number of patients, thus reducing study generalizability and, potentially,
power. This criterion was also not consistent with the real-world approach we were following in

this trial.

In the study planning phase, we decided with PCORI and IRB approval to change sample
size from the initially proposed 325 participants to 290 participants. During our work on
intervention development, we considered approaches to maximize patient engagement and
decided to minimize patient waiting time to start the intervention. This decision required us to
change from our initially proposed closed-group design to an open-group format where
participants could join an already-initiated group as soon as possible after enrollment in the
study. We reorganized peer group discussions and activities to engage new study participants
as they joined existing groups and developed a rotating meeting agenda where a series of
topics (1-8) would repeat, thus allowing new patients to join at any time for 8 sessions and still

have the opportunity to discuss all topics. With this approach, we did not need to adjust for
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intraclass correlation within closed groups, which had originally inflated our target sample size.
This change in group format and sample size did not affect study design, anticipated

intervention effects, or the statistical power to show differences in outcomes.

Smoking history of >10 pack-years was initially included as a criterion for enrollment in
the study. We later obtained approval (as of July 2018) to remove this criterion in an effort to
streamline recruitment for the study. We opted initially to use this criterion so as to be
consistent with other COPD trials, which used it to provide additional confirmation for COPD
diagnosis. However, studies show that up to 20% of patients with COPD have no personal
history of smoking (and indeed, this evidence roughly matched the percentage we had to
exclude from the trial because of lack of smoking history). For those patients, passive smoking
and environmental pollutants are commonly implicated. Several potential study candidates at
both sites were nonsmokers and had expressed interest in joining in the study, and the PFP
group thought it was not fair to deny them that option. Given this situation and our interest in
expediting recruitment, we moved forward on the decision to remove the smoking history

requirement.

Partway through the recruitment period, because of low recruitment at one of the study
sites (HCGH), we obtained IRB approval for a change in recruitment protocol, allowing us to
send a joint letter from the medical director of the HCGH pulmonary clinic and study Pl
introducing the study to those patients who had visited the clinic over the past year. The

mailing also included informational materials about the study and how to participate in it.
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RESULTS

In our initial research proposal, we asked the following research question: Among
patients with COPD and their caregivers, would a dual strategy that combines HCP and peer
mentor delivery of COPD self-management education and support (HCP Plus Peer Support)
result in greater improvements in health status and QOL as well as reductions in use of acute
health care services compared with relying on HCPs alone (HCP Support) in these
communications? Would such a dual strategy result in reduced caregiver stress and improved

coping and satisfaction?

Research Question 1
Would a dual strategy that combines HCP and peer mentor delivery of COPD self-
management education and support (HCP Plus Peer Support) result in greater improvements in

health status and QOL as well as reductions in use of acute health care services?

Overview of Patient Participant Flow and Baseline Characteristics

Figure 3 depicts patient participant flow. From April 2017 to December 2018, we
screened 1464 patients at JHBMC, HCGH, and their affiliated clinics, of whom 1061 patients
were eligible for enrollment in the study. Among eligible patients, 434 declined to participate,
and we were unable to contact 335 patients for enrollment. Reasons for declining to participate
included lack of time or interest, concomitant medical problems, and family issues. Reasons for
excluding participants included no COPD diagnosis by a physician or not receiving daily
treatment for COPD (n = 79), severe cognitive dysfunction (n = 65), smoking history <10 pack-
years (n = 50; this was an exclusion criterion at study start and was removed in July 2018 to
expedite the recruitment timeline), active substance use (n = 45), living in a facility (n = 39), and
unstable major psychiatric condition (n = 26). Nine patients were excluded because of
homelessness, and 22 patients were excluded because they did not understand English. (See
Table 5A and Table 6A in Appendix A for more details on the demographic characteristics of
eligible, enrolled, and declined patients and reasons for eligible patients declining to

participate.)
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Figure 3. Patient Participant CONSORT Diagram

1464 Patients assessed for eligibility I

403 did not meet inclusion criteria®

79 (19.6%) No COPD diagnosis by a
physician or not receiving
treatment

65 (16.1%) Cognitive dysfunction

50 (12.4%) Smoking history <10 pack-years®
45 (11.3%) Active substance abuse
39(9.7%) Living in a facility

28 (7.0%) Patient denied COPD diagnosis

— 26 (6.5%) Unstable psychiatric condition

22 (5.5%) Non-English speaking

21 (5.2%) Patient deceased

13 (3.2%) Lives out of state

10 (2.5%) Planning to move from area
9 (2.2%) Homeless

9 (2.2%) Terminal illness

5(1.2%) Aged <40 years

3(0.1%) Other

434 declined to participate

;292 Randomizecl

145 HCP arm
0 Did not receive intervention as randomized

147 HCP Plus Peer Support arm
0 Did not receive intervention as randomized

¥

42 Lost to follow-up©
31 Unable to reach at 6 mo
10 Died
0 Withdrew®
1 Unenrolled®
0 Went into hospice

49 Lost to follow-up©
39 Unable to reach at 6 mo
9 Died
3 Withdrew®
1 Unenrolled®
0 Went into hospice

y

y

91 Reached for 3-mo follow-up survey
103 Reached for 6-mo follow-up survey
61 Reached for 9-mo follow-up survey'

96 Reached for 3-mo follow-up survey
98 Reached for 6-mo follow-up survey
66 Reached for 9-mo follow-up survey'

v

2

144 Included in analysis

I |143 Included in analysis

Abbreviations: COPD, chronic obstructive pulmonary disease; HCP, health care professional.

@Participants may have had more than 1 reason for being ineligible.

PAs of July 2018, this exclusion criterion was no longer applicable for prospective patient participants.

¢Study primary end point was at 6 months; however, all participants’ deaths were tracked until 9 months after
enrollment. Deaths at 9 months were 15 for the HCP Support arm and 13 for the HCP Plus Peer Support arm.
dWithdrew indicates that the participant asked to be removed from the study.

€Unenrolled indicates that the participant was removed from the study for administrative reasons (eg, participant

died before receiving any interventions.)

fNumber of participants who were candidates for the 9-month survey was 229 (not all were candidates, because
the study ended before they reached the 9-month postenrollment time point).




Table 1 summarizes the baseline characteristics of enrolled participants by study arm.
Most patient characteristics were similar in the 2 study arms. The majority of patients were
White (70.9%) and female (61.3%). About half (51%) had an education level of some college or
above. In total, 41% had an annual income <520 000. At baseline, 26.4% of patients were on
continuous home oxygen therapy, and 24.7% had participated in pulmonary rehabilitation. In
total, 60% of patients reported a Modified Medical Research Council (MMRC) Dyspnea Scale
breathlessness grade of 3 or 4, meaning that they stop for breath after walking short distances,
are too breathless to leave the house, or are breathless while dressing. About 30% of
participants were living alone, and 25% were currently smoking. There was a small difference in
the percentage of smokers at baseline between the 2 study arms (27.9% in the HCP Plus Peer
Support arm compared with 21.4% in the HCP Support arm) and a large difference in the
percentage of patients with a diagnosis of CHF (42.9% in the HCP Plus Peer Support arm

compared with 26.9% in the HCP Support arm).

The baseline characteristics of patient participants who completed the study’s 6-month
follow-up surveys were compared with those who did not complete them. There were
statistically significant differences between those observed and not observed at 6 months in
terms of continuous oxygen treatment (21.8% among those observed, 40.3% among those
missing; P =.002) and in terms of current smokers (20.9% among those observed, 36.1% among
those missing; P =.009). We found similar differences for these 2 variables in each study arm
(17.8% vs 45.0% on continuous oxygen among those observed vs missing in the HCP Plus Peer
Support arm and 25.7% vs 34.4% in the HCP Support arm; 24.3% vs 37.5% smokers among
those observed vs missing in the HCP Plus Peer Support arm and 17.7% vs 34.4% in the HCP
Support arm). Because our questions of interest focused on differences in the change over time
between the 2 treatment arms, it is likely that this missingness would affect the 2 treatment
arms in a similar way. No other significant differences were found. (See Table 7A in Appendix A

for patient characteristics by missingness at 6 months for the primary outcome.)
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Table 1. Patient Baseline Characteristics

Study arm?
Total HCP Plus Peer Support HCP Support

Baseline characteristic N =292 n =147 n =145
Enrolled from HCGH inpatient, No. (%) 67 (22.9) 33 (22.4) 34 (23.4)
Enrolled from HCGH outpatient, No. (%) 55 (18.8) 29 (19.7) 26 (17.9)
Enrolled from JHBMC inpatient, No. (%) 122 (41.8) 62 (42.2) 60 (41.4)
Enrolled from JHBMC outpatient, No. (%) 48 (16.4) 23 (15.6) 25(17.2)
Age, mean (SD), y 67.7 (9.4) 67.9 (9.3) 67.4 (9.5)
Race, No. (%)

White 207 (70.9) 106 (72.1) 101 (69.7)

African American 76 (26.0) 34 (23.1) 42 (29.0)

Other 9(3.1) 7 (4.8) 2(1.4)
Sex, No. (%)

Female 179 (61.3) 85 (57.8) 94 (64.8)

Male 113 (38.7) 62 (42.2) 51 (35.2)
Education, No. (%)

Eighth grade or less 16 (5.5) 8(5.4) 8 (5.5)

Some high school 41 (14.0) 23 (15.6) 18 (12.4)

High school diploma or GED 86 (29.5) 52 (35.4) 34 (23.4)

Some college and above 149 (51.0) 64 (43.5) 85 (58.6)
Income (n = 286), No. (%)°

<$20 000 116 (39.7) 56 (38.1) 60 (41.4)

$20,001-540 000 63 (21.6) 36 (24.5) 27 (18.6)

>540 001 107 (36.6) 52 (35.4) 55 (37.9)
Continuous oxygen treatment, No. (%) 77 (26.4) 37 (25.2) 40 (27.6)
Currently smoking, No. (%) 72 (24.7) 41 (27.9) 31 (21.4)
Living alone, No. (%) 85 (29.1) 45 (30.6) 40 (27.6)
SGRQ, mean (SD)

Total score 55.6 (19.0) 56.3 (18.0) 55.0 (20.0)

Symptoms score 59.5 (20.4) 58.7 (20.2) 60.4 (20.6)

Activity score 72.6 (22.5) 74.1 (20.9) 71.0 (23.9)

Impacts score 44.8 (21.6) 45.3 (20.6) 44.3 (22.6)
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Study arm?

Total HCP Plus Peer Support HCP Support
Baseline characteristic N =292 n =147 n =145
MMRC Dyspnea Scale breathlessness grade 173 (59.2) 87 (59.2) 86 (59.3)
3 and 4, No. (%)
PAM, mean (SD) 61.8 (14.1) 60.7 (13.9) 62.8 (14.2)
PROMIS measures, mean (SD)¢
Social Isolation 45.7 (10.3) 45.2 (9.9) 46.1 (10.8)
Emotional Support 54.4 (9.6) 54.7 (9.3) 54.2 (10.1)
Informational Support (n =289)° 56.5 (10.9) 56.5 (10.6) 56.5 (11.2)
Instrumental Support 55.0 (10.4) 55.7 (9.5) 54.2 (11.2)
Moderate to severe anxiety,” No. (%) 90 (30.8) 43 (29.3) 47 (32.4)
Moderate to severe depression, No. (%) 54 (18.5) 27 (18.4) 27 (18.6)
HHI,8 mean (SD) 38.3 (5.0) 38.1 (4.8) 38.6 (5.2)
CCl score, mean (SD) 2.6 (1.8) 2.7 (1.8) 2.6 (1.9)
CHF, No. (%) 102 (34.9) 63 (42.9) 39 (26.9)
Self-reported health status," mean (SD)
Physical 3.7 (0.9) 3.7 (0.9) 3.7 (1.0)
Emotional 2.8(1.1) 2.9(1.2) 2.8 (1.0)
Has participated in pulmonary 72 (24.7) 38 (25.9) 34 (23.4)
rehabilitation, No. (%)
Extremely confident filling out medical 175 (59.9) 88 (59.9) 87 (60.0)

forms,' No. (%)

Abbreviations: CCl, Charlson Comorbidity Index; CHF, congestive heart failure; HCGH, Howard County General
Hospital; HCP, health care professional; HHI, Herth Hope Index; JHBMC, Johns Hopkins Bayview Medical Center;
mMRC, Modified Medical Research Council; PAM, Patient Activation Measure; PROMIS, Patient-Reported
Outcomes Measurement Information System; SGRQ, St. George’s Respiratory Questionnaire.

2Randomization was stratified by enrollment site/setting. Participants were enrolled from HCGH inpatient, HCGH
outpatient, JHBMC inpatient, and JHBMC outpatient populations.

bSix patients declined to provide information about income.

‘mMRC Dyspnea Scale breathlessness grades: grade 3 = “I stop for breath after walking about 100 yards or after a
few minutes on level ground”; grade 4 = “l am too breathless to leave the house or | am breathless when
dressing.”

9The PAM is a 100-point scale that reflects patients’ engagement in health care. Higher scores represent higher
levels of activation.

€Higher PROMIS scores for emotional, informational, and instrumental support and lower PROMIS scores for
anxiety, depression, and social isolation represent better outcomes.

fThree patients failed to answer all the instrument’s questions needed to compute a score.

8Higher HHI scores represent more hope.

hSelf-reported health status: 1 = excellent; 2 = very good; 3 = good; 4 = fair; 5 = poor.

iReflects adequate health literacy.
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Impact on HRQOL

Our primary outcome in this study was change in HRQOL, as measured using the SGRQ

total score, from baseline to 6 months after enrollment.

Table 2 compares the baseline scores and unadjusted raw differences from baseline to
6 months after enrollment for a total SGRQ score between the study arms among participants
who had data at both time points. There were 113 and 107 participants with SGRQ data at both
baseline and 6 months in the HCP Support and HCP Plus Peer Support arms, respectively. The
participants with missing SGRQ data at 6 months were significantly more likely to be smokers
(36.1% compared with 20.9%; P =.009) and to be on continuous oxygen (40.3% compared with
21.8%; P =.002) but were otherwise not significantly different in terms of baseline
characteristics from the rest of the study participants. From baseline to 6 months, the mean
change in total SGRQ score was —0.52 points in the HCP Plus Peer Support arm and —1.78 in the
HCP Support arm (unadjusted difference of 1.26 points, with 95% Cl, -5.44 to 7.96; P =.591).

Table 2. Unadjusted Change in HRQOL as Measured by Total SGRQ Score From Baseline to
6 Months After Enroliment

HCP Plus Peer Support

(n=107) HCP Support (n = 113)
Total SGRQ score at baseline, mean (SD)? 55.85 (17.66) 55.17 (20.45)
Total SGRQ score at 6 mo after enrollment, mean | 55.33 (23.82) 53.39 (25.86)
(SD)y?
Difference from baseline, mean (SD) —0.52 (18.32) -1.78 (19.66)
Unadjusted raw difference between arms 1.26 (95% Cl, -5.44 to 7.96; P = .591)

Cohen d, 0.07

Abbreviations: HRQOL, health-related quality of life; SGRQ, St. George’s Respiratory Questionnaire.
aSEs for all analyses were clustered at the site/setting level. SGRQ score scale is from 0 to 100, with higher scores
indicating worse QOL.
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Adjusted differences for mean change in total SGRQ score from baseline to 6 months
were estimated using linear mixed-effects models that considered SGRQ scores at all 3 time
points (baseline, 6 months, and 9 months) to take advantage of all available SGRQ patient data.
Table 3 shows the adjusted differences between the treatment arms. After adjustment for
baseline SGRQ domain scores, hospital site, and enrollment setting, there was no significant
difference between the treatment arms (adjusted difference of 1.46 points, with 95% Cl, —2.47
to 5.38; P =.467). This remained true with additional adjustment for a set of baseline patient

characteristics (adjusted difference of 1.82 points, with 95% CI, —1.76 to 5.40; P = .319).

As a secondary outcome, we considered the change in SGRQ total score at 9 months
after enrollment; adjusted differences between the study arms for this outcome are included in
Table 3. We saw similar results to what was observed at the 6-month time point: no statistically
significant differences in the mean change in total SGRQ score between the study arms when
adjusted for baseline score, hospital site, and enrollment setting (P = .404) or when further
adjusted for additional baseline patient characteristics (P =.219). Table 8A in Appendix A shows

the SGRQ domain scores by study arm.
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Table 3. Mean Change in HRQOL, as Measured by SGRQ Total Score From Baseline to 6 and
9 Months After Enrollment?

Average difference from
baseline (SD)

Adjusted for baseline score,
site, and setting®

Full set of adjustors®

Difference

HCP Plus Difference between between arms

Peer Support HCP Support arms (95% Cl) P value (95% Cl) P value
At 6 mo, —0.52 (18.32) -1.78 (19.66) 1.46 (2.47 t05.38) .467 1.82 (-1.76 to 5.40) .319
N =220; HCP Plus
Peer Support
(n =107); HCP
Support (n=113)
At 9 mo, 4.61(20.83) 2.27(23.29) 1.71(-2.30t05.72) .404 2.06 (-1.22 to 5.35) .219
N = 155; HCP Plus
Peer Support
(n=79); HCP

Support (n=76)

Adjusted analysis
(mixed RE model)
sample size

Total participants analyzed,
N =292; HCP Plus Peer
Support (n=147); HCP
Support (n = 145)

No. for participant time point
observations = 667

Total participants analyzed,
N = 285; HCP Plus Peer
Support (n=143); HCP
Support (n=142)

No. for participant time
point observations = 654

Abbreviations: HCP, health care professional; QOL, quality of life; RE, random effects; SGRQ, St. George’s
Respiratory Questionnaire.
2Randomization is stratified by enrollment site/setting. SEs for all analyses clustered at the site/setting level.
Normality of residuals is good. SGRQ score scale is from 0 to 100, with higher scores indicating worse QOL.
bMixed-effects linear model adjusted for baseline SGRQ domain score as well as site and setting fixed effects.

