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ABSTRACT

Background: Socioeconomically disadvantaged patients, who bear a disproportionate burden
from chronic obstructive pulmonary disease (COPD), often lack resources to optimize
management of their disease, including limited access to pulmonary specialists. We conducted
a randomized controlled trial (RCT) to assess the efficacy of a health coaching model to improve
COPD-related quality of life (QOL) and self-management for patients with COPD.

Objectives: The specific aims of the study were to compare patients receiving health coaching
with patients receiving usual care with respect to COPD-related QOL, including degree of
dyspnea, number of COPD exacerbations, exercise capacity, and patient self-efficacy of
managing COPD.

Methods: We conducted an RCT of 9 months of health coaching vs usual care for low-income
English- or Spanish-speaking patients at least 40 years of age with moderate to severe COPD
from 7 primary care practices serving low-income, urban adults. Patients randomized to the
intervention arm were assigned a health coach who supported them in working toward
personal health goals and in self-management skills such as correct inhaler use. Coaches
accompanied patients to their primary care and specialty visits and met with them between
visits. Coaches facilitated review of patient care plans by a pulmonary nurse practitioner.
Patients in the usual care arm received any resources their provider and their clinic offered as
part of standard care, including access to COPD educators, respiratory therapists, COPD
education classes, pulmonary rehabilitation, or smoking cessation classes. The primary
outcomes were COPD-related QOL and the dyspnea subscale of the Chronic Respiratory Disease
Questionnaire (CRQ). Secondary outcomes were self-efficacy for COPD self-management,
exercise capacity (6-Minute Walk Test [6MWT]), and number of COPD exacerbations. Additional
outcomes included the Patient Assessment of Chronic lliness Care (PACIC) mean item score
(range 1-5); COPD symptoms measured by the COPD Assessment Test; forced expiratory
volume at 1 second percentage predicted, measured by spirometry; smoking status by patient
self-report; number of bed days due to COPD in past 4 weeks; adequate inhaler use (observed
using checklist of steps); and COPD knowledge (4 questions). We assessed outpatient visits
related to COPD, emergency department (ED) visits, and hospitalizations, both COPD related
and not COPD related, by review of medical records. Additional outcomes not prespecified
were concordance with international Global Initiative for Chronic Obstructive Lung Disease
(GOLD) guidelines for COPD management and symptoms of depression measured with the
Patient Health Questionnaire (PHQ). We used generalized linear mixed modeling to adjust for
differences in baseline values and to account for clustering by clinic.

Results: We enrolled 192 of 282 patients determined to be eligible (68%), of whom 158 (82%)
completed 9-month follow-up. Patients enrolled were representative of the target population
with similar characteristics by study arm. Mean age was 61 years; 66% were male; 32% had less
than a high school education; 44% reported an income of <$10 000/year; 15% were homeless
or marginally housed; and 51% had a diagnostic code for tobacco use, 17% for alcohol abuse,
and 29% for other substance use. Most (92%) reported a high level of COPD symptoms (GOLD



classification B or D). There was no significant difference at 9 months between health coached
and usual care arms for the primary outcome of improvement in QOL, either by total CRQ score
(4.58 vs 4.43; adjusted difference = 0.14; 95% Cl, -0.15 to 0.43) or CRQ dyspnea domain score
(4.98 vs 4.78; adjusted difference = 0.26; 95% Cl, -0.13 to 0.65). There were also no significant
differences in the secondary outcomes of number of exacerbations, exercise capacity, or self-
efficacy. Among other prespecified outcomes, we saw significant differences in favor of the
health coached arm for quality of care and adequate inhaler use. At 9 months, patients in the
health coached arm reported higher quality of care on the PACIC (adjusted difference in mean
item score = 0.38; 95% Cl, 0.07-0.68; P = .02) and were more likely to demonstrate adequate
inhaler use (adjusted difference = 39.7%; 95% Cl, 19.6-59.8; P < .001). None of the differences
for the remaining prespecified outcomes were significantly different. Patients in the health
coached arm were more likely to receive guideline-concordant treatment (adjusted difference =
14.6%; 95% Cl, 3.3-25.9; P =.01) and were less likely to report symptoms of moderate to severe
depression (adjusted difference = -18.9%; 95% Cl, -33.1 to -4.8; P = .01) (both post hoc
outcomes).

Conclusions: Using unlicensed health coaches to work with patients, primary care providers,
and pulmonary specialists did not improve of QOL or exercise capacity or reduce the number of
COPD exacerbations, the primary and secondary outcomes of the study. We did find evidence
for improvement in quality of care, both as reported by patients and as seen in adherence to
guidelines.

Limitations: Limitations of the study were that patients, rather than primary care providers or
clinics, were randomized and the intervention was not blinded, which may have caused a halo
effect whereby patients in the usual care arm may have benefited from the presence of health
coaching, as clinicians were aware of coaching activities. These results should help inform
expectations regarding the limitations and benefits of health coaching for patients with COPD.
Results may be useful to health policy experts in assessing the potential value of
reimbursement and incentives for health coaching—type activities for patients with chronic
disease. Future studies could explore targeted versions of a model focusing on the positive
outcomes noted in the current study.



BACKGROUND

Chronic obstructive pulmonary disease (COPD) affects more than 14 million US adults
and is the third leading cause of death in the United States.! COPD costs the US economy $38.8
billion annually in direct health care costs and lost work productivity. COPD impacts quality of
life (QOL) for patients in many ways, including anxiety associated with difficulty breathing,
worry about disease progression, and social isolation.?> While COPD is chronic and incurable,
evidence-based care for COPD can substantially reduce disease burden, improve QOL, and

prevent emergency visits and hospitalizations for exacerbations of disease.®

Evidence-based care for patients with COPD recommended by the Global Initiative for
Chronic Obstructive Lung Disease (GOLD),® including immunizations, smoking cessation, inhaled
medications, and pulmonary rehabilitation, have been shown to affect both symptoms and
overall health status of patients and reduce exacerbation rates.”® Despite the widespread
availability of evidence-based guidelines for care of patients with COPD, such care is
underutilized in the outpatient management of COPD by primary care clinicians.®3 In studies,
fewer than half of primary care physicians reported knowing that COPD guidelines exist'* and
only 25% of physicians reported using guidelines for COPD care.'” It has been estimated that
adults with obstructive lung disease, including COPD and asthma, in the United States receive
only 55% of recommended care.'® These care gaps are even more pronounced for vulnerable
low-income and minority patients!*!” and likely contribute to disparities in disease severity. In
the urban underserved and among those with lower educational attainment and household
income, COPD is more severe, and it is associated with worse lung function, greater exercise
limitation, more emergency visits and hospitalizations, a lower health-related QOL, and a higher

risk of dying from COPD.181°

Barriers to providing evidence-based care for patients with COPD seen in primary care
include primary care clinicians’ lack of knowledge of guidelines, lack of experience with
interpreting spirometric data or assessing response to pharmacotherapy, competing clinical
demands from managing comorbid conditions,?%?2 complexity of COPD care, and lack of

structural and team support for care.1#232% For patients, management of COPD is often



complex, requiring frequent medical appointments, multiple medications, and behavioral
changes.? These challenges are generally recognized as even greater for vulnerable

populations, which often face competing demands with fewer personal resources.?®

Multiple models to improve the delivery of guideline-based care have been proposed. A
Cochrane review in 2014 found that integrated disease management programs, defined as
programs that include 2 or more health disciplines using 2 or more treatment modalities, were
effective in improving multiple outcomes of patients with COPD.%’ Clinic-based case
management, usually by a highly trained nurse, has been shown to improve outcomes.?8-3°
However, integrated disease management and dedicated professional case managers are
generally not available in resource-limited federally qualified health centers (FQHCs) and similar
organizations. While patient education is necessary, by itself it does not appear to be sufficient;
patient engagement and activation are thought to also be important.3! It has been suggested
that providing individualized, patient-centered support integrated into primary care is an
effective model for improving COPD care.?? Such a patient self-management support model
would be feasible in an FQHC setting and could potentially be delivered primarily by unlicensed

health workers such as community health workers or medical assistants.