‘Mixed-effects linear model adjusted for age, sex, continuous oxygen use, ever hospitalized in the previous year,
Charlson Comorbidity Index score, congestive heart failure diagnosis, annual income, education, smoking status,
self-reported general and emotional health, postenroliment disposition, baseline SGRQ domain scores, and site
and setting fixed effects.

44



Impact on Use of ED and Hospital Services

As secondary outcomes, we assessed the study interventions’ impact on use of ED and
hospital services. Data on use of these services were available for all participants who enrolled
in this study. Table 4 shows the mean number of COPD-related acute-care visits per participant
at 1, 3, 6, and 9 months for the study arms. Patients who had died or withdrawn from the study
were excluded from analysis starting from the time in which they died or decided to withdraw
from the study. At 6 months, the mean number of visits was 0.62 in the HCP Plus Peer Support
arm compared with 0.79 in the HCP Support arm (absolute difference, —0.17 visits [95% Cl, —
0.62 to 0.28; P =.312]).

Table 4. COPD-Related Hospitalizations and ED Visits Over the 6 Months After Enroliment, by
Study Arm

HCP Plus Peer
Support, No. mean HCP Support, No.
events per participant mean events per Absolute difference

(SD) participant (SD) (95% CI)? Pvalue Cohend
At1mo®  0.08(0.30) 0.22 (0.52) -0.13 (-0.29t0 0.03)  .076 0.36
At3mo° | 0.27 (0.56) 0.41 (0.83) -0.15(-0.47t0 0.17)  .241 0.25
At6mo®  0.62(1.06) 0.79 (1.64) -0.17 (-0.62t0 0.28) = .312 0.14
At9mo® | 1.03 (1.64) 1.06 (2.24) -0.04 (-0.64t0 0.56) = .850 0.05

Abbreviations: COPD, chronic obstructive pulmonary disease; ED, emergency department; HCP, health care
professional.

2Absolute difference and estimated effect size. Analysis completed using linear regression. SEs for clustering at the
site/setting level. Patients who had died or withdrawn from the study were excluded from analysis starting from
the time in which they died or decided to withdraw from the study.

bStudy sample at 1 month, N = 290 (HCP Support, n = 144; HCP Plus Peer Support, n = 146).

¢Study sample at 3 months, N = 282 (HCP Support, n = 140; HCP Plus Peer Support, n = 142).

d9Study sample at 6 months, N= 272 (HCP Support, n = 135; HCP Plus Peer Support, n = 137).

eStudy sample at 9 months, N = 259 (HCP Support, n = 120; HCP Plus Peer Support, n = 130).
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Table 5 shows COPD-related and all-cause event rates by study arm and incidence rate
ratios (IRRs) comparing the study arms at 1, 3, 6, and 9 months after enrollment. Patients who
had died or withdrawn from the study were excluded from analysis starting from the time in
which they died or decided to withdraw from the study. IRRs were calculated after adjustment
for hospital site and enrollment setting and after additional adjustment for baseline patient
characteristics. After adjustment for baseline patient characteristics, the IRR of COPD-related
visits at 1 month, comparing the HCP Plus Peer Support arm with the HCP Support arm, was
0.46 (95% Cl, 0.30-0.70; P <.001). The IRR of COPD-related visits at 3 months, comparing the
HCP Plus Peer Support arm with the HCP Support arm, was 0.68 (95% Cl, 0.50-0.93; P =.016).
The adjusted IRR of COPD-related visits at 6 months was 0.83 (95% Cl, 0.70-0.98; P =.028).
There was no significant difference in the rate of COPD-related visits between the study arms at
9 months. There was a significant difference in the rates of all-cause visits at the 1-month time
point between the study arms (IRR, 0.65; 95% Cl, 0.51-0.83; P =.001). There were no significant

differences in all-cause visits at the 3-, 6-, or 9-month time points.
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Table 5. IRRs of COPD-Related and All-Cause Acute-Care Visits Across the Study Arms at 1, 3,

6, and 9 Months?®

Predicted incidence rate

(95% ClI) by arm

Measure HCP Plus Peer

IRR (95% CI)

adjusted for site P

HCP Support  and setting®

value

IRR (95% ClI)
full set of P
adjustors® value

Combined No. of COPD-related hospitalizations and ED visits

At 1 mo® 0.08 (0.03-0.13)
At 3 mo® 0.27 (0.15-0.38)
At 6 mof 0.62 (0.34-0.90)
At 9 mo® 1.02 (0.45-1.60)

0.22 (0.08-0.35) 0.39 (0.30-0.51)
0.41 (0.16-0.67) 0.67 (0.42-1.08)
0.79 (0.30-1.29) 0.82 (0.58-1.16)
1.06 (0.22-1.90) 1.03 (0.71-1.49)

Combined No. of all-cause hospitalizations and ED visits

At 1 mo¢ 0.17 (0.07-0.28)
At 3 mo® 0.53 (0.30-0.76)

0.30 (0.12-0.480 0.58 (0.52-0.65)
0.70 (0.30-1.10) 0.78 (0.52-1.18)

At 6 mo' 1.07 90.58-1.55) 1.32 (0.52-2.12) 0.86 (0.64-1.15)

At 9 mo® 1.65 (0.82-2.48)

1.78 (0.47-3.09) 1.00 (0.71-1.43)

<.001
.098
261
.869

<.001
.236
.306
.978

0.46 (0.30-0.70) <.001

0.68 (0.50-0.93) .
0.83 (0.70-0.98) .
1.08 (0.84-1.39) .

0.65 (0.51-0.83) .
0.86 (0.65-1.14) .
0.96 (0.84-1.09) .
1.12 (0.98-1.28) .

016
028
532

001
294
488
090

Abbreviations: COPD, chronic obstructive pulmonary disease; ED, emergency department; HCP, health care

professional; IRR, incidence rate ratio.

aRandomization is stratified by enrollment site/setting. SEs for all analyses were clustered at the site/setting level.
Normality of residuals is good. Predicted incidence rates and IRRs were estimated using a negative binomial
regression. Patients who had died or withdrawn from the study were excluded from analysis starting from the time
in which they died or decided to withdraw from the study.

PNegative binomial model adjusted for site and setting fixed effects.
‘Negative binomial model adjusted for age, sex, continuous oxygen use, ever hospitalized in the previous year,
Charlson Comorbidity Index score, diagnosis of congestive heart failure, annual income, education, smoking status,
and site and setting fixed effects. Six patients declined to provide information about income and were excluded

from the analysis.

dStudy sample at 1 month for model 1, N = 290 (HCP Support, n = 144; HCP Plus Peer Support, n = 146) and
model 2, N = 284 (HCP Support, n = 141; HCP Plus Peer Support, n = 143).
eStudy sample at 3 months for model 1, N = 282 (HCP Support, n = 140; HCP Plus Peer Support, n = 142) and model
2, N =276 (HC Support P, n =137; HCP Plus Peer Support, n = 139).
fStudy sample at 6 months for model 1, N = 272 (HCP Support, n = 135; HCP Plus Peer Support, n = 137) and model
2, N =266 (HCP Support, n = 132; HCP Plus Peer Support, n = 134).
8Study sample at 9 months for model 1, N = 259 (HCP Support, n = 120; HCP Plus Peer Support, n = 130) and model
2, N =253 (HCP Support, n = 126; HCP Plus Peer Support, n=127).
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Figure 4 shows the Kaplan-Meier survival curves for the time-to-event survival analysis,

with the combined event of death or first COPD-related acute-care event (hospitalization or ED

visit, whichever occurred first). The separation in survival curves is mostly seen in the 30- to
60-day period after enrollment; however, this difference was not statistically significant (log

rank test; P =.834).

Figure 4. Time to First COPD-Related Acute-Care Event or Death

Time to death or first COPD-related hospitalization or emergency depariment visit
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Impact on Mortality

There were no significant differences in mortality rates between the study arms at any
of the 3 study time points (Table 6). At 3 months, there were 5 (3.5%) deaths in each arm. At
6 months, there were 9 (6.3%) deaths in the HCP Plus Peer Support arm compared with 10
(6.9%) in the HCP Support arm. At 9 months, there were 13 (9.1%) deaths in the HCP Plus Peer

Support arm compared with 15 (10.4%) in the HCP Support arm.

Table 6. Mortality Rate®

Adjusted for baseline

Mortality rate, No. (%) score, site, and setting® Full set of adjustors®

HCP Plus

Peer HCP

Support, Support OR between P OR between P

n=143 n=144 arms (95% Cl) value | arms (95% Cl) value
At 3 mo 5(3.5) 5(3.5) 1.02 (0.51-2.06- .949 1.52(0.37-6.33)  .562
At 6 mo 9 (6.3) 10 (6.9) 0.91 (0.56-1.48) .697 1.05(0.41-2.68) .923
At 9 mo 13 (9.1) 15 (10.4) 0.87 (0.57-1.31) 494 1.00 (0.48-2.09) .996

Abbreviations: HCP, health care professional; OR, odds ratio.

2Analyses completed using logistic regression models at each time point. Randomization is stratified by enrollment
site/setting. SEs for all analyses clustered at the site/setting level. Normality of residuals is good.

bLogistic regression model at each time point adjusted for baseline score as well as site and setting fixed effects.
‘Logistic regression model at each time point adjusted for age, sex, continuous oxygen use, ever hospitalized in the
previous year, Charlson Comorbidity Index score, congestive heart failure diagnosis, annual income, education,
smoking status, self-reported general and emotional health, postenroliment disposition, and site and setting fixed
effects.

Research Question 2

Would the dual strategy (HCP Plus Peer Support) result in reduced caregiver stress and

improved coping and satisfaction?

Caregiver Participant Flow and Baseline Characteristics

Figure 5 shows caregiver participant flow. Among 292 enrolled patient participants, 155
declined to have a caregiver enrolled, and 45 reported they did not have a caregiver. Among
the remaining 92 patients who were interested in having a caregiver enrolled, 37 named a

caregiver who was not afterwards available to enroll, and 5 named a caregiver who later
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declined to enroll. Fifty caregivers were enrolled in the same arm as the respective patient (21
in the HCP Support arm; 29 in the HCP Plus Peer Support arm). More caregivers enrolled and
more were lost to follow-up in the HCP Plus Peer Support arm, likely because we allowed
caregivers to continue to enroll after randomization of the patient participant (as many were
not available because of work commitments to be present at the patient enrollment visit).
Although more caregivers were interested in enrolling when they knew that their loved one had
been randomly assigned to the HCP Plus Peer Support arm (as they were invited to participate

in all intervention activities), they were less interested in participating in study assessments.

Table 7 shows the baseline characteristics of the caregivers enrolled (n = 50) by study
arm. Average age of the caregivers was 60 years, and 66% were women. More than half of the
caregivers were spouses or partners (58%). In total, 28% of the caregivers were employed, and
32% were current smokers. Among enrolled caregivers, 72% reported having their own health

challenges, and 38% reported a medium level of stress.
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Figure 5. Caregiver CONSORT Diagram

292 Enrolled patients

155 patients declined to have caregiver
enrolled

45 patients reported they did not have a
caregiver

37 patients were interested, but caregiver
was not available to enroll

5 patients were interested, but caregiver
declined to enroll

g Caregivers enrollQ

21 HCP Support arm

29 HCP + Peer Support arm
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3 caregivers could not be reached at 6 mo
1 whose patient participant was deceased?®
0 withdrew

0 unenrolled

15 caregivers could not be reached at 6 mo
1 whose patient participant was deceased?®
0 withdrew

0 unenrolled

v

!

12 were reached for 3-mo follow-up survey
17 were reached for 6-mo follow-up survey
6 were reached for 9-mo follow-up survey®

15 were reached for 3-mo follow-up survey
13 were reached for 6-mo follow-up survey

10 were reached for 9-mo follow-up survey®

\ 4

\ 4

17 included in analysis

| |15 included in analysis

Abbreviation: HCP, health care professional.

2No caregiver surveys were administered after their loved one’s (patient participant’s) death.

bPNot all participants were candidates for the 9-month follow-up survey because of the end of the study period.
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Table 7. Caregiver Baseline Characteristics

Study arm
HCP HCP Plus Peer
Overall Support Support

Baseline characteristic N =50 n=21 n=29
Enrollment

From HCGH inpatient, No. (%) 8(16.0) 4 (19.0) 4(13.8)

From HCGH outpatient, No. (%) 11 (22.0) 3(14.3) 8 (27.6)

From JHBMC inpatient, No. (%) 20 (40.0) 7 (33.3) 13 (44.8)

From JHBMC outpatient, No. (%) 11 (22.0) 7 (33.3) 4(13.8)
Age, mean (SD), y 59.8 (12.6) 58.9(13.3) 60.5(12.2)
Sex, No. (%)

Female 33 (66.0) 13 (61.9) 20 (69.0)

Male 17 (34.0) 8 (38.1) 9 (31.0)
Relationship to participant, No. (%)

Spouse/partner 29 (58.0) 12 (57.1) 17 (58.6)

Daughter or son 10 (20.0) 4 (19.0) 6(20.7)

Son- or daughter-in-law 3 (6.0) 2 (9.5) 1(3.4)

Brother or sister 2 (4.0) 1(4.8) 1(3.4)

Friend or neighbor 1(2.0) 0 (0.0) 1(3.4)

Other 5 (10.0) 2(9.5) 3 (10.3)
Employed, No. (%) 14 (28.0) 6 (28.6) 8(27.6)
Self-reported general health (n = 30), No. (%)

Fair 9 (18.0) 5(23.8) 4(13.8)

Good 22 (44.0) 8 (38.1) 14 (48.3)

Very good 8(16.0) 1(4.8) 7 (24.1)

Excellent 11 (22.0) 7 (33.3) 4 (13.8)
Current smoker, No. (%) 16 (32.0) 5(23.8) 11 (37.9)
Caregivers with health challenges, No. (%) 36 (72.0) 17 (81.0) 19 (65.5)
Involvement in caregiving to date, No. (%)

“New condition; no help has been needed until 3(6.0) 1(4.8) 2 (6.9)

”

now

52



Study arm

HCP HCP Plus Peer
Overall Support Support
Baseline characteristic N =50 n=21 n=29
“I' have been helping for a while” 47 (94.0) 20 (95.2) 27 (93.1)
Rating level of stress due to helping (n = 30), No. (%)
None 14 (28.0) 6 (28.6) 8 (27.6)
Low 9 (18.0) 4(19.0) 5(17.2)
Medium 19 (38.0) 6 (28.6) 13 (44.8)
High 8 (16.0) 5(23.8) 3 (10.3)
Types of help that caregiver is providing, No. (%)
Getting around inside 34 (68.0) 15 (71.4) 19 (65.5)
Self-care activities, such as dressing or bathing 16 (32.0) 5(23.8) 11 (37.9)
Shopping and errands 42 (84.0) 18 (85.7) 24 (82.8)
Preparing meals 34 (68.0) 13 (61.9) 21 (72.4)
Medical bills, insurance 20 (40.0) 11 (52.4) 9(31.0)
Filling prescribed medications 30 (60.0) 12 (57.1) 18 (62.1)
Organizing medications 30 (60.0) 12 (57.1) 18 (62.1)
Administering medications 22 (44.0) 12 (57.1) 10 (34.5)
Scheduling medical appointments 38 (76.0) 16 (76.2) 22 (75.9)
Organizing transportation to appointments 33 (66.0) 14 (66.7) 19 (65.5)
Coordinating care with HCPs 32 (64.0) 13 (61.9) 19 (65.5)

Abbreviations: HCGH, Howard County General Hospital; HCP, health care professional; JHBMC, Johns Hopkins
Bayview Medical Center.
Caregiver Outcomes

Table 8 shows differences in caregiver outcomes between the study arms. There was no
statistically significant difference between the 2 study arms in caregiver stress level or seeking

social support.
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Table 8. Caregiver Measures by Study Arm at 6 Months Compared With Baseline®

Mean (SD)
HCP Plus Peer Adjusted difference
Measure Support HCP Support (95% ClI) P value
ZBI composite score® (0-16 scale) (HCP Plus Peer Support, n = 12; HCP Support, n=17)
At baseline 4.50 (3.97) 3.47 (4.09) 0.05 (-1.27 to 1.38) .938
At 6 mo after enrollment 4.75 (2.93 4.24 (4.10)
Difference from baseline 0.25 (2.38) 0.76 (3.42)

Perception of emotional support (PROMIS)>“ (HCP Plus Peer Plus Peer Support, n = 13; HCP Support,
n=17)

At baseline 54.2 (8.35) 55.83 (8.25) 6.23 (1.52-10.94) .010
At 6 mo after enrollment 57.45 (8.02) 51.69 (9.52)
Difference from baseline 3.25(5.84) -4.14 (8.49)

Perception of informational support (PROMIS)“¢ (HCP Plus Peer Support, n = 13; HCP Support, n=17)
At baseline 58.88 (7.95) 55.95 (9.91) —0.75 (-6.84 to 5.34) .810
At 6 mo after enrollment 58.17 (9.72) 56.7 (8.92)
Difference from baseline -0.72 (5.10) 0.75 (9.45)

Coping-Seeking Social Support subscale of the WCQ'(0-18 scale) (HCP Plus Peer Support, n = 13; HCP
Support, n=17)

At baseline 10.92 (6.17) 9.94 (5.60) 1.43 (-2.33t0 5.20) .456
At 6 mo after enrollment 10.08 (6.17) 8.82 (5.23)
Difference from baseline —0.85 (8.21) —0.69 (6.66)

UCOPD Caregiver Questionnaire® (0-100 scale) (HCP Plus Peer Support, n = 13; HCP Support, n = 17)
At baseline 72.82(20.51) | 72.84(24.40) -0.26 (-5.10t0 4.57) .915
At 6 mo after enrollment 82.18 (12.53)  83.82(19.68)
Difference from baseline 9.36 (11.40) 10.98 (15.98)

PCS" (8-40 scale) (HCP Plus Peer Support, n = 13; HCP Support, n = 17)
At baseline 31.23 (7.62) 33.94 (6.61) -1.06 (-1.58 to -0.54) <.001
At 6 mo after enrollment 31.15 (6.05) 34.65 (5.31)
Difference from baseline -0.08 0.71

Abbreviations: HCP, health care professional; PCS, Preparedness for Caregiving Scale; PROMIS, Patient-Reported
Outcomes Measurement Information System; UCOPD, Understanding COPD; WCQ, Ways of Coping Questionnaire;
ZBl, Zarit Burden Interview.