The health coaching model developed at our institution trains unlicensed health
workers to support patient self-management using commonly recognized patient-centered
techniques such as motivational interviewing and action planning. Health coaching recognizes
that people living with chronic disease are the primary decision makers in their care; itis a
tailored approach that builds on the strengths and expertise of patients and helps ensure that
they have the knowledge and skills to be active participants within the medical encounter.
Health coaches help patients identify their goals and create action plans in conjunction with
their primary care provider (PCP). Health coaching is thus distinct from patient navigation
(which focuses on helping patients access medical resources), patient education (which
provides information but is not focused on patient-centered goals and motivation), or case
management (which generally involves a medical professional tracking adherence to guideline-

based best practices and patient health status). Health coaches in our model may, however,



engage in some activities also provided by care managers, patient navigators, and educators.
For example, coaches may track care targets and conduct gap analyses to identify suboptimal
areas. Coaches also help patients get the support they need by facilitating access to community,
clinic, and specialist support, and improving communication between patients and
providers.333% Our research group and others around the country have shown that health
coaching can improve management for patients with poorly controlled diabetes3>38 and

hypertension.39:4°

The health coaching model is based in part on the Chronic Care Model (CCM) (Figure 1)
proposed by Wagner et al,*! which is used as a basis for American Thoracic Society (ATS)

recommended care.*>%3

Figure 1. Chronic Care Model*!
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By coordinating with the patient, the PCP, and a pulmonary specialist (Figure 2), the
health coach provides several functions key to the CCM. Coaches work within the health
systems sphere to provide patient decision support and to improve care delivery. Coaches also
provide patient-centered management support and help connect patients to clinical and
community services and resources. Health coaching also addresses multiple barriers to the

primary care of patients with COPD, as shown in Table 1.



Figure 2. Role of Health Coaches
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Table 1. Barriers to Evidence-Based COPD Care Addressed by Health Coaching

Barrier How health coaching addresses barrier

PCP barriers

PCP lack of familiarity with
and use of COPD
guidelinest#1>:24

PCP lack of time due to
competing clinical
demands®*

PCP lack of confidence in
assessing patient response to
therapy

Patient barriers

Complexity of care®®

Poor medication
adherence®#®

Improper use of inhalers®4749

Challenge of making lifestyle
changes>®

Structural barriers

Limited access to specialist
care

Lack of integrated care or
team support for managing
patients with COPD%44

Facilitates consultation with pulmonary specialist who can
make guideline-based treatment recommendations

Summarizes medical information for PCP
Identifies needed preventive services

Administers COPD Assessment Test and reports to clinician

Accompanies patient to medical visit

Helps patient set agenda for visit and participate in decision-
making

Checks for and reinforces patient understanding of treatment
plan after visit

Checks with patients between visits; provides social support for
patient

Conducts medication reconciliation and education
Assists patients in obtaining prescriptions and communicating
with PCP about prescriptions

Observes and corrects inhaler use via a list of steps

Supports smoking cessation using motivational interviewing
and stages of change

Encourages patient to exercise within guidelines set by PCP or
pulmonary specialist

Presents patient’s information to pulmonary nurse practitioner
specialist who can make treatment recommendations usually
without requiring the patient to travel to the specialty clinic

Facilitates access to other professionals (eg, mental health,
pharmacy, social work) who would be part of an integrated
care team

Abbreviations: COPD, chronic obstructive pulmonary disease; PCP, primary care provider.
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While health coaching as part of primary care is a promising model for patients with

COPD, more evidence is needed to determine its effectiveness. We designed the current

research study, the Aides in Respiration (AIR) health coaching study, to address this gap by

evaluating the effectiveness of a health coach—based model for vulnerable and low-income

patients with COPD.

The goal of our study was to evaluate the effectiveness of a health coach model for

improving outcomes for low-income urban patients with COPD. We conducted a randomized

trial, AIR, comparing 9 months of health coaching plus usual care (health coached arm) with

usual care alone (usual care arm) for patients with moderate to severe COPD cared for at 7

public health clinics in San Francisco. The 7 clinics have characteristics of FQHCs and are

designated FQHC look-alikes by the Health Services Resources and Services Administration

(https://bphc.hrsa.gov/programopportunities/lookalike/index.html).2%° For purposes of this

report, we refer to them as FQHCs.

The specific aims of the study were the following:

Specific aim 1 (primary outcome). To compare disease-specific QOL for patients
randomized to receive 9 months of health coaching plus usual care with patients
randomized to usual care alone. Our hypothesis was that mean COPD-related QOL total
and the dyspnea domain of the overall QOL at 9 months would be greater in patients in
the health coached arm than in the usual care arm.