2Analyses were completed using a mixed-effects linear model. Randomization is stratified by enroliment
site/setting. SEs for all analyses clustered at the site/setting level. Normality of residuals is good.

bTotal participants analyzed for ZBI: N = 50; HCP Plus Peer Support, n = 29; HCP Support, n = 21. Total
participant/time points observations, N = 122.

‘PROMIS measures use standardized scores, with a mean of 50 and an SD of 10; higher scores on informational and
emotional support represent a higher level of the measured concept. Mixed-effects linear model adjusted for
baseline score as well as site and setting fixed effects.

9Total participants analyzed for perception of emotional support (PROMIS): N = 50; HCP Plus Peer Support, n = 29;
HCP Support, n = 21. Total participant/time points observations, N = 123.
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€Total participants analyzed for perception of informational support (PROMIS): N = 50; HCP Plus Peer Support,
n =29; HCP Support, n = 21. Total participant/time points observations, N =123.
fTotal participants analyzed for WCQ: N = 50; HCP Plus Peer Support, n = 29; HCP Support, n = 21. Total
participant/time points observations, N = 120.
gTotal participants analyzed for UCOPD: N = 50; HCP Plus Peer Support, n =29; HCP Support, n = 21. Total
participant/time points observations, N = 122.
hTotal participants analyzed for PCS: N = 50; HCP Plus Peer Support, n = 29; HCP Support, n = 21. Total
participant/time points observations, N = 123.

There was a statistically significant difference in reported emotional support at
6 months compared with baseline between the 2 study arms, with caregivers in the HCP Plus
Peer Support arm reporting higher levels of emotional support (adjusted difference of 6.23
[95% Cl, 1.52-10.94]; P =.01). No significant differences were found for informational support.
There was a small difference in the PCS, with caregivers in the HCP Support arm reporting more
preparedness at 6 months. Of note, the caregivers in this arm also had higher preparedness

levels at baseline compared with those in the HCP Plus Peer Support arm.
Intermediate Outcomes

Impact on Self-efficacy and Self-care Behaviors

Table 9 shows changes in adapted UCOPD total and domain scores from baseline by
study arm for each of the 3 study time points. After adjustment for baseline score, hospital site,
and enrollment setting, there was a significant interaction between time and study arm for
total UCOPD score (overall P <.001) and for the About COPD and Managing Symptoms domain
scores (overall P <.001 for each). Looking individually at the 3 study time points for these
outcomes using a Bonferroni-adjusted significance level of .05/3 = .0167, we found significant
improvements from baseline to 6 months for total UCOPD score (difference of 3.91; 95% Cl,
1.63-6.19; P=.001) and the About COPD (difference of 3.01; 95% Cl, 1.55-4.74; P < .001) and
Managing Symptoms domain scores (difference of 3.22; 95% Cl, 1.18-5.27; P =.002). After
adjustment for additional baseline patient characteristics, the improvement in the About COPD
domain score remained statistically significant at this Bonferroni-adjusted significance level

(Table 9).
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There was no statistically significant difference in patient activation, as measured by the
PAM score between the 2 study arms at 6 months (see Table 9A in Appendix A). There was a
slightly higher number of participants in the HCP Plus Peer Support arm who had quit smoking
or were attending a pulmonary rehabilitation program at 6 months compared with the HCP
Support arm (6 vs 3 participants who had stopped smoking; 5 vs 3 participants attending a

rehabilitation program), but those differences were not statistically significant.
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Table 9. Change in UCOPD, Self-efficacy, and Self-care Behaviors?

Average (SD) difference from

Adjusted for baseline score,

baseline site, and setting® Full set of adjustors®

HCP Plus Peer Difference between Difference between

Support HCP Support arms (95% Cl) P value arms (95% Cl) P value
ucopD Overall P<.001¢ Overall P <.001¢
At 3 mo 6.16 (20.73) 2.27 (19.4) 1.22(-2.69t05.13) .54 0.98 (-3.06 to 5.02) .634
N = 182; HCP Plus Peer Support, n =94; HCP
Support, n =88
At 6 mo 9.05 (18.79) 2(21.17) 3.91 (1.63-6.19) .001 3.41 (0.08-6.74) .045
N = 187; HCP Plus Peer Support, n =92; HCP
Support, n =95
At 9 mo 5.23 (19.8) 4.39(19.72) 0.99(-5.02t07.01) |.747 -0.2(-7.12t0 6.72) .955
N =127; HCP Plus Peer Support, n = 65; HCP
Support, n =62
About COPD
At 3 mo 2.86 (20.97) 1.52(14.73) -0.86(-3.89to02.17) .579 —-0.9 (-3.59 10 1.80) .515
N = 188: HCP Plus Peer Support, n =96; HCP
Support, n =92
At 6 mo 6.3 (18.47) 1.87 (19.75) 3.01 (1.55-4.47) <.001 2.87(1.92-3.82) <.001
N =191; HCP Plus Peer Support, n =92; HCP
Support, n =99
At 9 mo -0.77 (18.14) 2.81(17.13) -4.77 (-8.66to —0.89) .016 —6.15 (-9.56 to —2.74) <.001
N = 129; HCP Plus Peer Support, n = 65; HCP
Support, n =64
Managing Symptoms
At 3 mo 5.14 (25.48) 1.26(22.01) 1.72(-2.94t06.39) .469 1.55 (-2.84 to 5.94) 488

N = 184; HCP Plus Peer Support, n =95; HCP

Support, n =89
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Average (SD) difference from | Adjusted for baseline score,

baseline site, and setting® Full set of adjustors®

HCP Plus Peer Difference between Difference between

Support HCP Support arms (95% Cl) P value arms (95% Cl) P value
At 6 mo 6.43 (21.89) 0.86 (22.04) 3.22(1.18-5.27) .002 2.97 (0.39-5.56) .024

N =192; HCP Plus Peer Support, n =94; HCP

Support, n =98

At 9 mo 4.77 (21.75) 3.90(20.68) 1.44(-4.93t07.82) .658 0.26 (-6.71to 7.23) .942
N =127; HCP Plus Peer Support, n = 65; HCP

Support, n =62

Accessing Help and Support Overall P=.286 Overall P =.907

At 3 mo 13.76 (38.09) 6.2 (36.64) 0.96 (-2.41 to 4.33) — 0.56 (-4.36 to 5.47) —
N = 189; HCP Plus Peer Support, n =97; HCP
Support, n =92

At 6 mo 17.66 (37.83) 6.4 (39.75) 4.25(-3.53t012.04) — 2.72 (-7.45 to 12.88) —
N = 194; HCP Plus Peer Support, n =94; HCP
Support, n =100

At 9 mo 12.38 (38.63) | 6.95(40.84) 4.64 (-5.67to 14.95) — 3.04 (-9.70 to 15.78) —

N = 129; HCP Plus Peer Support, n = 65; HCP

Support, n =64
Abbreviations: HCP, health care professional; UCOPD, Understanding COPD.
2Analyses were completed using a mixed-effect linear model. Randomization is stratified by enrollment site/setting. SEs for all analyses clustered at the
site/setting level. Normality of residuals is good. Score range for UCOPD overall and domain scores is 0% to 100%.

bMixed-effects linear model adjusted for baseline score as well as site and setting fixed effects. Total participants analyzed for UCOPD: N = 292; HCP Plus Peer
Support, n = 147; HCP Support, n = 145. Total participant/time points observations, N = 792. Total participants analyzed for About COPD: N = 292; HCP Plus Peer
Support, n = 147; HCP Support, n = 145. Total participant/time points observations, N = 800. Total participants analyzed for Managing Symptoms: N = 292; HCP
Plus Peer Support, n = 147; HCP Support, n = 145, Total participant/time points observations, N = 799. Total participants analyzed for Accessing Help and
Support: N = 292; HCP Plus Peer Support, n = 147; HCP Support, n = 145. Total participant/time points observations, N = 804.
‘Mixed-effects linear model adjusted for age, sex, continuous oxygen use, ever hospitalized in the previous year, Charlson Comorbidity Index score, congestive
heart failure diagnosis, annual income, education, smoking status, self-reported general and emotional health, postenroliment disposition, and site and setting
fixed effects. Total participants analyzed for UCOPD: N = 285; HCP Plus Peer Support, n = 143; HCP Support, n = 142. Total participant/time points observations,
N = 775. Total participants analyzed for About COPD: N = 285; HCP Plus Peer Support, n = 143; HCP Support, n = 142. Total participant/time points observations,
N = 783. Total participants analyzed for Managing Symptoms: N = 285; HCP Plus Peer Support, n = 143; HCP Support, n = 142. Total participant/time points

58



observations, N = 782. Total participants analyzed for Accessing Help and Support: N = 285; HCP Plus Peer Support, n = 143; HCP Support, n = 142. Total
participant/time points observations, N = 787.

dOverall P values test the overall interaction between the 3 time points and study arms; when overall P values are significant, differences between study arms
at the individual time points should be assessed with a Bonferroni-adjusted significance level of .05/3 = .0167 to account for multiple comparisons.
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Impact on Patient Perception of Support

Table 10 shows changes in PROMIS patient perception of support measures from
baseline by study arm for each of the 3 study time points. After adjustment for baseline score,
hospital site, and enroliment setting, there was a significant interaction between time and
study arm for the Informational Support domain (overall P =.026). Using a Bonferroni-adjusted
significance level of .05/3 =.0167, we saw no significant differences in change from baseline
between the study arms for any individual time point. There was also a significant interaction
between time and study arm for the Instrumental Support domain after adjustment for
baseline score, hospital site, enroliment setting, and baseline patient characteristics (P =.023).
We found a significantly larger improvement in instrumental support from baseline to 9 months
in the HCP Plus Peer Support arm compared with the HCP Support arm (difference, 1.32; 95%
Cl, 0.30-2.34; P=.011).
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Table 10. Change in PROMIS Support Measures?®

Average (SD) difference from

Adjusted for baseline score,

baseline site, and setting® Full set of adjustors®
HCP Plus Peer Difference between Difference between
Support HCP Support arms (95% Cl) Pvalue arms (95% Cl) P value

PROMIS Emotional Support Overall P =.342¢ Overall P = .445¢

At 3 mo -0.35(10.26) -0.88(9.51) 0.68(-0.92t02.28) — 0.82 (-0.57t02.21) —

N = 184; HCP Plus Peer Support, n =94; HCP

Support, n =90

At 6 mo 0.28 (11.06) -0.72 (8.55) 1.18(-0.26t02.62) — 1.14 (-0.31t0 2.59) —

N = 189; HCP Plus Peer Support, n =93; HCP

Support, n =96

At 9 mo 0.02 (9.92) 0.06 (11.16) ' 0.91(-0.10t01.92) — 0.65(-0.55t01.85) | —

N = 129; HCP Plus Peer Support, n = 65; HCP

Support, n =64

PROMIS Informational Support Overall P =.026* Overall P=.382¢

At 3 mo -0.65(11.73) -0.73(12.25) 0.18(-2.15t02.51) .88 0.58 (-1.34t02.50) —

N = 181: HCP Plus Peer Support, n =92; HCP

Support, n =89

At 6 mo 0.22 (11.95) 0(10.42) 0.81(-1.78t03.39) .541 1.02 (-0.99t03.03) —

N = 187; HCP Plus Peer Support, n =93; HCP

Support, n =94

At 9 mo 1.04 (12.22) 0.69(12.48) | 1.00(-0.06to02.07) .065 0.96 (-0.41t02.32) —

N =127; HCP Plus Peer Support, n = 65; HCP

Support, n =62

PROMIS Instrumental Support Overall P=.065¢ Overall P=.023¢

At 3 mo —-0.86 (8.5) -0.86 (9.42) 0.71(-0.65t02.06) @ — 0.50 (-0.89t0 1.88) .484

N = 184; HCP Plus Peer Support, n =94; HCP
Support, n =90
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Average (SD) difference from Adjusted for baseline score,

baseline site, and setting® Full set of adjustors®

HCP Plus Peer Difference between Difference between

Support HCP Support arms (95% Cl) P value arms (95% Cl) P value
At 6 mo -0.54 (10.26) -0.33(9.21) 0.05(-1.68t01.78) — -0.13(-1.38t0 1.13) .842

N = 189; HCP Plus Peer Support, n =93; HCP

Support, n =96

At 9 mo 0.51 (7.93) 0.49 (10.39) 1.64 (0.24-3.04) — 1.32(0.30-2.34) .011
N = 129; HCP Plus Peer Support, n = 65; HCP

Support, n =64

PROMIS Social Isolation Overall P=.679¢ Overall P=.294¢

At 3 mo 0.40 (9.1) 0.13(10.83) -0.50(-3.17t02.18) — -0.30(-3.32t02.71) —

N = 184; HCP Plus Peer Support, n =94; HCP

Support, n =90

At 6 mo —0.55 (10) 0.22 (10.16) -0.48(-2.21to01.26) — -0.44 (-2.80t0 1.92) —

N = 189; HCP Plus Peer Support, n =93; HCP

Support, n =96

At 9 mo 0.40 (10.18) 0.54 (11.93) -0.70(-3.42t02.01) — -0.08 (-3.24t03.09) —

N =127; HCP Plus Peer Support, n = 64; HCP

Support, n =63
Abbreviations: HCP, health care professional; PROMIS, Patient-Reported Outcomes Measurement Information System.
2Analyses were completed using a mixed-effects linear model. Randomization is stratified by enrollment site/setting. SEs for all analyses clustered at the
site/setting level. Normality of residuals is good. PROMIS measures use standardized scores, with a mean of 50 and an SD of 10; higher scores on Informational
Support, Emotional Support, and Instrumental Support represent a higher level of the measured concept. Higher scores on the Social Isolation measure
represent a high level of social isolation and less social support.

bMixed-effects linear model adjusted for baseline score as well as site and setting fixed effects. Total participants analyzed for Emotional Support: N = 292; HCP
Plus Peer Support, n = 147; HCP Support, n = 145. Total participant/time points observations, N = 794. Total participants analyzed for Informational Support:

N =291; HCP Plus Peer Support, n = 146; HCP Support, n = 145. Total participant/time points observations, N = 794. Total participants analyzed for Instrumental
Support: N = 292; HCP Plus Peer Support, n = 147; HCP Support, n = 145. Total participant/time points observations, N = 787. Total participants analyzed for
Social Isolation: N =292; HCP Plus Peer Support, n = 147; HCP Support, n = 145. Total participant/time points observations, N = 792.
‘Mixed-effects linear model adjusted for age, sex, continuous oxygen use, ever hospitalized in the previous year, Charlson Comorbidity Index score, congestive
heart failure diagnosis, annual income, education, smoking status, self-reported general and emotional health, postenroliment disposition, and site and setting
fixed effects. Total participants analyzed for Emotional Support: N = 285; HCP Plus Peer Support, n = 143; HCP Support, n = 142. Total participant/time points
observations, N = 777. Total participants analyzed for Informational Support: N = 284; HCP Plus Peer Support, n = 142; HCP Support, n = 142. Total
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participant/time points observations, N = 770. Total participants analyzed for Instrumental Support: N = 285; HCP Plus Peer Support, n = 143; HCP Support,

n = 142. Total participant/time points observations, N = 777. Total participants analyzed for Social Isolation: N = 285; HCP Plus Peer Support, n = 143; HCP
Support, n = 142. Total participant/time points observations, N = 775.

dOverall P values test the overall interaction between the 3 time points and study arms; when overall P values are significant, differences between study arms
at the individual time points should be assessed with a Bonferroni-adjusted significance level of .05/3 =.0167 to account for multiple comparisons.
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Impact on Hope

Table 11 shows changes in hope, as measured by the HHI, by study arm at the 3 study
time points (3 months, 6 months, 9 months). The HHI total scores range from 12 to 48, with
higher scores indicating higher levels of hope. At 6 months, patients in the HCP Plus Peer
Support arm had a mean improvement of 0.87 points in their HHI score compared with a mean
decline of 1.18 points in the HCP Support arm (Table 11). There was a significant interaction
between time point and study arm after adjustment for baseline score, hospital site, and
enrollment setting (P =.001) and after additional adjustment for baseline patient characteristics
(P <.001). Looking at the individual time points (with a Bonferroni-adjusted significance level of
.0167), patients in the HCP Plus Peer Support arm had a significantly better change in HHI score
from baseline to 6 months compared with those in the HCP Support arm (difference, 1.58; 95%
Cl, 0.42-2.74; P = .007) after adjustment for baseline score, hospital site, and enrollment setting.
This difference was similar after additional adjustment for patient baseline characteristics
(difference, 1.91; 95% Cl, 0.87-2.96; P < .001). With the full set of adjusters, we also observed a
significantly better but smaller change in HHI score from baseline to 3 months for the HCP Plus

Peer Support arm than for the HCP Support arm (difference, 0.78; 95% Cl, 0.41-1.15; P <.001).
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Table 11. Changes in Hope Measured by the HHI?