Specific aim 2 (secondary outcome). To compare the number of exacerbations of COPD
experienced by patients in the health coached arm with those in the usual care arm
during the 9-month period starting at enroliment. We defined COPD exacerbation as a
COPD-related ED visit or hospitalization, or the outpatient prescription of oral steroids
and/or antibiotics for COPD-related diagnosis. Our hypothesis was that patients in the
health coached arm would experience fewer COPD exacerbations compared with the
usual care patients.

Specific aim 3 (secondary outcome). To compare exercise capacity at 9 months for
patients in the health coached arm with those in the usual care arm. Our hypothesis was
that patients in the health coached arm would have greater exercise capacity than
patients in usual care.

12



Specific aim 4 (secondary outcome). To compare self-efficacy for management of COPD
for health coached vs usual care patients at 9 months. Our hypothesis was that mean
self-efficacy would be greater in patients in the health coached arm than in the usual
care patients.

13



PARTICIPATION OF PATIENTS AND OTHER STAKEHOLDERS

Choice of Stakeholders, Including Patient Partners

At the point of conception of the study, we identified stakeholder groups to include in
the study process. The primary group was vulnerable patients with COPD cared for at the study
sites, which consisted of FQHCs in the San Francisco Health Network. Because we designed the
health coaching intervention to be delivered as part of patient care, we identified clinic
leadership, staff, and clinicians as additional stakeholders. A major purpose of the health
coaching intervention was to improve evidence-based patient care by facilitating
communications between the consulting pulmonary specialist and the PCP. We thus included
pulmonary specialists (ie, pulmonologists, pulmonary nurse specialists, and respiratory
therapists) as stakeholder groups. Implementation and dissemination of the coaching
intervention required support from the San Francisco Department of Public Health or similar
networks. We therefore included system leadership as a stakeholder group. We included

experts in patient education both as content experts and to help with dissemination activities.

Identification and Recruitment of Stakeholders

We recruited leaders at each of the community clinic study sites as community partners
both before application for study funding (to establish support and feasibility) and after funding
was received to operationalize the implementation of the study. We based recruitment at the
clinic level on past experience conducting studies at the community clinic sites and networking
existing contacts throughout the San Francisco Health Network. We made initial contacts with
the clinic medical director, the clinic manager, or the nursing supervisor. We based choice of
initial contact on preexisting relationships and availability. We included some members of the

community clinics on the study advisory board, as described below.

We recruited stakeholders as members of the study advisory board, as indicated in
Table 2. Members of the study advisory board were expected to help ensure that the health
coaching intervention met the needs of the patients enrolled in the study, that study protocols

were optimized for recruitment and retention, and that measures of outcome were

14



appropriate. Members also advised on the dissemination of the study findings. Additional

description of the activities of the study advisory board is provided in the following section.
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Table 2. Stakeholder Groups for the Study Advisory Board

Stakeholder
group

Identification and recruitment

Advisory board members

Patients with
COPD

Clinic leaders

Clinic staff

Health system
leaders

Pulmonary
specialists

Patient
education
experts

Dr Su (co-Pl) and Ms Tsao (pulmonary

nurse practitioner specialist working with

Dr Su) identified and recruited 4 patients
from those they had worked with in the
past as part of the Community

Spirometry Program. We included one of

these patients, Mr Low, on our study

team. Staff from the site clinics identified

an additional 6 patients with COPD.

Dr Thom identified and recruited leaders
from the clinic sites for the study and
from the leadership of the San Francisco
Department of Public Health network of
FQHCs through contacts within the
network of FQHCs.

Members of the clinic staff were

identified by clinic leadership and based
on our study team’s experience working
at the study clinics on previous projects.

Dr Thom recruited health system leaders.

Dr Su identified and recruited pulmonary

specialists from pulmonology, nursing,
and respiratory therapy.

Dr Su identified nationally recognized
experts from his previous work on
delivering community-based spirometry
programs and participation in patient
education and support.