Adjusted for baseline score,
site, and setting®

Full set of adjustors®

Difference between P Difference between P
Difference from baseline (SD) arms (95% Cl) value arms (95% Cl) value
HCP Plus Peer
Support HCP Support Overall P=.001 Overall P<.001
At 3 mo 0(4.97) —0.49 (5.37) 0.29 (-0.23 t0 0.82) .275 0.78 (0.41-1.15) <.001
N = 183; HCP Plus Peer Support,
n =94; HCP Support, n =89
At 6 mo 0.87 (5.66) -1.18 (5.77) 1.58 (0.42-2.74) .007 1.91 (0.87-2.96) <.001
N =191; HCP Plus Peer Support,
n =94; HCP Support, n=97
At 9 mo -0.31 (6.42) 0.33 (5.83) —0.91 (-3.06 to 1.25)  .409 —0.72 (-2.64 to 1.20) 463

N = 128; HCP Plus Peer Support,
n =65; HCP Support, n=63

Abbreviations: HCP, health care professional; HHI, Herth Hope Index.

2Analyses completed using a mixed-effects linear model. Randomization is stratified by enrollment site/setting. SEs for all analyses clustered at the site/setting

level. Normality of residuals is good. HHI total scores range from 12 to 48; higher scores indicate greater levels of hope.

bMixed-effects linear model adjusted for baseline score as well as site and setting fixed effects. Total participants analyzed: N = 292; HCP Plus Peer Support,

n =147; HCP Support, n = 145. Total participant/time points observations, N = 794.

‘Mixed-effects linear model adjusted for age, sex, continuous oxygen use, ever hospitalized in the previous year, Charlson Comorbidity Index score, congestive
heart failure diagnosis, annual income, education, smoking status, self-reported general and emotional health, postenroliment disposition, and site and setting
fixed effects. Total participants analyzed: N = 285; HCP Plus Peer Support, n = 143; HCP Support, n = 142. Total participant/time points observations, N = 777.

65



Participant Experiences With the HCP Plus Peer Support Strategy

Survey responses were collected via phone from 49 participants out of 130 active HCP
Plus Peer Support arm participants at the end of the study. On a scale of 1 to 10, where 1 was
not useful and 10 was extremely useful, the participants rated the HCP session, BREATHE Pals
calls, and get-together events. The mean ratings were 9.1 (SD, 1.6), 8.9 (SD, 1.4), and 9.3 (SD,
1.2) for the HCP session, BREATHE Pals calls, and get-together events, respectively. Table 12

shows themes and select quotes from participants’ feedback on the BREATHE2 Peer Support

program.
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Table 12. Themes and Select Quotes From Participants’ Feedback on the BREATHE2 Peer
Support Program

Question: What did you like the most or feel benefited you the most about the BREATHE2 Peer
Support Program services?

(These services include meeting with the RCP, educational materials, conversations with BREATHE
Pals, and conversations with the peer support program coordinator.)

No. of
Theme Quotes mentions

Conversations with o “[lliked] meeting with everyone and being in a groupand 11
other participants talking with everyone about my daily life. Also, especially
who have COPD being in a group setting helped me to learn about COPD

and cope with it.”

e “[l liked] sharing with others things that | learned and
learning new things from others i.e. helpful hints about
managing COPD.”

e “I most benefited from talking to people with the same
disease. Also, | liked the educational materials.”

e “Everybody’s story is the same. You are not alone and
other people going through the same issues that you
have. | got a lot of positive information that helps keep
me going.”

RCP sessions o “l got the most benefit out of meeting with Marjorie. She @ 3
gave me some good tips and answered a lot of questions.
| met with her in person and called her back after | read
over the manual and materials because | had some
guestions. She was able to answer questions for me.
Marjorie also informed me about washing my hands after
touching a restaurant menu and wearing a mask on an
airplane. | wash my hands now after touching any menus.
On long flights, even though people look at you like you
are crazy; | would wear a mask. I’'m going on a trip soon
that is an 8-hour flight and | will now wear a mask.”

e “Having a respiratory specialist to give out information
on COPD is the strongest thing you can do for anyone.”

All provided services = e “All of the above. Everything helped me!” 10
e “|like everything. The meetings were very good and
having a BREATHE Pal was good. | could talk to the
BREATHE Pal about COPD. Basically, everything was
pretty good.”
e “All of them—I did learn to talk to people with COPD;
begin to understand how you deal with COPD.”
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Question: Do you have any advice for us on how to make the BREATHE2 Program better?

Theme

Increase the duration
of the program
(ie, >6 mo)

Making the meetings
longer and the
location more
accessible

Would not change
anything about the
program

Quotes

No. of
mentions

“Make more chances for people to join the study and 7
make it more than 6 months.”

“The program should have been longer than 6 months

for the support group. After you get to know people it

should be an ongoing thing to learn from each other and
especially when you have the same disease.”

“A longer program. We should have it for a year. The

more information you have the better off you will be.

The 6 months went too soon.”

“The location and size of the room should be changed. 3
Make it accessible and bigger.”

“Yeah, have meetings in more than one area. And at
different times than lunchtime because people have jobs

to attend to.”

“No, | do not have any suggestion. You all did a terrific 8
job and you would not receive this information like this
anywhere else.”

“No, it’s a blessing for me.”

“You all seem to be a doing excellent job and | wish the
program would not have ended.”

Abbreviations: BREATHE2, Better Respiratory Education and Treatment Help Empower 2; COPD, chronic

obstructive pulmonary disease; RCP, respiratory care practitioner.

Intervention Implementation in the HCP Support and HCP Plus Peer Support arms
Table 13 shows the implementation of intervention services in each study arm by
hospital site and enroliment setting. More than 99% of all participants in each study arm had an

initial RCP session; 27.1% and 19.2% of participants in the HCP Support and HCP Plus Peer
Support arms, respectively, contacted the RCP for a follow-up call during the 6-month follow-up
period. Table 10A in Appendix A summarizes the themes from the RCP follow-up calls with

participants.

For participants randomly assigned to the HCP Plus Peer Support arm, the average
number of peer support encounters (attending a BREATHE get-together or having a phone
interaction with a BREATHE Pal) was 4.4 total encounters per participant. Based on our

prespecified definition of adherence (having had at least 4 interactions with the peer program
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by either attending a BREATHE get-together or having a phone conversation with a BREATHE
Pal), 67 (48.9%) participants in the HCP Plus Peer Support arm adhered to treatment, with the
lowest adherence among JHBMC inpatients, particularly for attending group events. Reasons
why participants reported not attending get-together events included being too sick to attend
(marked as reason by 26% of respondents), having transportation issues (24%), and having
other medical problems that were more important at the time. The odds of adherence to the
intervention in the HCP Plus Peer Support arm was significantly lower for those enrolled from
JHBMC inpatient (odds ratio [OR], 0.08; P <.001) and JHBMC outpatient (OR, 0.57; P =.031)

settings than for HCGH inpatients.

The peer support program coordinator had a median of 3 calls per participant (ie,

contacted 135 participants at least once during the study), with three-fourths of these contacts

being of an administrative nature (mostly contacting patients about upcoming get-togethers)

and 13% involving problem solving for transportation challenges (eg, connecting patients with
Mobility Paratransit services, providing taxi coupons to participants for get-togethers).

Table 11A in Appendix A summarizes the themes from the peer support program coordinator’

calls with participants.

S
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Table 13. Intervention Implementation by Hospital Site and Enrollment Setting

Measure

Total®

HCGH inpatient

HCGH outpatient

JHBMC inpatient

JHBMC outpatient

Activities with RCP (includes initial in-person session and any calls back from participants over the 6-mo intervention period)

HCP Support arm
No.

Had first RCP encounter, No. (%)

Duration of first RCP encounter, min

Mean (SD)
Median (IQR)

Had at least 1 additional call with
the RCP, No. (%)

HCP Plus Peer Support arm
No.
Had first RCP encounter, No. (%)

Duration of RCP enrollment
encounter, min

Mean (SD)
Median (IQR)

Had at least 1 additional call with
the RCP, No. (%)

145
144 (99.3)

46.5 (16.5)
47.0 (36.5-60.0)
39 (27.1)

147
146 (99.3)

47.5 (18.9)
49.0 (36.0-60.0)
28 (19.2)

34
34 (100)

47.8 (16.4)
51.5 (37.0-60.0)
7 (20.6)

33
33 (100)

43.7 (20.4)
44.0 (30.0-60.0)
7(21.2)

26
26 (100)

51.0 (15.6)
53.5 (37.0-60.0)
10 (38.5)

29
28 (96.6)

50.5 (13.5)
52.0 (38.5-61.5)
4 (14.3)

60
59 (98.3)

41.8 (17.1)
43.0 (27.0-52.0)
13 (22.0)

62
62 (100)

47.0 (15.0)
50.0 (35.0-60.0)
8(12.9)

25
25 (100)

51.3 (14.0)
55.0 (43.0-60.0)
9 (36.0)

23
23 (100)

50.5 (29.2)
46.0 (40.0-60.0)
9(39.1)
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Measure Total® HCGH inpatient HCGH outpatient = JHBMC inpatient = JHBMC outpatient

Peer support activities (includes group and 1:1 encounters, in-person and by phone over the 6-mo intervention period)
HCP Plus Peer Support arm
No. 137 29 29 56 23

Total No. of encounters

Mean (SD) 4.4 (4.2) 5.4 (4.2) 5.6 (3.9) 2.8(3.7) 5.4 (4.6)

Median (IQR) 3.0 (0.0-8.0) 5.0 (1.0-9.0) 6.0 (3.0-8.0) 1.5 (0.0-4.0) 7.0 (0.0-10.0)
Get-togethers attended, mean (SD) = 1.8 (2.5) 1.9(2.2) 2.3(2.4) 0.9 (2.1) 3.4(3.2)
Phone encounters, mean (SD) 2.6 (2.6) 3.5(2.9) 3.2(2.7) 1.9 (2.3) 2.0(2.2)

Reception of peer support, No. (%)

>4 peer interactions via get- 67 (48.9) 20 (69.0) 19 (65.5) 15 (26.8) 13 (56.5)
together or phone

>2 peer interactions via get- 88 (64.2) 21 (72.4) 23 (79.3) 28 (50.0) 16 (69.6)
together or phone

>4 COPD-based interactions via 42 (30.7) 11 (37.9) 12 (41.4) 8(14.3) 11 (47.8)
get-together or phone

Abbreviations: COPD, chronic obstructive pulmonary disease; HCGH, Howard County General Hospital; HCP, health care practitioner; IQR, interquartile range;
JHBMC, Johns Hopkins Bayview Medical Center; RCP, respiratory care practitioner.

2In total, 147 participants were randomly assigned to the HCP Plus Peer Support arm. One participant was unenrolled from the study, and 9 died before the 6-
month postenrollment mark. A total of 137 participants had the opportunity to fully participate in the peer support intervention activities.
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Using a prespecified adherence definition of having at least 4 interactions with peers via
attending a get-together or having a phone conversation with a BREATHE Pal, we compared the
baseline characteristics among participants who had adhered to the intervention and those
who had low adherence. There were more participants with low income and education levels
and higher comorbidities among the low-adherence group compared with the adherent group.

Table 12A in Appendix A shows the baseline characteristics by adherence group.

Table 14 shows key patient outcomes by adherence group. For SGRQ total score,
participants who adhered to the intervention had, on average, an improvement in HRQOL,
while participants with low adherence had, on average, a reduction in HRQOL (mean
differences at 6 months of —3.33 and 2.80, respectively). Participants who adhered to the
intervention also had better HRQOL than those in in the HCP Support arm. This pattern holds
for both SGRQ Activity and Impact domain scores. Additionally, acute-care use was lower
among participants who adhered to the intervention compared with those who had low
adherence and those in the HCP Support arm. This pattern holds for both all-cause and COPD-

related acute-care events.
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Table 14. Patient Outcomes by Intervention Reception?

HCP Support

HCP Plus Peer Support

Adhered to
intervention

Low adherence
to intervention

SGRQ total score
Baseline, mean (SD)
At 6 mo, mean (SD)
Difference at 6 mo, mean (SD)
No.

Symptoms score
Baseline, mean (SD)
At 6 mo, mean (SD)
Difference at 6 mo, mean (SD)
No.

Activity score
Baseline, mean (SD)
At 6 mo, mean (SD)
Difference at 6 mo, mean (SD)
No.

Impacts score
Baseline, mean (SD)
At 6 mo, mean (SD)
Difference at 6 mo, mean (SD)
No.

Acute-care use at 6 mo
All-cause acute-care events, mean (SD)

COPD-related acute-care events, mean
(SD)

No.

55.17 (20.45)
53.39 (25.86)
~1.78 (19.66)
113

60.33 (20.74)
57.17 (24.46)
~3.16 (23.46)
114

71.61 (24.70)
69.30 (27.00)
~2.31(23.15)
113

44.27 (23.05)
43.45 (29.17)
~0.82 (23.34)
114

1.37 (3.19)
0.83 (1.63)

145

55.37 (17.56)
52.04 (19.44)
-3.33(12.31)
58

55.23 (20.14)
49.37 (23.63)
-5.85 (20.40)
58

74.44 (20.06)
75.01 (20.45)
0.57 (15.34)
58

44.43 (20.44)
39.50 (22.38)
~4.93 (15.80)
58

0.96 (1.39)
0.57 (0.95)

79

56.42 (17.94)
59.23 (27.86)
2.80 (23.25)
49

60.99 (19.57)
61.01 (26.10)
0.02 (25.55)
51

73.55 (19.78)
74.19 (26.62)
0.64 (18.68)
49

45.24 (21.51)
49.83 (31.88)
4.58 (30.43)
49

1.32 (1.76)
0.72 (1.17)

68

Abbreviations: COPD, chronic obstructive pulmonary disease; HCP, health care professional; SGRQ, St. George’s

Respiratory Questionnaire.

2Intervention reception/adherence is defined as having had at least 4 interactions with the peer program by either
attending a get-together or having a phone interaction with a BREATHE Pal.

Table 13A in Appendix A shows the intermediate patient outcomes by adherence group.

There was an increase in emotional and informational support, patient activation, and UCOPD
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scores and a decrease in social isolation at 3 months and 6 months among participants who
adhered to the intervention compared with those who had low adherence and those in the HCP

Support arm.

HTE Analyses

Table 15 shows the results of HTE analyses for the primary outcome of HRQOL. We
found a significant interaction between study arm and site (P <.001) in the total score for the
SGRQ, with an adjusted difference in the primary outcome of -1.94 (95% CI, -2.18 to —1.70) at
HCGH and 4.61 (95% Cl, 2.82-6.41) at JHBMC (lower scores on the SGRQ indicate better
HRQOL). No other significant interactions were found between study arm and other subgroup

variables.

Table 14A and Table 15A in Appendix A show the patient baseline characteristics and

the main study outcomes by hospital site and enroliment setting.
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Table 15. Subgroup Analysis for the Mean Difference in HRQOL, as Measured by the SGRQ
Total Score at 6 Months After Enroliment?®

Predicted difference
from baseline

Predicted differences HCP Plus
between groups (95% HCP Peer
No. (%) Cl) Support | Support P value

Site

HCGH 90 (41.67) -1.94(-2.18t0-1.7)  1.54 -0.40 [Ref]

JHBMC 126 (58.33) 4.61(2.82-6.41) -3.45 1.16 <.001

Inpatient 132 (61.11) 3.11 (-1.34 to 7.57) 0.41 3.52 [Ref]

Outpatient 84 (38.89) 1.12 (-1.54 to 3.79) -4.92 -3.79 48
Sex

Female 125 (57.87) 2.28 (-3.95 to 8.52) -3.65 -1.36 [Ref]

Male 91 (42.13) 0.21 (-8.71t0 9.13) 241 2.62 .76
Patient activation level®

Low PAM 62 (28.7) -1.15(-8.54t0 6.24)  1.19 0.04 [Ref]

High PAM 154 (71.3) 1.32 (-1.05 to 3.7) —6.64 -5.32 37
Age category, y

<55 24 (11.82) 0.12 (-5.78 t0 6.02) 1.49 1.61 [Ref]

55-64 59 (29.1) 2.43 (-4.12 t0 8.98) -3.68 -1.25 .57

65-74 73 (36.0) 3.81(-3.95t0 11.57) -3.42 0.39 .39

>75 47 (23.2) -0.04 (-7.9 to 7.82) 2.02 1.98 .94
Continuous oxygen use

No 168 (77.8) 0.8 (-5.19 t0 6.78) -1.48 -0.68 [Ref]

Yes 48 (22.2) 6.14 (-2.98 to 15.25)  -1.78 4.36 .49
Previous
hospitalizations

No 54 (25.0) -0.04 (-4.01t03.93) -6.14 -6.18 [Ref]

Yes 162 (75.0) 2.13 (-1.8 t0 6.06) 0.16 2.29 .19
Living alone

No 158 (73.1) -1.28(3.13-7.55) -1.85 1.28 [Ref]

Yes 58 (26.9) -1.46 (-12.09t09.17) -0.38 -1.84 .50
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Predicted difference
from baseline

Predicted differences HCP Plus
between groups (95% HCP Peer
No. (%) Cl) Support | Support P value
CHF diagnosis
No 141 (65.3) 1.55 (-6.01 to 9.12) -1.48 0.07 [Ref]
Yes 75 (34.7) 1.93 (-2.32t0 6.18) -1.23 0.70 .94
Similar to compliers®
No 127 (58.8) 4.40 (1.14-7.65) -3.17 1.23 [Ref]
Yes 89 (41.2) -1.94 (-4.98t01.30) 1.21 -0.63 .052

Abbreviations: CHF, congestive heart failure; HCGH, Howard County General Hospital; HCP, health care

professional; HRQOL, health-related quality of life; JHBMC, Johns Hopkins Bayview Medical Center; PAM, Patient

Activation Measure; Ref, reference; SGRQ, St. George’s Respiratory Questionnaire.

2Parameters estimated using a mixed-effects linear model adjusted for age, sex, continuous oxygen use, ever
hospitalized in the previous year, Charlson Comorbidity Index score, CHF diagnosis, annual income, education,
smoking status, self-reported general and emotional health, postenrollment disposition, all 3 of SGRQ’s domain

scores at baseline, and site and setting fixed effects. SEs clustered at the site and setting level.

bLow activation corresponds to PAM levels 1 and 2. High activation corresponds to PAM levels 3 and 4.