10 patient members

Jennifer Coffey, NP Richard H. Fine
People’s Clinic

Lydia Leung, MD, medical director
Family Health Center

Rosaly Ferrer, RN, nurse manager,
Richard H. Fine People’s Clinic

Tiffany Chin, medical assistant, Maxine
Hall Health Center

Hali Hammer, MD, director of
integrated primary care, San Francisco
Health Network

Thomas Daily, MD, chief of pulmonary
medicine, Kaiser Permanente Medical
Center, Santa Clara

Eula Lewis, RT, respiratory therapist,
Zuckerberg San Francisco General
Hospital

DorAnn Donesky, RN, PhD, assistant
adjunct professor, UCSF School of
Nursing; clinical specialist, patient
advocate, California Lung Association

Chris Garvey, MS, FNP, manager and
nurse practitioner, patient advocate,
California Society for Pulmonary
Rehabilitation, California Thoracic
Society, University of California San
Francisco at Mount Zion Sleep
Disorders Center

16



Stakeholder
group

Identification and recruitment

Advisory board members

Health coaching

Through his work at the Center for

Amireh Ghorob, health coach trainer

experts Excellence in Primary Care, Dr Thom
recruited colleagues with nationally

recognized expertise in health coaching.

Tom Bodenheimer, MD, professor of
family and community medicine;
national expert on practice
transformation and health coaching

Adriana Najmabadi, health coach,
UCSF

Camille Prado, nurse practitioner
candidate, research associate on
previous study of health coaching

Abbreviations: COPD, chronic obstructive pulmonary disease; FQHCs, federally qualified health center; PI, principal
investigator; UCSF, University of California, San Francisco.

Description of Engagement With Stakeholders

Community Clinic Partners

In designing the study, we worked with community-based clinics, initially contacting and
meeting with clinic leadership (ie, medical director and staff and nursing managers) to identify
benefits of the study to the clinic, address concerns, and establish protocols to minimize
disruption to clinic function. During these meetings we identified and discussed ways in which
the proposed study could benefit patient care at the clinic. For example, we provided results
from spirometry and exercise capacity to clinicians for all patients enrolled in the study by
entering the information into the patients’ electronic medical record (EMR) and notifying the
clinician. Patients randomized to the health coached arm also received education including
instructions regarding inhaler use and other support, and their clinicians received expert
recommendations about medication management from a pulmonary nurse practitioner
specialist (PNPS). We extended the latter benefit to include patients in the usual care arm after
they completed the study. At the end of the study, we provided in-service education to clinic
staff. Members of our research team also participated in a health fair for 1 clinic (Southeast
Health Center), providing instructions on inhaler use and spirometric assessment for patients.
At the end of the study, our team met with clinic staff and providers to report back results of

the study.

17



AIR Study Advisory Board

The advisory board served several functions over the course of the study. The study co—
primary investigators (co-Pls) met with members of the advisory board to solicit their initial
reaction to the idea of health coaching for patients with COPD and to discuss how coaching
might be implemented. Feedback from members provided the basis for applying to PCORI for
study funding. Once funding was obtained, the research team met with the advisory board to
discuss health coaches’ engagement with patients. For example, we discussed the appropriate
protocol for health coaches conducting home visits. Feedback from our patient advisors
included the importance of ensuring that patients felt in control of the process, providing a
menu of options for how to use the home visits (eg, including review of the home for allergy
triggers or review of medications), using tools such as a home assessment of potential allergy
triggers with transparency and in collaboration with patients (to avoid the perception of
judgment), and treading carefully in discussions of pets and how to mitigate their adverse
effects on lung health. This discussion resulted in significant modifications to our protocol and
tools. During the conduct of the study, we met with the advisory board to discuss recruitment
and retention strategies and to brainstorm ways to make the study most useful to patients and
clinicians. We also presented and discussed study data at baseline and at 9 months. Toward the
end of the study, we focused on how to disseminate results to patients, clinicians, and
investigators. The advisory board met 7 times over the course of the preparation for the
execution of the study. In addition, some advisory board members took part in a health coach
curriculum planning meeting, in 1 or more of the training sessions for health coaches, and in
the end-of-project celebration for patients and clinic staff. Patient advisors in particular helped

pilot and provided feedback on instruments and took part in training the health coaches.