‘According to predicted probabilities of receiving the intervention from a logit model based on participants’
baseline characteristics. Similar to complier is equal to 1 if the predicted probability of receiving the intervention is
larger than the mean estimated probability among those who had >4 interactions at 6 months after enroliment.
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DISCUSSION

In this trial, we compared the effectiveness of a dual strategy for provision of self-
management support that incorporated HCP and peer support (HCP Plus Peer Support) with
another that used only HCP support. We measured HRQOL over a 9-month period and found no
significant differences between the study arms at 6 or 9 months. The HCP Plus Peer Support
arm had less COPD-related acute-care events at 1, 3, and 6 months. The study findings are
consistent with prior studies on self-management support interventions showing reductions in
COPD-related acute-care use and marginal effects on HRQOL.2%-%9 Participants in the HCP Plus
Peer Support arm had significant improvements in self-efficacy and hope levels compared with
those in the HCP Support arm at the 6 -month time point. The effects on acute-care events,
hope, and self-efficacy were observed only during the intervention period and were not seen at
9 months, suggesting that a longer intervention duration may be needed. Earlier studies on self-
management and behavioral interventions for COPD, CHF, and other conditions have reported
that longer intervention durations result in more lasting behavior changes and improvements in

outcomes.88:9091

In this trial, there was a higher percentage of participants who smoked or had CHF in the
HCP Plus Peer Support arm than in the HCP Support arm (27.9% who smoked in the HCP Plus
Peer Support arm compared with 21.4% in the HCP Support arm; 42.9% who had CHF in the
HCP Plus Peer Support arm compared with 26.9% in the HCP Support arm). Although we have
adjusted for these variables in our models, they indicate that at baseline, HCP Plus Peer Support
arm participants were less healthy than HCP Support arm participants. Furthermore, in
examining missingness of the QOL measure at 6 months between the 2 study arms, 18% of
those observed vs 45% missing in the HCP Plus Peer Support arm were using continuous oxygen
at baseline compared with 26% observed vs 34% missing in the HCP Support arm. This finding
shows that the impact of missingness for this marker of severe COPD was greater in the HCP
Plus Peer Support arm. Alternatively, it shows that the observed group assigned to the HCP Plus

Peer Support arm was healthier than the missing group and perhaps had less to gain from the
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intervention. This hypothesis might have biased the comparison of the HCP Plus Peer and HCP

Support arms toward the null.

The trial was conducted in real-life settings; although participants were encouraged to
participate in all study interventions, they were not required to do so. To facilitate tailoring the
intervention to patient preferences, the peer support program incorporated different
modalities for provision of peer support, including group events and phone interactions.
Counting both modalities of peer support provision, about half of the study participants had <4
interactions with peers. The number of interactions was particularly low among participants
enrolled from the JHBMC inpatient population, from which approximately 40% of study
participants were recruited. Notably, this population also had sicker patients with more
comorbidities and lower socioeconomic and education levels. Though the number of peer
interactions among participants from the JHBMC site by phone was similar between those
participants recruited from the inpatient and outpatient settings, few participants recruited
from the inpatient setting attended group events, despite intensive outreach efforts. Being too
sick, having transportation challenges, and having other medical problems were reported as
reasons for not attending group events, and these issues were more common among

participants at the JHBMC site.

In this study, “expert patients” served as peer supporters, providing peer-to-peer
support to help study participants self-manage COPD and minimize its impact on their QOL. The
peer supporters had successfully stopped smoking and completed an acute pulmonary
rehabilitation program; thus, they served as realistic role models who could provide a success
story, hope, and evidence of a person’s capacity to cope with COPD. Peer support has been
shown to improve outcomes for several diseases and may reduce hospitalizations among
patients with diabetes, mental health, and addiction problems.??> Peer support services are
now commonly provided in mental health and addiction treatment programs, and payment

mechanisms exist to pay for peer support services.®%’

To our knowledge, this is the first RCT to have studied the effect of peer support among

patients with COPD. Generic (not condition-specific) programs to advance chronic disease self-
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management via structured education programs offered by peers have shown modest benefits
on psychosocial outcomes, health behaviors, and utilization.*>°® These programs have mostly
used passive recruitment approaches—mainly flyers and advertisements—and thus the
reported outcomes likely represent treatment effects on that subset of patients who are
interested, ready, and seeking such programs. In this study, however, we used systematic,
proactive approaches for recruitment and enrolled participants during their inpatient stays
once they expressed interest in joining the study. The tested population likely represents a
broader population of patients with COPD at various stages of disease and variable readiness
for receiving peer support and engaging in COPD self-management. The study’s recruitment
approach likely affected adherence rates to planned study interventions and limited our ability
to show intervention effects based on ITT analysis. In an exploratory analysis comparing patient
outcomes based on adherence group, participants who adhered to the HCP Plus Peer Support
interventions had better QOL than did those who did not adhere at 6 months compared with
baseline. They also had better QOL than the participants who were randomly assigned to the
HCP Support arm. Similarly, we found better outcomes among participants who adhered to the
HCP Plus Peer Support intervention (compared with those who did not adhere and those who
were randomly assigned to the HCP Support arm), with less COPD-related and all-cause acute-
care use, improved patient-reported emotional and informational support and UCOPD scores,
higher patient activation, and decreased social isolation at 3 and 6 months compared with
baseline. These findings are consistent with the anticipated changes according to the study’s

conceptual model (Figure 1).

Interestingly, caregivers in the HCP Plus Peer Support arm had significant increases in
self-reported emotional support compared with those in the HCP Support arm, without
significant changes in informational support or preparedness for caregiving. The study findings
on the caregiver outcomes are limited by the low sample size, which reduces the study’s power

to detect statistically significant differences.
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Generalizability

In this study, we enrolled a diverse group of study participants living in both urban and
suburban locations. We had few exclusion criteria and recruited participants regardless of their
comorbidities. Realizing that some patients who have COPD seek only emergency care services
(because they are homebound, on continuous oxygen, or struggling with anxiety and
depression) and are, therefore, unlikely to be recruited in clinic settings, we conducted
recruitment activities in both inpatient and outpatient settings. We followed a systematic
approach in informing all patients with COPD who were hospitalized, regardless of the reason
for their hospitalization, about this study. Although many patients declined to participate
because of other “pressing” comorbidities that interfered with their ability and interest in
joining this study, those who joined had characteristics that were similar to people who were
eligible and those who declined. Many joined, but then failed to participate in intervention

activities.

Lessons Learned

We found no significant differences in HRQOL (study primary outcome) between the
study arms. The participants randomly assigned to the HCP Plus Peer Support arm had fewer
COPD-related acute-care events at 6 months after enroliment. Participation in peer support
program activities was low, with an average number of peer encounters of 4.4 (SD, 4.2). The
lower participation in the peer support program activities occurred despite having multiple
options for peer conversations (group and 1:1, in person and by phone) and a systematic effort
to address transportation barriers. Participation at the study site serving an urban population
with low socioeconomic status and higher comorbidities (JHBMC) was lower than at the site
serving a more affluent population (HCGH). Participation was also lower among participants
who were recruited from inpatient settings. The recruitment strategies were proactive, and
perhaps some inpatients were more hopeful about their ability to participate but were later
overwhelmed by other health problems or barriers (as was reflected in responses on the

Participant Experience Survey). Patients who enrolled in response to a letter from their provider
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sent to their home informing them about the program were more likely to engage in peer

support activities.

Being too sick to attend, having transportation issues, or having medical problems that
were more important at the time were the most reported reasons for not attending get-
togethers. Though holding peer conversations by phone helped address some of these issues
for some participants, it was not without its challenges. Both the BREATHE Pals and the peer
support program coordinator reported that it was hard to reach many participants by phone.
Also, some participants experience fatigue and feel short of breath when talking on the phone,
and others have hearing difficulties. In addition, some have phone data plans with a limited
number of minutes. For caregivers, some had difficulty participating because of conflicting job
or family commitments, and it was not feasible to hold get-together events on multiple days

and times to address time conflicts.

Subpopulation Considerations

We conducted an exploratory and hypothesis-generating HTE analysis on the study’s
primary outcome. The relative effectiveness of the 2 study interventions was the same in the
subgroups for age, sex, oxygen use, and prior hospitalizations. The treatment effects were
different, however, at the 2 study sites, with participants at the suburban, more affluent site
having better outcomes. Of note, participation in program activities was also higher at this site

(HCGH), with more participants having in-person interactions with peers.

Study Limitations

This study had several limitations:

1. All study participants were recruited from within 1 health system; however, the study
used a variety of sites and settings and recruited a diverse sample with few exclusion
criteria.

2. Participants were enrolled based on physician diagnosis of COPD without spirometry
evidence.
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3. The measures of self-care behaviors were self-reported, and we did not have sufficient
study power to detect differences in secondary or intermediate outcomes.

4. Assessment of treatment effects was limited by low participation in peer support group
activities, particularly among participants recruited from the JHBMC inpatient setting.

5. We were able to enroll only a small number of family caregivers in the study.

6. Per protocol, not all participants could have a 9-month outcome, because the study
ended before they had reached 9 months.

7. We could not reach a large number of participants at 6 months after discharge (31%);
therefore, we could not measure their HRQOL. These participants were more likely to be
on continuous oxygen therapy and may have had more socioeconomic challenges than
those participants we were able to reach. We were, however, able to measure health
care use outcomes for all participants in this study.

Recommendations for Future Research

Further research is needed to test peer support for patients at various stages of
motivation and readiness and varying levels of disease severity. Studies are also needed to
compare various modalities for peer support delivery, particularly those that exploit technology
and reach patients who have more severe disease and other challenges. More research is
needed on multimorbidity among patients with COPD and on how peer support can be

provided for a variety of comorbidities.
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CONCLUSIONS

In this RCT, we compared the effectiveness of HCP support alone vs HCP paired with

peer support (HCP Plus Peer Support) for patients with COPD. We found no significant
differences in QOL between the study arms; however, participants randomly assigned to the
HCP Plus Peer Support arm had fewer COPD-related acute-care events and higher self-efficacy
and hope scores than those in the HCP Support arm. Given the low participation in peer
support activities and the substantial missing HRQOL outcome data, the study conclusions
should be interpreted with caution. More research is needed to examine how peer support
interventions can best be delivered and their treatment effects assessed among various patient

subgroups.
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Appendix A. Additional Tables

Table 1A. Utilized approaches for obtaining patient, family caregivers, and stakeholders input

into BREATHE2 Study
Study Partners and Stakeholders ( engaged from start to end of study as part of project team)
Method for Eliciting Input Role of Contributor
1) Study partners (members of the
t .
Patient and Family Patient Family Partner Group study team);

2) One patient partner and one
caregiver partner were also included
as study co-investigators

Clinicians, Health Care . 1) Study advisors and collaborators;
. . Outreach and Joint Study Team L
Administrators, and other y 2) One health care administrator was

Meetings (every 6 months
Stakeholders s ( ¥ ) included as study co-investigator

Partners Meetings (every 4-6 weeks)



Table 2A. Examples of Engagement Impact

Impact Examples of Engagement Impact

R The patient family partners (PFP) highlighted the importance of measuring quality of life

research . L
. and agreed to importance of capturing impact on acute care use.
question
During PFP meetings, the partners repeatedly voiced the need for information about COPD,
its treatment, and ways to self-manage it. They proposed using groups ‘like this one’ to
communicate about these issues and support each other.
Study design PFP members provided ongoing and timely feedback about the planned research; this
process and | ensured that interventions within the study addressed important issues, remained relevant to
outcomes people with COPD and were feasible in practice. They provided critical input in setting the goals

and aims of the study. They engaged in multiple discussions during regularly held meetings
where intervention materials and content were reviewed and edited per group feedback. They
also actively participated in the drafting and revising of study recruitment materials.

The Peer mentors/ BREATHE Pals (the peer mentors in the BREATHE2 Study were called
‘BREATHE Pals’, a suggestion from the patient family partners) were very engaged in delivering
the peer support activities and we have elicited their feedback on their experience with the
program, its implementation, and their recommendation for future improvements. We have
also elicited feedback on the same areas from patient and caregiver participants who were
randomized to receive the peer support program.

Close work with the patient and caregiver co-investigators and the patient and family
partners have led to the intervention being tested in this study. For example, for the peer

Study rigor support program Get-Togethers activities, the research team including the patient and caregiver

and quality  co-investigators developed an initial set of opening questions for each group event and
proposed ice breaker activities. The initial plan was drafted as a table by the Intervention
Development Workgroup, which includes patient and caregiver co-investigators and
researchers. This draft was then reviewed in detail at the study's second joint team bi-annual
meeting (which includes researchers, all patient and family partners, and stakeholders). We got
further feedback from patient family partners on how to phrase the questions pertaining to
patient-caregiver relationship and on specific icebreaker activities that the partners thought was
'worthy' of repeating at multiple sessions. Based on this feedback a final set of opening
questions and icebreaker activities were developed

Positive impacts of stakeholder engagement included facilitation of intervention
implementation (e.g. finding rooms for Get-Togethers, getting volunteer status for the peer
mentors) and recruitment efforts (e.g. creating EPIC reports to aid screening and recruitment
activities). All recruitment materials were co-developed with patient partners and stakeholders.
Later in study, the patient and family partners proposed creating a video to help with participant

Recruitment | recruitment and future engagement in study interventions. The video would bring in the 'patient
voices' and will describe goals of the study and its interventions. The partners proposed ideas
about the key message for that video which is that “there is hope after COPD diagnosis and one
may have good quality of life while living with COPD". We worked with our Hopkins
communications and marketing team and patient and family partners to develop this and used
in study recruitment activities with good results.



Impact Examples of Engagement Impact

We had an ongoing robust patient and family engagement process including having a
patient and family partners group that meets independently throughout study period and jointly
with research team. We also have patient and a caregiver co-investigator on the research study
who are very engaged with all research activities

The experiential knowledge of partners (including their judgment and values) has been
utilized throughout the research process, in a plethora of different ways and at many different
levels. Patient and stakeholder perspectives have shaped the informed consent document and
how we presented the study to potential participants. Later in study, the patient and family
partners proposed creating a video to help with participant recruitment and future engagement
in study interventions. The video brought 'patient voices' into the recruitment process. The
partners proposed ideas about the key message for that video which is that “there is hope after
COPD diagnosis and one may have good quality of life while living with COPD". We worked with
our Hopkins communications and marketing team and patient and family partners to develop
this and used in study recruitment activities with good results. Furthermore, the BREATHE Pals
(patients and caregivers providing peer support) provided their feedback on areas for future
improvement for study intervention.

One unique benefit of patient and broad stakeholder engagement in this study is that it
helped create a sense of ‘ownership’ of the program by the partners and stakeholders. This led
to more ‘buy in” and support for the study as it is nearing its end.

Patients, caregivers, and stakeholders have been engaged in discussions about
Adoption of | mechanisms for sustaining peer support delivery to study participants post end of research
evidence into | period. We have agreed based on discussions with study partners and stakeholders about

practice mechanisms for future peer support to study participants post research period end, to inform
participants about a variety of options to receiving peer support. Those include COPD
Foundation support line, Better Breathers club groups (these are sponsored by the American
Lung Association), and a local support group facilitated by one of the BREATHE Pals with support
from one of the study sites (Howard County General Hospital).

Transparency
of research
process



Table 3A. Get-Together Themes and Discussion Topics by Session
Theme #1 e Ways to perform daily activities with less shortness of breath
Ways to Breathe Easier e Pursed-lip breathing
e Discussion of general experiences with COPD and
providing/receiving help and support

Theme #2 e COPD exacerbations (flare-ups) and how to manage them
Recognizing Signs of a Flare-up e Action plans and how to use
Theme #3 e COPD impact on life
Coping with COPD e Managing feeling short of breath
e Managing feelings of anxiety and depression
Theme #4 e COPD treatments
Getting the Most of Your COPD e Inhaler use
Medications e Rescue inhalers vs. maintenance inhalers vs. nebulizers
e Managing medication costs
Theme #5 e Oxygen therapy: when is it needed and how to use safely

Getting Acquainted with Oxygen Usage e Traveling with oxygen
e Getting comfortable using oxygen in public

Theme #6 e Importance of staying active
Becoming More Active e Becoming more active

Pulmonary rehabilitation and its benefits

Theme #7 o Diet changes
Lifestyle Modification with COPD e Planning a daily routine and pacing yourself
e Support for smoking cessation
e Preventing and being proactive about COPD
Theme #8 e |[rritants you should avoid
Preventing Breathlessness e Protecting yourself from infections



Table 4A. BREATHE2 Study Variables and Data Collection Schedule

W | w | o | ©
o 3 3 3
Variable 218118 |¢8
2|33 | =
(7] (7] (7]
Outcomes — Patient
Health-related quality of life as measured by St. George’s Respiratory Questionnaire: total, | T T
symptom, activity, and impact scores’*
Patient Activation Measure’* I T T | T
Self-efficacy and self-care behaviors (measured using UCOPD questionnaire),”® patient | T T T
report on physical activity*
Smoking status and readiness to quit | T T T
Patient perceptions of caregiving | T T
Participation in pulmonary rehabilitation** | T T T
Post-enrollment ED visits and readmissions (COPD-related and all-cause) TM|TM|TM
mMRC Dyspnea Scale*** | T T T
PROMIS support measures,’>”® with 4 domains used: 1) Social isolation 2) Informational | T Tl T
support 3) Emotional support 4) Instrumental support
Herth Hope Index with 3 subscales’ I T T T
Mortality TM|TM|TM
Covariates — Patient
Age, gender, marital status, race/ethnicity, living alone, education, income, occupation, |
insurance, health literacy?®?
Lung function measures via spirometry (FEV1 and FEV1/FVC) |
Addiction to drugs or alcohol, mental health diagnosis |
Medical history (height, weight, previous PFTs, oral steroid use, class of inhaler treatment) | M
No. of years since receiving COPD diagnosis, no. of hospitalizations in prior year, time since |
last hospitalization, depression treatment, cognitive status
Home oxygen use | T T
Self-reported health status | T T T
Functional status [ T T
Anxiety and depression | T
Charlson Co-morbidity Index®? M T
Major life events during study period T
Patient participation in study intervention, other programs D
Outcomes — Family
Family/caregiver preparedness for caregiving’® | T T T
Caregiver stress and coping8%8! I T T T
PROMIS support measures with 2 domains used: 1) Informational support 2) Emotional | T T T
support

Covariates — Family

Age, gender, relation to patient, employment, health, and smoking status | | | | |

| = Interviewer administered in-person; T = Interviewer administered via telephone; M = Medical record review; D= Study documentation

* Do you engage in any physical activity such as walking or bicycling, etc.? (No; Yes, occasionally; Yes, 1-2 times per week; Yes, 3 times a week
or more); When you do physical activities, is it long enough to work up a sweat? (No; Yes, occasionally; Yes, 1-2 times per week; Yes, 3 times a
week or more)

** Have you participated in a pulmonary rehabilitation program? (I currently am; | have participated in it in the past 2 years; | did participate in
it more than 2 years ago)

*** 3 mMRC Breathlessness grades: Grade 0= “Dyspnea only with strenuous exercise; Grdae 1= Dyspnea when hurrying or walking up a
slight hill; Grade 2= Walks slower than people of the same age because of dyspnea or has to stop for breath when walking at own pace; Grade
3 = “I stop for breath after walking about 100 yards or after few minutes on level ground”; Grade 4 = “l am too breathless to leave the house or
| am breathless when dressing”



Table 5A. Demographic characteristics of eligible patients and those who enrolled or declined

to participate

Patient Characteristics Eligible Patients!