Patient Partner Included in the Study Team

Our research team included a patient partner with COPD, Mr Devon Low, who has had
COPD for >10 years. Mr Low was also a member of the study advisory board. He attended
monthly research team meetings (30 in total) to review study progress, respond to challenges

that arose during the course of the study, and review data collected. Mr Low named the study

18



the Aides in Respiration (AIR) study. He was a member of the hiring team that selected our
health coaches. Mr Low also helped train our health coaches and met with the coaches over the
course of the study to discuss their experience and provide ongoing mentorship (15 meetings in
total). For example, when confronted with patient resistance to using oxygen, the health
coaches discussed with Mr Low the reasons for resistance and various strategies to address it.
Mr Low’s role was expanded to include participation in other health coaching projects
conducted within the University of California, San Francisco (UCSF) Center for Excellence in
Primary Care, and he was invited by the study team to participate as a speaker in several

conferences.

Poststudy Presentation and Celebration
All study participants and stakeholders were invited to a poststudy presentation and
celebration, held on July 21, 2017, where the main study results were presented and discussed

with more than 2 dozen patients and stakeholders.
Impacts of Stakeholder Engagement

Choice of Research Question and Study Design

The decision to study health coaching for patients with COPD arose from our experience
with health coaching for patients with diabetes and the need of patients with COPD for ongoing
support for disease management that could be delivered where they lived and received their
primary care. While study investigators chose the randomized controlled trial (RCT) design,
patients and other stakeholders shaped the specifics of the design, including the choice of study
measures and the content of the intervention. For example, based on their feedback, we
modified the initial questionnaire assessing environmental triggers for asthma (for patients
with asthma/COPD overlap syndrome) to be more sensitive and respectful. Based on their

feedback, we also modified or dropped other measures to reduce respondent burden.
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Health Coaching Intervention

Advice received from the study advisory board and from our patient research partner,
Mr Low, shaped the content of the intervention. Mr Low helped with health coach training and
met periodically with the coaches over the course of the study to address challenges and
provide feedback. For example, he designed a training session to help coaches understand the
impact of COPD (eg, walking and climbing stairs while breathing through a straw), role played
using his own life experiences, provided coaches with insights into the barriers and competing
demands for patients with COPD, and advised when to reassess an approach that was not
working. Other examples of expertise contributed by stakeholders include training of research
assistants (RAs) in spirometry by respiratory therapist Eula Lewis and incorporation of patient
educational resources and support activities by patient advocates (Chris Garvey and DorAnn

Donesky).

Participant Recruitment/Retention

Patient recruitment and retention was discussed both at our study advisory board
meetings and at our monthly study team meetings. We implemented suggestions regarding
how to best advertise the study (eg, study flyers in clinic, enlisting front desk staff) and how to
best reach out to patients who were difficult to contact. When, for example, the health coaches
experienced difficulty in convincing patients with signs of exacerbations to seek medical care,
the study advisory team and our study team discussed strategies for proactively discussing red

flags and barriers to seeking care before symptoms.

Data Analysis or Results Interpretation

Members of the study advisory board provided suggestions for data analysis and
interpretation. For example, 1 member (Chris Garvey) was struck by the inclusiveness of our
recruitment strategy, noting that most clinical studies avoid recruitment of patients with
comorbid conditions or psychosocial challenges. With her encouragement, we have written and

submitted a paper that reports our experience with recruitment and retention of groups
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underrepresented in research (eg, racial/ethnic minorities, patients with substance use or

mental health issues or who are homeless).

Dissemination

Our patient research partner, Mr Low, suggested and helped us stage a photo shoot to
secure action health coaching shots for presentations, publications, and materials. He was our
artistic director and photographer for the shoot. Mr Low has also helped disseminate the AIR
study results by becoming involved as a patient advocate and representative with other groups.
For example, in 2015, he gave a presentation at Stanford Medicine on the patient’s perspective
in living with COPD and the need for more patient-centered support such as health coaching.

The presentation and his video story can be viewed online.>%>2
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METHODS

Study Overview

The goal of our study was to evaluate the effectiveness of a health coach model for
improving outcomes for low-income urban patients with COPD. We conducted an RCT
comparing 9 months of health coaching plus usual care vs usual care alone, with the specific
aims of measuring differences in COPD-related QOL, number of exacerbations, exercise
capacity, and patient self-efficacy of managing COPD. Additional outcomes of interest included
patient-reported quality of care, concordance of prescribed medications to international
guidelines, correct use of inhalers, level of COPD symptoms, lung function, knowledge of COPD,

and smoking status.