Enrolled Patients

Declined Patients

No. of Patients 1061 292 434
Age?, mean (sd) 69.4 (10.51) 66.6 (9.39) 72.2 (10.64)
Median age 69 66 72

Race
White, n(%)
African-American, n(%)

827 (77.95%)
210 (19.79%)

209 (71.58%)
74 (25.34%)

356 (82.03%)
69 (15.90%)

Gender
Male, n(%) 413 (38.93%)
Female, n(%) 648 (61.07%)

114 (39.04%)
178 (60.96%)

Asian, n(%) 6 (0.57%) 0 (0.00%) 5 (1.15%)
2;;':/::::%%2% - 1(0.09%) 0 (0.00%) 1(0.23%)
gg;’}‘;i ZZ}":ZZ?”{{ o 0 (0.00%) 0 (0.00%) 0 (0.00%)
Multiple, n(%) 4(0.38%) 3 (1.03%) 0 (0.00%)
Other, n(%) 12 (1.13%) 5 (1.71%) 3 (0.69%)
Patient refused, n(%) 1 (0.09%) 1(0.34%) 0 (0.00%)
Ethnicity
Hispanic, n(%) 9 (0.85%) 4(1.37%) 2 (0.46%)
Non-Hispanic, n(%) 1050 (98.96%) 288 (98.63%) 431(99.31%)
Patient refused, n(%) 2 (0.19%) 0 (0.00%) 1(0.23%)

179 (41.24%)
255 (58.76%)

1 Eligible patients are those who meet the study inclusion criteria.
2 Age when the patient was approached by the team member.

Table 6A. Reasons for eligible patients declining to participate

Reason* Number of patients
Not interested 285

Other medical problems 68

Lack of time 60
Transportation issue 21

Family issue 7

Burden of attending in-person 6

Involved in other studies 3

Other 27

*Patient may have multiple reasons for declining the study
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Table 7A. Patient Baseline Characteristics by Missingness of 6 Months Primary Outcome

Baseline Characteristics Observed at 6 mos. | Not Observed at 6 mos. Al
(N=220) (N=72)
No. of Patient Participants®
Enrolled from HCGH Inpatient, n(%) | 48 (21.8%) | 19 (26.4%) | 0.130
Enrolled from HCGH Outpatient, n(%) | 46 (20.9%) | 9 (12.5%) |
Enrolled from JHBMC Inpatient, n(%) | 86 (39.1%) | 36 (50.0%) |
Enrolled from JHBMC Outpatient, n(%) 40 (18.2%) 8(11.1%)
Age, mean(sd) 68.0 (9.5) 66.8 (8.7) 0.330
Race
White, n(%) | 155 (70.5%) | 52 (72.2%) | 0.740
African-American, n(%) | 59 (26.8%) | 17 (23.6%) |
Other, n(%) 6 (2.7%) 3 (4.2%)
Gender
Female, n(%) | 128 (58.2%) | 51 (70.8%) | 0.056
Male, n(%) 92 (41.8%) 21 (29.2%)
Education
8th grade or less, n(%) | 14 (6.4%) | 2 (2.8%) | 0.180
Some high school, n(%) | 32 (14.5%) | 9 (12.5%) |
High school grad or GED, n(%) | 58 (26.4%) | 28 (38.9%) |
Some college and above, n(%) | 116 (52.7%) | 33 (45.8%) |
Income (n=286)> ‘ ‘ ‘
$20,000 or less, n(%) | 83 (37.7%) | 33 (45.8%) | 0.210
$20,001 - $40,000, n(%) | 46 (20.9%) | 17 (23.6%) |
> $40,001, n(%) 87 (39.5%) 20 (27.8%)
Continuous oxygen treatment, n(%) 48 (21.8%) 29 (40.3%) 0.002
Currently smoking, n(%) 46 (20.9%) 26 (36.1%) 0.009
Living alone, n(%) 59 (26.8%) 26 (36.1%) 0.130
Breathlessness grade 3 and 43, n(%) 126 (57.3%) 47 (65.3%) 0.230
Patient Activation Measure?, mean(sd) 62.5 (14.6) 59.5(12.1) 0.120
PROMIS® Measures®
Social Isolation, mean (sd) | 45.9 (10.6) | 44.9 (9.7) | 0.480
Emotional Support, mean (sd) | 54.7 (9.6) | 53.7(9.8) | 0.440
Informational Support (n=289)5, mean (sd) | 56.5 (11.2) | 56.7 (10.0) | 0.890
Instrumental Support, mean (sd) 55.3 (10.4) 53.9 (10.5) 0.310
Moderate to Severe Anxiety®, n(%) 66 (30.0%) 24 (33.3%) 0.590
Moderate to Severe Depression, n(%) 45 (20.5%) 9(12.5%) 0.130
Herth Hope Index’, mean (sd) 38.3(5.2) 38.4 (4.5) 0.840
Charlson Comorbidity Index, mean (sd) 2.5(1.9) 2.8 (1.7) 0.210
Congestive Heart Failure, n(%) 76 (34.5%) 26 (36.1%) 0.810
Self-reported health status®, mean (sd)
Physical, mean (sd) | 3.6 (0.9) | 3.8(0.8) | 0.099
Emotional, mean (sd) 2.8 (1.1) 3.0(1.0) 0.230
Has participated in pulmonary rehabilitation, n(%) 55 (25.0%) 17 (23.6%) 0.810
Extremely confident filling out medical forms, n(%) 133 (60.5%) 42 (58.3%) 0.750
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1 Randomization is stratified by enrollment site/setting. Participants are enrolled from HCGH inpatient, HCGH
outpatient, JHBMC inpatient, and JHBMC outpatient.

2 Six patients declined to provide information on income, four from the observed group, two from missing group

3 mMRC Breathlessness grades: Grade 3=l stop for breath after walking about 100 yards or after few minutes on
level ground; Grade 4=I am too breathless to leave the house or | am breathless when dressing.

4 Patient Activation Measure (PAM) is a 100 point score that reflects patients’ engagement in healthcare. Higher
scores represent higher levels of activation.

5 Higher PROMIS scores for emotional, informational, and instrumental and lower PROMIS scores for anxiety,
depression, and social isolation represent better outcomes.

6 Three patients failed to answer all of the instrument’s questions needed to compute a score. Two from observed
group and one from the unobserved group.

7 Higher HERTH Hope Index scores represent more hope.

8 Self-reported health status: 1=Excellent; 2=Very good; 3= Good; 4= Fair; 5 =Poor.
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Table 8A. Mean change in HRQolL as measured by SGRQ from baseline to 6 and 9 months
post-enrollment

Average difference from Adjusted for baseline . c
, . . Full set of adjustors
baseline (sd) score, site and setting ®
HCP + Peer Difference between Difference
Supbort HCP arms [95% Cl] P* between arms P*
PP ° [95% CI]
Total Score

At 6 months
N=220; HCP + Peer Support | -0.52 (18.32) |-1.78 (19.66)| 1.46 [-2.47,5.38]° |0.467| 1.82[-1.76, 5.40] | 0.319¢
n=107; HCP Only n=113

At 9 months
N=155; HCP + Peer Support | 4.61(20.83) |2.27(23.29)| 1.71[-2.30,5.72] |0.404| 2.06[-1.22,5.35] | 0.219
n=79; HCP Only n=76

Symptom Score Overall p-value = 0.441 ¢ Overall p-value = 0.687 ©
At 6 months
N=223; HCP + Peer Support | -3.11(23.03) |-3.16 (23.46)| -0.70[-1.80, 0.39] - 1-0.411[-3.77,2.95] -
n=109; HCP Only n=114
At 9 months
N=161; HCP + Peer Support | 4.47 (26.08) |1.05(24.50)| 0.67 [-4.25, 5.59] - 1.87 [-3.32, 7.06] -
n=81; HCP Only n=80
Activity Score Overall p-value < 0.001 Overall p-value < 0.001
At 6 months

N=220; HCP + Peer Support | 0.60 (16.87) [-2.31(23.15)| 4.37[0.65,8.08] |0.021| 5.44[2.29,8.58] | 0.001
n=107; HCP n=113

At 9 months
N=155; HCP + Peer Support | 3.14 (16.29) |0.06 (23.59)| 3.69[1.50,5.88] |[0.001| 5.27 [4.15, 6.39] | <0.001
n=79; HCP Only n=76

Impact Score Overall p-value = 0.696 Overall p-value = 0.389
At 6 months
N=221; HCP + Peer Support | -0.57 (24.00) |-0.82 (23.34)| 1.07[-1.72, 3.85] - 2.36 [-1.88, 6.60] -
n=107; HCP n=114
At 9 months
N=159; HCP + Peer Support | 5.31(26.65) |4.29 (27.73)| -0.42[-3.39, 2.55] - 1.35[-2.65, 5.35] -

n=79; HCP Only n=80

Notes: Randomization is stratified by enrollment site/setting. Standard errors for all analyses clustered at the

site/setting level. Normality of residuals is good.

a Mixed effects linear model adjusted for baseline score, and site and setting fixed effects.

b In addition to the set of adjustors described in [a] the model for total score is adjusted additionally for the three
SGRQ domain scores at baseline, but not for total score at baseline

¢ Mixed effects linear model adjusted for age, gender, continuous oxygen use, ever hospitalized in the previous
year, Charlson comorbidity index, CHF diagnosis, annual income, education, smoking status, self-reported general
and emotional health, post-enrollment disposition, SGRQ’s baseline total and domain scores, and site and setting
fixed effects.

d In addition to the set of adjustors described in [d] the model for total score is adjusted additionally for all three
SGRQ domain scores at baseline, but not for total score at baseline

e Overall p-values test the overall interaction between the three time points and study arm; when overall p-value is
<0.05, differences between study arms at the individual time points were assessed with a Bonferroni-adjusted
significance level of 0.05/3 = 0.0167 to account for multiple comparisons.



Notes on Table 8A:

We compared the SGRQ Symptoms, Activity, and Impact domain scores between the two study
arms. At baseline, domain scores were similar between the study arms except for higher
activity scores in HCP Plus Peer arm compared to HCP arm (mean activity scores 74.1[sd 20.9]
and 71[sd 23.9], respectively). Table 8A shows the changes in these domain scores from
baseline by study arm at the study time points (6 months, 9 months). There were no significant
interactions between timepoint and study arm for the Symptoms and Impact domain scores.
There was a significant interaction between timepoint and study arm for the Activity domain
score after adjustment for baseline score, hospital site, and enrollment setting (p<0.001), and
this interaction remained significant after additional adjustment for baseline patient
characteristics (p<0.001). Looking at the individual timepoints (with Bonferroni-adjusted
significance level of 0.05/3 = 0.0167), there was a significant difference in the change from
baseline for the activity domain score at 6 and 9 months between the treatment groups
(adjusted difference 5.44 points with 95% Cl: 2.29 to 8.58 at 6 months; and 5.27 points with
95% Cl: 4.15 to 6.39). Of note is that this difference between study arms in change of Activity
scores was not significant in the unadjusted model (p=0.131 and 0.415 at 6 and 9 months,

respectively).



Table 9A. Patient Activation Scores

Difference from baseline

Adjusted for baseline

Full set of adjustors ®

(sd) score, site and setting ?
PAM score HCP Plus HCP Difference between P Difference between P
Peer arms [95% Cl] arms [95% Cl]
Overall p-value =0.034¢ | Overall p-value = 0.050 ¢
At 3 months
N=187; HCP + Peer Support | 4.14 (16.11) | 0.78 (18.58) | 0.80[-1.59,3.18] | 0.513 | 1.29[-2.03,4.61] | 0.447
n=96; HCP Only n=91)
At 6 months
N=193; HCP + Peer Support | 4.26 (18.27) | 3.78 (20.75) | -1.14 [-2.04,-0.23] | 0.014 | -0.97 [-2.36,0.41] | 0.169
n=94; HCP Only n=99
At 9 months
N=129; HCP + Peer Support | 4.41(20.8) | 5.36(17.9) | -1.00[-2.78,0.78] | 0.271 | -1.21[-3.76,1.34] | 0.352
n=65; HCP Only n=64

Notes: Analyses completed using a mixed effect linear model. Randomization is stratified by enrollment

site/setting. Standard errors for all analyses clustered at the site/setting level. Normality of residuals is good.

a Mixed effects linear model adjusted for baseline score, and site and setting fixed effects.
b Mixed effects linear model adjusted for age, gender, continuous oxygen use, ever hospitalized in the previous

year, Charlson comorbidity index, CHF diagnosis, annual income, education, smoking status, self-reported

general and emotional health, post-enrollment disposition, and site and setting fixed effects.
¢ Overall p-values test the overall interaction between the three time points and study arm; when overall p-value

are significant, differences between study arms at the individual time points should be assessed with a

Bonferroni-adjusted significance level of 0.05/3 = 0.0167 to account for multiple comparisons.
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Table 10A. Themes from the follow up calls with the Respiratory Care Practitioner (RCP)

Themes discussed

Medication information

Breathing techniques
COPD medical equipment usage and
maintenance

Dietary concerns

Avoiding intrinsic and environmental
triggers
Smoking cessation

Oxygen therapy
Energy conservation

Infection control
Pulmonary rehab

Educational materials

Explaining the differences between rescue and
maintenance inhalers and when each is indicated;
discussion of side effects

Pursed-lip breathing

Pulse oximeter, nebulizers, BiPAP and CPAP machines

Eating a properly balanced diet, consulting with senior
dietician to provide dietary recommendations

Nasal irrigation for seasonal allergies, changing air filters

800-QUIT-NOW hotline, educational materials
Obtaining portable oxygen concentrator, supplemental
oxygen when exercising, traveling with oxygen

Pacing, planning ahead and prioritizing activities

Proper hand washing techniques, using a mask, avoiding
sick contacts, annual flu vaccine

Description of pulmonary rehab activities, requirements
to participation, testing and prior authorization
Providing supplemental COPD patient education
materials.
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Table 11A. Themes from the calls with the Peer Support Program Coordinator

Themes discussed EBxamples

Administrative tasks

Transportation challenges
Housing concerns

Social support services

Assistance with obtaining oxygen
tank/portable oxygen changes

Coping with other comorbidities

Connecting patients with a
pulmonologist and/or pulmonary rehab

Contacting patient for Get-Together Meetings
Connecting patients with Mobility Paratransit services,
providing taxi coupons to come to Get-Togethers
Assisting evicted patients, helping patient obtain senior
housing

Obtaining information for medical assistance, providing
information and resources to assist with medication costs
Oxygen tanks, portable oxygen concentrator, contacting
oxygen supply company on patient’s behalf

Mental health services, cardiac rehabilitation and dental
clinic services

Assisting with authorization forms and applications,
assisting with scheduling pulmonologist appointments
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Table 12A. Patient Baseline Characteristics by Intervention Reception!?

HCP Plus Peer

HCP Plus Peer

White, n(%)
African-American, n(%)
Other, n(%)

101 (69.7%)
42 (29.0%)
2 (1.4%)

45 (66.2%)
18 (26.5%)
5 (7.4%)

Baseline Characteristics HCP Adhered to Low adherence to
Intervention Intervention
No. of Patient Participants? N=145 N=68 N=79
Enrolled from HCGH Inpatient, n(%) 34 (23.4%) 21 (30.9%) 12 (15.2%)
Enrolled from HCGH Outpatient, n(%) 26 (17.9%) 19 (27.9%) 10 (12.7%)
Enrolled from JHBMC Inpatient, n(%) 60 (41.4%) 15 (22.1%) 47 (59.5%)
Enrolled from JHBMC Outpatient, n(%) 25 (17.2%) 13 (19.1%) 10 (12.7%)
Age, mean(sd) 67.4 (9.5) 70.1 (9.3) 66.1 (8.9)
Race

61 (77.2%)
16 (20.3%)
2 (2.5%)

Gender
Female, n(%)
Male, n(%)

94 (64.8%)
51 (35.2%)

41 (60.3%)
27 (39.7%)

44 (55.7%)
35 (44.3%)

Education

8th grade or less, n(%) 8 (5.5%) 4 (5.9%) 4 (5.1%)
Some high school, n(%) 18 (12.4%) 11 (16.2%) 12 (15.2%)
High school grad or GED, n(%) 34 (23.4%) 16 (23.5%) 36 (45.6%)
Some college and above, n(%) 85 (58.6%) 37 (54.4%) 27 (34.2%)
Income (n=286)>
$20,000 or less, n(%) 60 (41.4%) 20 (29.4%) 36 (45.6%)
$20,001 - $40,000, n(%) 27 (18.6%) 13 (19.1%) 23 (29.1%)
> $40,001, n(%) 55 (37.9%) 33 (48.5%) 19 (24.1%)
Continuous oxygen treatment, n(%) 40 (27.6%) 17 (25.0%) 20 (25.3%)
Currently smoking, n(%) 31 (21.4%) 12 (17.6%) 29 (36.7%)
Living alone, n(%) 40 (27.6%) 20 (29.4%) 25 (31.6%)
Breathlessness grade 3 and 4°, n(%) 86 (59.3%) 38 (55.9%) 49 (62.0%)
Patient Activation Measure®, mean(sd) 62.8 (14.2) 60.8 (14.6) 60.7 (13.4)
PROMIS Measures®
Social Isolation, mean (sd) 46.1 (10.8) 45.3 (8.3) 45.1 (11.2)
Emotional Support, mean (sd) 54.2 (10.1) 55.2 (8.9) 54.3 (9.6)
Informational Support (n=289)°, mean (sd) 56.5(11.2) 56.9 (10.2) 56.2 (11.0)
Instrumental Support, mean (sd) 54.2 (11.2) 57.1(8.8) 54.6 (10.0)
Moderate to Severe Anxiety’, n(%) 47 (32.4%) 20 (29.4%) 23 (29.1%)
Moderate to Severe Depression, n(%) 27 (18.6%) 12 (17.6%) 15 (19.0%)
Herth Hope Index®, mean (sd) 38.6 (5.2) 38.6 (4.7) 37.6 (5.0)
Charlson Comorbidity Index, mean (sd) 2.6 (1.9) 2.4 (1.9) 2.9(1.7)

Congestive Heart Failure, n(%)

39 (26.9%)

25 (36.8%)

38 (48.1%)

Self-reported health status®, mean (sd)
Physical, mean (sd)
Emotional, mean (sd)

3.7 (1.0)
2.8(1.0)

3.5(0.9)
2.6(1.2)

3.8(0.9)
3.1(1.1)

Has participated in pulmonary rehabilitation, n(%)

34 (23.4%)

21 (30.9%)

17 (21.5%)

Extremely confident filling out medical forms, n(%)

87 (60.0%)

48 (70.6%)

40 (50.6%)

1 Intervention reception/adherence is defined as having had at least 4 interactions with the peer program by
either attending a Get-Together or having a phone interaction with a BREATHE Pal.
2 Randomization is stratified by enrollment site/setting. Participants are enrolled from HCGH inpatient, HCGH

outpatient, JHBMC inpatient, and JHBMC outpatient.
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Six patients declined to provide information on income. Three from the HCP only group, two from the group
that received treatment, one from the group that did not receive treatment.

MMRC Breathlessness grades: Grade 3=I stop for breath after walking about 100 yards or after few minutes on
level ground; Grade 4=l am too breathless to leave the house or | am breathless when dressing.

Patient Activation Measure (PAM) is a 100-point score that reflects patients’ engagement in healthcare. Higher
scores represent higher levels of activation.

Higher PROMIS scores for emotional, informational, and instrumental and lower PROMIS scores for anxiety,
depression, and social isolation represent better outcomes.

Three patients failed to answer all of the instrument’s questions needed to compute a score. Two from the HCP
only group and one who did not received treatment.

Higher HERTH Hope Index scores represent more hope.

Self-reported health status: 1=Excellent; 2=Very good; 3= Good; 4= Fair; 5 =Poor.
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Table 13A. Intermediate Outcomes by Intervention Reception*

(HCP N=99; HCP+Peer Ad N=56, HCP+Peer No Ad N=38)

XVi

HCP Plus Peer HCP Plus Peer
HCP Adhered to Low adherence
Intervention to Intervention
PROMIS Emotional Support
Baseline, mean (SD) 55.21 (9.75) 55.52 (8.29) 56.03 (8.47)
(HCP N=96; HCP+Peer Ad N=56, HCP+Peer No Ad N=37) ' ' ' ' ' '
At 3 months, mean (SD)
(HCP N=90; HCP+Peer Ad N=54, HCP+Peer No Ad N=40) 54.10(3.29) i (2122 53.71(3.30)
At 6 months, mean (SD)
(HCP N=96; HCP+Peer Ad N=56, HCP+Peer No Ad N=37) 5449 (3.86) 260 B2 54.96(3.13)
Difference at 3mo, mean (SD)
(HCP N=90; HCP+Peer Ad N=54, HCP+Peer No Ad N=40) -0.88(9.51) BB -1.06 (10.80)
Difference at 6mo, mean (SD)
(HCP N=96; HCP+Peer Ad N=56, HCP+Peer No Ad N=37) 0.72 (8.55) L5 (03 1.07 (11.69)
PROMIS Informational Support
Baseline, mean (SD)
(HCP N=94; HCP+Peer Ad N=56, HCP+Peer No Ad N=37) 56.74 (11.46) 5.2 (2153 58.34(3.99)
At 3 months, mean (SD)
(HCP N=90; HCP+Peer Ad N=52, HCP+Peer No Ad N=40) 56.35 (10.20) 5.1 (210l 5536 (10.03)
At 6 months, mean (SD)
(HCP N=94,; HCP+Peer Ad N=56, HCP+Peer No Ad N=37) >6.83 (10.80) SRl 56.37(9.57)
Difference at 3mo, mean (SD)
(HCP N=90; HCP+Peer Ad N=52, HCP+Peer No Ad N=40) 0.73 (12.25) BB (Rl 2.22(12.63)
Difference at 6mo, mean (SD)
(HCP N=94; HCP+Peer Ad N=56, HCP+Peer No Ad N=37) -0.00(10.42) L3 () -1.97(10.32)
PROMIS Instrumental Support
Baseline, mean (D) 55.62 (10.22) 56.78 (9.00) 56.35 (9.86)
(HCP N=96; HCP+Peer Ad N=56, HCP+Peer No Ad N=37) ’ ’ ’ ’ ’ ’
At 3 months, mean (SD)
(HCP N=90; HCP+Peer Ad N=54, HCP+Peer No Ad N=40) 53.93(942) SEED(Eh) >4.86 (11.34)
At 6 months, mean (SD)
(HCP N=96; HCP+Peer Ad N=56, HCP+Peer No Ad N=37) 5528 (9.95) a9 (k) 56.09(8.80)
Difference at 3mo, mean (SD)
(HCP N=90; HCP+Peer Ad N=54, HCP+Peer No Ad N=40) 0.86 (9.42) 5 (BERY 0.02 (8.04)
Difference at 6mo, mean (SD)
(HCP N=96; HCP+Peer Ad N=56, HCP+Peer No Ad N=37) 0.33(9.21) D {03 -0.27(10.54)
PROMIS Social Isolation
Baseline, mean (SD)
(HCP N=96; HCP+Peer Ad N=56, HCP+Peer No Ad N=37) 45.36 (10.98) BB 45.36 (11.39)
At 3 months, mean (SD)
(HCP N=90; HCP+Peer Ad N=54, HCP+Peer No Ad N=40) 46.05 (10.50) L 3R 47.61(12.35)
At 6 months, mean (SD)
(HCP N=96; HCP+Peer Ad N=56, HCP+Peer No Ad N=37) 4558 (11.39) B B 4549 (10.85)
Difference at 3mo, mean (SD)
(HCP N=90; HCP+Peer Ad N=54, HCP+Peer No Ad N=40) 0.13 (10.83) W (L 1.97(10.16)
Difference at 6mo, mean (SD)
(HCP N=96; HCP+Peer Ad N=56, HCP+Peer No Ad N=37) 0.22(10.16) ST ) 0.14(10.89)
PAM Score
Baseline, mean (D) 64.04 (14.38) | 61.68(14.03) | 62.16(13.32)




At 3 months, mean (SD)

(HCP N=91; HCP+Peer Ad N=55, HCP+Peer No Ad N=41) 65.15(14.79) 65.91(13.57) 6268 (13.71)
?ﬁcep"ﬁ;;?zgvﬂs% N=56, HCP+Peer No Ad N=38) 67.83 (16.03) 66.00 (15.81) 66.33 (15.95)
3:?;7;‘:;1?:436“;:32?%%?55, HCP+Peer No Ad N=41) 0.78 (18.58) 4.92(16.71) 3.08 (15.41)
e e e oz | 78OS | a3msz | 4170630
Herth Hope Index
B(a::/i"/:/e_-br;fzgigier Ad N=56, HCP+Peer No Ad N=38) 39.25(5.50) 38.96 (4.62) 37:21(5.09)
'L\(f-lsagn ﬁ:QganéifZef? ,)Ad N=54, HCP+Peer No Ad N=40) 38.75(5.13) 38.48 (5.15) 38.08 (4.98)
fﬁcsp"ﬁ;ty?zgaﬂﬂd N=56, HCP+Peer No Ad N=38) 38.07(6.08) 39.68 (5.01) 3832 (572)
3:?;%‘:‘:9?:4?2“;3}2?%(32)54, HCP+Peer No Ad N=40) -0.49(5.37) -0.54(4.83) 0.73 (5.12)
(HCP Neog HeD<Pomr A Nest, HCpspeer NoAdNzg) | V181677) | 071(548) | 111(599
Understanding COPD
iff:rf_-'g?fzréﬁier Ad N=55, HCP+Peer No Ad N=37) 75.93 (18.53) 71:47 (18.19) 71:50(23.89)
'L\(f-lsagn ﬁ:ﬁgsﬁifgef? ,)Ad N=53, HCP+Peer No Ad N=41) 77.83 (15.09) 7803 (14.78) 7572 (15.63)
?ﬁ?p?vzggrzgﬂlﬂd N=55, HCP+Peer No Ad N=37) 78.04 (16.19) 80.85 (14.52) 80.06 (16.21)
3:?;7\?:;0?:436?3;2(:%%2)53’ HCP+Peer No Ad N=41) 2.27 (19.40) 6.42 (20.47) 583 (21.30)
Difference at 6mo, mean (SD) 2.00 (21.17) 9.37 (19.63) 8.56 (17.73)

(HCP N=95; HCP+Peer Ad N=55, HCP+Peer No Ad N=37)

* Intervention reception/adherence is defined as having had at least 4 interactions with the peer program by
either attending a Get-Together or having a phone interaction with a BREATHE Pal.
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Table 14A. Patient Baseline Characteristics by Site and Setting

Baseline Characteristics

Site and Setting

White, n(%)
African-American, n(%)
Other, n(%)

42 (62.7%)
19 (28.4%)
6 (9.0%)

45 (81.8%)
8 (14.5%)
2 (3.6%)

88 (72.1%)
34 (27.9%)
0 (0.0%)

HCGH HCGH JHBMC JHBMC
Inpatient Outpatient Inpatient Outpatient
N=67 N=55 N=122 N=48
Age, mean(sd) 69.3 (11.0) 72.6 (6.5) 65.5 (8.5) 65.4 (9.3)
Race

32 (66.7%)
15 (31.3%)
1(2.1%)

Gender
Female, n(%)
Male, n(%)

39 (58.2%)
28 (41.8%)

29 (52.7%)
26 (47.3%)

81 (66.4%)
41 (33.6%)

30 (62.5%)
18 (37.5%)

Education

8th grade or less, n(%) 1(1.5%) 1(1.8%) 10 (8.2%) 4 (8.3%)
Some high school, n(%) 5 (7.5%) 2 (3.6%) 30 (24.6%) 4 (8.3%)
High school grad or GED, n(%) 15 (22.4%) 10 (18.2%) 42 (34.4%) 19 (39.6%)
Some college and above, n(%) 46 (68.7%) 42 (76.4%) 40 (32.8%) 21 (43.8%)
Income (n=286)>
$20,000 or less, n(%) 22 (32.8%) 6 (10.9%) 67 (54.9%) 21 (43.8%)
$20,001 - $40,000, n(%) 15 (22.4%) 6 (10.9%) 31 (25.4%) 11 (22.9%)
> $40,001, n(%) 27 (40.3%) 40 (72.7%) 24 (19.7%) 16 (33.3%)
Continuous oxygen treatment, n(%) 19 (28.4%) 6 (10.9%) 38 (31.1%) 14 (29.2%)
Currently smoking, n(%) 15 (22.4%) 4 (7.3%) 44 (36.1%) 9(18.8%)
Living alone, n(%) 21 (31.3%) 21 (38.2%) 26 (21.3%) 17 (35.4%)
Breathlessness grade 3 and 43, n(%) 36 (53.7%) 10 (18.2%) 97 (79.5%) 30 (62.5%)
Patient Activation Measure?, mean(sd) 62.6 (15.5) 63.7 (13.1) 59.2 (13.0) 64.8 (14.9)
PROMIS Measures®
Social Isolation, mean (sd) 46.0 (9.4) 42.7 (9.4) 46.4 (10.5) 46.7 (11.9)
Emotional Support, mean (sd) 54.7 (8.1) 57.0(8.2) 53.2(10.8) 54.4 (9.8)
Informational Support (n=289)°, mean (sd) 56.6 (8.8) 58.3 (9.6) 55.7 (12.3) 56.5(11.2)
Instrumental Support, mean (sd) 55.7 (8.7) 57.7 (8.4) 53.7 (11.1) 53.9(12.2)
Moderate to Severe Anxiety®, n(%) 24 (35.8%) 6 (10.9%) 48 (39.3%) 12 (25.0%)
Moderate to Severe Depression, n(%) 17 (25.4%) 5(9.1%) 23 (18.9%) 9(18.8%)
Herth Hope Index’, mean (sd) 39.4 (4.9) 39.2 (5.2) 37.7 (4.7) 37.5(5.5)
Charlson Comorbidity Index, mean (sd) 2.4 (1.6) 1.7 (1.0) 3.1(2.0) 2.8 (2.0)
Congestive Heart Failure, n(%) 23 (34.3%) 8 (14.5%) 54 (44.3%) 17 (35.4%)
Self-reported health status®, mean (sd)
Physical, mean (sd) 3.7 (1.0) 3.1(0.8) 3.9(0.8) 3.7 (0.9)
Emotional, mean (sd) 2.8 (1.1) 2.5(1.2) 3.0(1.0) 2.7 (1.1)
Has participated in pulmonary rehabilitation, n(%) 14 (20.9%) 23 (41.8%) 15 (12.3%) 20 (41.7%)

Extremely confident filling out medical forms, n(%)

42 (62.7%)

41 (74.5%)

62 (50.8%)

30 (62.5%)

1 Randomization is stratified by enrollment site/setting. Participants are enrolled from HCGH inpatient, HCGH outpatient, JHBMC

inpatient, and JHBMC outpatient.

2 Six patients declined to provide information on income. Three from HCGH outpatient and three from HCGH inpatient.
3 mMRC Breathlessness grades: Grade 3=I stop for breath after walking about 100 yards or after few minutes on level ground; Grade

4=| am too breathless to leave the house or | am breathless when dressing.

4 Patient Activation Measure (PAM) is a 100 point score that reflects patients’ engagement in healthcare. Higher scores represent

higher levels of activation.

5 Higher PROMIS scores for emotional, informational, and instrumental and lower PROMIS scores for anxiety, depression, and social

isolation represent better outcomes.
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6 6Three patients failed to answer all of the instrument’s questions needed to compute a score. One from HCGH inpatient, one HCGH
outpatient, and one from JHBMC inpatient,

7 7Higher HERTH Hope Index scores represent more hope.

8 8Self-reported health status: 1=Excellent; 2=Very good; 3= Good; 4= Fair; 5 =Poor.
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Table 15A. Patient Outcomes by Site and Setting at 6 months post-enroliment

HCGH
Inpatient

HCGH
Outpatient

JHBMC
Inpatient

JHBMC
Outpatient

HCP Plus Peer arm
SGRQ Total Score
Baseline, mean (SD)
At 6 months, mean (SD)
Difference at 6 mos., mean (SD)
N=107
Acute Care Utilization at 6 mos.
All-cause acute care events, mean (SD)
COPD-related acute care events, mean (SD)
N=147

58.61 (17.95)

61.22 (24.81)

2.61(19.63)
22

1.39 (1.58)
0.76 (0.94)
33

44.05 (16.68)

38.02 (16.80)

-6.02 (11.99)
25

0.38 (0.68)
0.24 (0.51)
29

61.06 (16.07)

62.89 (25.29)

1.83 (22.16)
40

1.52 (1.87)
0.89 (1.36)
62

57.18 (15.82)

55.39 (16.19)

-1.79 (13.89)
20

0.78 (1.31)
0.39 (0.66)
23

HCP arm
SGRQ Total Score
Baseline, mean (SD)
At 6 months, mean (SD)
Difference at 6 mos., mean (SD)
N=113
Acute Care Utilization at 6 mos.
All-cause acute care events, mean (SD)
COPD-related acute care events, mean (SD)
N=145

50.18 (20.29)

55.22 (23.92)

5.04 (25.47)
26

1.26 (1.91)
0.76 (0.96)
34

35.03 (12.98)

30.68 (18.07)

-4.35 (13.10)
21

0.23 (0.65)
0.12 (0.33)
26

65.40 (16.62)

62.70 (25.10)

-2.70 (19.52)
46

2.03 (4.55)
1.27 (2.28)
60

59.30 (18.41)

53.46 (23.86)

-5.83 (15.85)
20

1.12 (1.39)
0.68 (0.99)
25
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Appendix B. Recommended Steps for Implementing the BREATHE2 Program

In writing this implementation guide, we adapted a similar approach to that we developed in an
earlier PCORI funded project in which we provided general guidance on how to establish a peer

support program.* We organized our guide to implementing the BREATHE2 program in 4 stages:

Plan Implement

Sustain Assess

1. Plan

The initial planning involves outreach to key stakeholder to seek their perspectives on starting
the program and ensure their buy-in. It is important to helpful to seek the endorsement of
physicians particularly pulmonologists and other health care professionals, as well as that of
relevant administrators within the health care system(s). Keeping these stakeholders well-
informed about planned program activities will facilitate future collaboration. In our study, we
found that stakeholder buy-in (particularly of the medical providers) was very important for
program participants’ enrollment and participation in program activities. Moreover, having the
support of hospital administrators and medical personnel helped to alleviate logistical and

administrative challenges that often arise when planning a new program.

Key decisions to think through at this stage are the scope of the program (e.g. what hospitals
and medical facilities it will accept participants from); where it would be embedded (e.g. would
the program be part of a hospital’s patient education and coordination services, population
health or social work division, or embedded in a medical department such as Medicine or
Pulmonary division); who would be the leaders accountable for the program, hiring program

staff, and budgeting for program expenses; who will serve as Program Coordinator; will the
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meetings be held on hospital/health system grounds or in the community (e.g. in our study, we
opted for having meetings on hospital campus as both coordinators and peer supporters felt

safer to be close to an emergency department and have oxygen outlets in the room).

The choice of the program coordinator is very important as the coordinator plays essential roles
in this program (see the sample coordinator job description at end of this guide). It is best to
recruit a coordinator who is very familiar with the health care system and available social
services, who preferably has worked with elderly patients with chronic illnesses, and who has
experience with facilitating group conversations and training in provision of counseling services.
In our study, we planned to have a licensed clinical social worker as program coordinator. The
coordinator was responsible for the recruitment, training, and supervision of the peer
supporters (also called BREATHE Pals). She discussed the programs goals, requirements and
expectations with each candidate volunteer and determined their appropriateness to be a
BREATHE Pal, in consultation with BREATHE 2 Study PI. The coordinator was responsible for
matching BREATHE Pals with program participants, facilitated the group events, offered support
services to the BREATHE Pals, and helped study participants who were facing any obstacles

preventing them from receiving healthcare and accessing available supportive services.

Examples of the BREATHE2 program materials are provided at the end of this guide.
Development of these materials involved an iterative collaborative process that involved
researchers, clinicians, and patient/caregiver partners. Our goal was to develop materials that
were brief, clear, and easily understandable. In order to facilitate group events and ensure a
respectful and welcoming environment in which the BREATHE Pals and participants would feel
free to share their experiences, we also developed a set of Rules for Engagement (also provided

at end of guide).
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2. Implement
Implementation of the peer support program requires trained peer supporters, engaged
program participants, meeting location and supplies, a process for matching participants and

supporters, and documentation tools.

The BREATHE Pals are nominated by physicians and/or health care providers. They are patients
and caregivers who have successfully learned how to manage their COPD and are ready to
provide peer support to other program participants. To qualify to become a patient peer
supporter in the BREATHE2 program, one must have COPD, be a current non-smoker, and have
completed an acute pulmonary rehabilitation program, thus serving as a positive role model.
The BREATHE Pals receive special training for this role and complete all the requirements for
becoming volunteers at the healthcare site. Peer supporter training topics included listening,
empathy, effective communication skills, and general peer support skills, as well as discussion
of COPD-specific topics, common questions and challenges with COPD, and local resources
available for COPD patients. Peer supporters also receive training on HIPAA and confidentiality.
Rules of engagement are also established and revisited periodically to safeguard a confidential,
non-judgmental, and respectful environment in which all participants feel free to share their

ideas and/or suggestions.

Strategies to communicate about the program to potential participants and ensure a sufficient
number participating in program activities can vary according to recruitment setting and
patient subgroups. Multiple modalities to communicate about the program are needed. In this
study, we used recruitment materials such as flyers, brochures, videos, and letters that were
reviewed by patient advocates and study co-investigators to help maximize patient interest.
Patient participants and their caregivers were recruited from multiple settings including
hospitals and pulmonary and primary care clinics. The research team collaborated with case
managers, physicians, and other health care professionals to identify potential candidates. The
endorsement of the program by physicians and other health care providers enhanced patient

buy-in and participation.
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Other important considerations for successful implementation include addressing logistical
concerns such as determining the location of the group events, offering parking for peer
supporters and study participants, improving accessibility for wheelchair-bound participants
and/or participants using oxygen devices, obtaining rooms equipped with oxygen access, and
acquiring transportation for low-income participants to and from group events. In our study, we
held meetings at midday and offered lunch at meetings, which was highly valued by event

participants.

The program coordinator matches participants with BREATHE Pals upon entry into the program
based on preset criteria and supporter availability. Priority is first given to matching patients
with patient supporters and caregivers with caregiver supporters. Other considerations include

oxygen use and gender.

Some level of documentation of program activities will always be needed, such as
documentation of when events took place and conversations with participants that require
follow-up (e.g. a participant requesting help in accessing particular services). Documentation
tools should consider what is feasible to use by the peer supporters and still protect privacy of
the participants. In our study, the coordinator used a secure database to document
conversation with participants and the peer supporter used brief paper forms that they kept in

a secure location and then handed in to the program coordinator.

3. Assess

While proving peer support services, peer supporters received continuing support from the
Peer Support Program Coordinator. Peer supporters were encouraged to reach out to the
Program Coordinator with queries and observations; conversely, the Peer Support coordinator
also reached out to the BREATHE Pals to ask for their perspectives on questions that arose
during the course of the intervention. This two-way communication led directly to program

adjustments and improvements. In addition, regular sessions were held that brought the
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coordinator, key project staff, and all peer supporters together to meet, and discuss challenges,

solutions, and insights.

The program coordinator was similarly available to program participants to share feedback.

More formal assessment methods were also integrated into the study. Patients were asked to
answer a short standardized survey after participation had ended. Questions were asked about
engagement, satisfaction with the services received, and areas for improvement. Longer one-
on-one semi-structured interviews were also conducted with a small number of participants

and peer supporters for more detailed perspectives.

The feedback received from these assessments provided us with a few key lessons. One point
of consensus was the importance of the program coordinator’s role. Peer supporters and
patients expressed that they were comforted by having someone to turn to as a connection to

more specialized healthcare services.

Respondents were very positive about the program and thought that the program duration for
participation should extend beyond 6 months. They also would have preferred if the meetings
were longer than 90 minutes. Feedback was also provided about the meeting time being
challenging for people who had day jobs (especially relevant for caregivers) as the Get-
Togethers were usually held around lunchtime on weekdays. This time also posed difficulty for
any participants who relied on family members for transportation. Some respondents
suggested having multiple meeting times, to provide options for people to be able to attend.
Responses from the peer supporters closely echoed that of the patient participants. One
observation was that the benefits of peer support seemed to be reciprocal for the supporters as
well. They reported feeling engaged and strengthened by the experience, and that they too

were learning new things about COPD from the peer group.
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4. Sustain

Sustaining the program requires continued buy-in from stakeholders and securing the program
coordinator position. Otherwise, expenses of the program consisted of the food and
refreshments provided at each meeting, the printing costs of educational materials, and parking
fees. Maintaining a large pool of peer supporters is also important. During the course of the
study, peer supporters had to drop out of the program or take a break because of their own
illnesses. This ended up putting more burden on the remaining peer supporters. Having a
broader group of peer supporters on hand would also help with matching new participants to a

peer supporter who met all criteria.

! Aboumatar HJ, Kirley E, Lynch T, Bone L, Joo JH, Forte J, Holzmueller C. A Roadmap for Establishing Peer Support
Programs in Research and the Real World. Baltimore: Johns Hopkins University; 2018. This project was funded
through a Patient-Centered Outcomes Research Institute (PCORI) Eugene Washington PCORI Engagement Award
(2463-JHU). Special acknowledgment to all project team, partners, and advisors for their valuable inputs into the
development of this Roadmap. Accessed at

https://www.hopkinsmedicine.org/armstrong institute/peer support roadmap/ on Jan 31, 2020

Get-Together Rules of Engagement
The Rules of Engagement (referred to as ‘group agreement’) were revisited periodically and
posted in the meeting room. Those included:
e What is said in the group stays in the group
e We listen to, support, and learn from each other
e Everybody’s opinion is important
e When someone is talking, we allow the person to complete what they are
saying before we speak
e There are no right or wrong questions
e We will reduce distractions (cell phones, computers, IPads, notebooks are
not permitted- necessary calls may be made outside the room)

e We will start and end on time.
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Job Description for the BREATHE Peer Support Program Coordinator

Credentials: Master’s Degree in Social Work with LCSW-C

Skills required: Strong counseling, excellent communication, strong collaboration and strong program
development skills

Role: The social worker will provide guidance and support to the Peer mentors (BREATHE pals) and Peer support
program participants, and will coordinate the BREATHE Peer Support Program activities and monitor its progress.

Recruitment, Selection, Training of Volunteers

The BREATHE Peer Support Program Coordinator is responsible for the recruitment, training, and guidance of
peer mentor volunteers (also called BREATHE Pals) following the BREATHE2 Study protocol. She will discuss the
programs goals, requirements and expectations with each possible volunteer and determine in consultation with
BREATHE 2 Study Pl their appropriateness to be a mentor. If they are selected to be a volunteer then she will
refer them to volunteer services to be started on other hospital volunteer requirements. The BREATHE Peer
Support Program Coordinator is responsible for making sure all of the peer mentor volunteers are up to date with
all the volunteer services and BREATHE Peer Support Program requirements.

The coordinator will help deliver the peer mentor training program. The training program will incorporate
interactive training on listening skills and will cover the role and boundaries of the BREATHE Pals activities. It will
also cover handling of any emergency situations in the mentoring process.

Mentor Matches

The coordinator is responsible for matching Breathe Pals with study participants. She will provide appropriate
information to the mentor to help them address the issues the participant has identified. She will enter data
documenting the matching process for future tracking in a redcap database. She will coordinate all aspects of
daily management of the program.

Coordination and Facilitation of Get Together (group per support) events

The coordinator will organize and facilitate Get Together events at Johns Hopkins Bayview and HCGH following
the BREATHE?2 Study protocol. She will collect feedback surveys and other attendance information at the end of
each event and debrief on these as needed with Study PI.

Follow Up and Guidance

The coordinator is responsible for providing counseling, guidance and follow up to all peer mentors throughout
their study period. To that end, she will hold regular meetings for the peer mentors (and as needed one on one
conversation) to discuss their experiences with peer support and get any questions answered. Meeting location
will be at Hopkins Bayview and HCGH.

The coordinator will ensure quality of provided peer support services by regular monitoring and eliciting
feedback from both the peer mentors and matched program participants. She will contact the mentors after
their initial contact with the participant and discuss the interaction. She will also contact the participants to check
on their experience with the peer support service. The coordinator will also facilitate access of study participants
who need additional treatment or support services to appropriate resources within the health system.

Data Collection and Reports
The coordinator is responsible for reporting and updating all data associated with the peer support program.
Collaboration within study site

The Peer Support Program coordinator will reach out to other healthcare professionals at Johns Hopkins Bayview
and HCGH, and communicate about the BREATHE Peer Support program and what it has to offer to COPD
patients and their families.
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Appendix C. BREATHE2 Educational Materials

BREATHE Pal Guide

Contact the Social Worker if: 2 ®
®
o Preaching and giving instructions o A peer has questions about their BREQT?EZO .
healthcare, social support, or other Better Respiratory Education And
o Giving medical advice. (ex. recommending issues. Treatment Help Empower
doctors or medications) Instead, just share
your own experience of what works for o You have concerns about a peer.

BREATHE PAL Guide

at is a BREATHE Pal

you.

o}

A peer talks or acts in a way that makes
you feel they may be a danger to
themselves or others.

o Judgment or criticism. Every person has
their own challenges and solutions.

You are not able to attend a Get-

©  Pressuring peers to share information or Together. Even if it’s last-minute, A BREATHE Pal is someone who has learned
todo Wh:t s "g:Od for themse"’ss}" Whe please call so that the Social Worker to manage their COPD and wants to help
cannot “fix” others. But we can help them can plan accordingly.
reach their own solutions through ongoing others do the same.
conversations, support, and encourage- © You have questions or want advice R .
ment. about how to support a peer. To succeed in helping others, a BREATHE Pal

You have questions about your own o listens closely and provides support and

o Being inaccessible to your peer. If your
treatment or healthcare.

peer tries to reach you and you are unable encouragement
to call back within a day, please let the o You are feeling burdened or stressed ) o )
social worker know so she can respond in out in your BREATHE Pal role. o shares information, tips, and their
the interim. personal experience with COPD
: : . Remember, the Social Worker is
o Talking about controversial topics ' . f
. . < never judges and always keeps what is
(ex. politics and religion - topics that might ded'cated_to helping the BREATHE Pals, _ juca ) ¥ P
make peers feel uncomfortable) and is there to support you. said confidential

[o]

Talking about unrelated personal issues
{ex. money and finances)

BREATHEZ Study is funded by a grant from the
Johns Hopkins IRB00114571 Document last revised 5/11/2017 Patient-Centered Outcomes Research Institute (COR-1507-31247).

| Guide for Peer Phone Calls > I Plans for the Group Get-Together > Communication Ti
Opening Greeting; Introduce yourself Welcome h . - Listen, and avoid interrupting. Restating what
Greet peers as they arnve,.parncu arly anyone people say shows that you are really listening.
@ Ask how they're been doing since you last talked. whom you have talked with on the phone. «  “Sounds like you're saying that...”
2 Congratulate them on any progress towards goals. Opening and Introductions (5 min) Ask open-ended questions to encourage your
(ex. trying to stop smoking, walking more) Review agenda and Get-Together rules. peer to talk.
. “C tef bout...”
Conversation Focus Ice-Breaker Group Activity {15 min) an'you telime more doou
© Discuss the topics from the last Get-Together, Group Education and Discussion {20 min} Show e;npathy by recognizing emotions.
. ; . Peer: “/ had to go to the emergency room
and any other Roadmap topics that your peer Use the Get-Together Topics Table and opening 5 ”
i . . ! I because | couldn’t breathe.
would like to talk about. questions as a springboard for discussion. e o
- - . You: “That must have been very scary for you.
, . Use the printed education materials and
O Ask about the peer’s experience or thoughts on . .
. X frequently asked questions as reference. C efforts, ge small steps, and
these topics and share any relevant experiences of Share your own experiences and thoughts on the focus on the positive.
yourown. topic and invite others to share too. - “You've taken the first step. That’s great!”
Q i i
A:I(I:fthey h:veydarlil\ll(quesnlc;ns,bconcerns, or Sharing Time {20 min}) Reassure when appropriate and maintain hope:
challenges they'd like to talk about. Invite peers to share their experiences, successes, « “Ialso failed to quit smoking the first four
Closing Remind them of the date of the next challenges, and concerns since the last meeting. times, but made it on my fifth attempt!”
“Get-Together” and that you are looking forward to Encourage updates on taking small steps/ mini- sh . h red f .
seeing them then. goals. Sharing your own efforts can help e Xour expgrlgnces/w 'at wor”e CIYOL
encourage others to share. . ”l had a simifar experience =
if the conversation becomes difficult, try: = “What worked for me was...
. i " o Social Time (20 min) " . 3 o d availabl
o Re-affirm feelings. fex. “That must feel frustrating”) Free time to mingle and socialize. At this time, S| O\Itlt at you'’re willing and available to
I K individually with d/ provide support:
© Find the positives. (ex. “'m glad your daughter was peel:s Csa"' a Is’\;'NSF’T(a indivi :adv with you an « "Il be here to help you, as long as it takes”
. o or the Social Worker as needed. ’
there to help when you were feeling that way”} « "Il give you a call next week to check on
& Change the topic to something more pleasant. Next Steps (10 min) liovgveugblaplilcomiagiaiong;
Regroup; Invite peers to write down their G e arn e B s
o Take a break and plan to continue conversation personal small steps/mini-goals for the coming ,v ,,p P s ”
. . . X It’s okay to say, “f don’t know. Let’s find out.
at a later time. month. You can also write your own if you wish.




BREATHE Educational Guide: Table of Contents

Welcome to the BREATHE2 Program!

This program was developed by medical experts, researchers, and people who
have COPD or care for someone who has COPD. These materials do not
substitute for professional medical care. If you have questions or concerns,
please talk with a healthcare provider.

Below are the program contents and where you can find them:
You and COPD

- My COPD Roadmap

Breathing and COPD

- What is COPD?
- How do we breathe?
- What causes COPD?

COPD Treatment

- How is COPD treated?

- How to use COPD inhalers?

- How can | tell if my inhaler is empty?

- Nebulizers

- COPD medications and how they work.

Oxygen Therapy

- What should | know about oxygen therapy?
- How to use oxygen safely?
- How is oxygen usually take?
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Breathing Techniques
- Are there breathing techniques that can help me breathe easier?
Managing Breathlessness

- How to handle feeling out of breath?
- How to manage anxiety feeling?

Avoid Irritants
- How do | recognize and avoid irritants?
COPD Flare-ups and Action Plan

- What is a COPD exacerbation of ‘flare-up’?
- How can | protect myself from infections?
- How to manage flare-ups?

Support to Stop Smoking

- Is there really a benefit to stop smoking after all these years?
- Where can find help to stop smoking?

Staying Active

- Can | stay active with COPD?

- Isthere an easy way to stay active?

- When is it safe for me to exercise?

- What is pulmonary rehabilitation and why join it?

Daily Activities with Less Shortness of Breath

- Getting on with life: How to do your daily activities with less shortness of
breath

Eating well
- Eating well with COPD
Travel Planning

- Special things to do when planning a trip

©2017, Johns Hopkins University
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