Study Design

The AIR health coaching study was a 9-month single-blinded parallel RCT comparing
health coaching plus usual care vs usual care alone for patients with moderate to severe COPD.
We chose an RCT design to provide a high degree of internal validity. Blinding of patients and
clinical teams was not feasible due to the nature of the intervention. However, data analysis
was blinded during the course of the study and analyses for investigators and members of the

data safety monitoring board.

Participants

The study enrolled low-income and vulnerable patients receiving care at FQHCs because
these patients experience disparities in quality of care and disease burden and have been
underrepresented in clinical research studies of COPD. Multiple clinic sites were necessary to
obtain an adequate sample size. Spanish-speaking patients were recruited by a bilingual RA. To

maximize participation from underrepresented groups, we minimized exclusion criteria.

Specifically, we did not exclude patients who were homeless or had substance abuse,
mental illness, or other conditions as long as they were able to receive health coaching and

participate in the study.
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Eligibility for the study required a diagnosis of COPD confirmed by the study
pulmonologist, Dr George Su. The diagnosis required that a patient met the common criteria of
a postbronchodilator force expiratory volume at 1 second (FEV1) of <0.7, although in some
cases in which the FEV1/FVC (forced vital capacity) was between 0.7 and 0.75 the diagnosis was
made based on the overall clinical data. In addition to having a diagnosis of COPD, patients had
to have COPD that was considered moderate to severe based on meeting at least 1 of the

criteria listed in Table 3.

Patients believed to be potentially eligible for the study were identified primarily
through review of the electronic record for patients of the San Francisco Department of Health
system with an ED, inpatient, or outpatient diagnostic code suggestive of COPD during a 24-
month period. The ICD-9 codes of interest were 491, 492, 496, 490 + 305.1, 493 + 305.1, and
786 + 305.1. During the course of the study the ICD-10 coding system was introduced. The
approximately corresponding ICD-10 codes were J42, J43, J44, )40 + 272, JA5 + 272, and RO6 +
Z72. In addition, we obtained a list of patients referred to the COPD and asthma clinics.

Potentially eligible patients could also be identified by providers or staff at study clinics.

Five trained members of the study team reviewed medical records for patients
identified as described above to ascertain the diagnosis of COPD considered to be at least
moderate (Table 3) and to confirm the patient did not meet 1 or more of the exclusion criteria
shown in Table The criterion for at least moderate COPD reflects common clinical criteria for
moderate or severe COPD®: meeting spirometric criteria of FEV; <80% predicted (criterion 1);
being on home oxygen or meeting criteria for being on home oxygen (criteria 2, 3, and 4);
exacerbations of COPD in the past 12 months (criteria 5, 6, and 7); or being prescribed
medication used for moderate COPD (criteria 8 and 9). Of note, exacerbations are used in GOLD
guidelines to define patients at high risk, although for our study we required only 1 or more
exacerbations vs the 2 or more in GOLD guidelines. Names of patients considered potentially
eligible following medical record review were then given to their PCPs, who could exclude
patients not appropriate for participation in the study due to medical or mental health

problems, or who met exclusion criteria not ascertained by medical record review (eg, patient
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had moved, or patient did not speak English or Spanish). Patients not excluded by their provider
were entered into a recruitment tracking database and RAs attempted to contact them by
phone, in person at the time of a clinic visit, or by letter. RAs made at least 5 attempts to reach
patients. When we were unable to reach patients by phone or letter, we approached them at
the time of a medical visit. When the RA contacted the patient, he or she confirmed eligibility
(age, language, continuing care at one of the study FQHCs, ability to travel to clinic) and
determined if the patient was interested in participating in the study. If the patient was eligible
and interested in participating in the study, the RA arranged to meet the patient at the patient’s

FQHC. There were no differences in how we formed the health coached and usual care arms.

Table 3. Criteria for Moderate to Severe COPD

Meeting at least 1 of the following COPD severity criteria:

Ever having a postbronchodilator FEV; <80% of predicted

Ever having a prescription of home oxygen therapy

Ever having a resting O3 saturation <88% as an outpatient

Ever having an arterial blood gas (PPO3) <55 mm Hg as an outpatient

In the past 12 mo, 21 hospital admission due to COPD-related diagnosis

In the past 12 mo, 22 emergency department visits due to COPD-related diagnosis

In the past 12 mo, 21 prescription of short-term oral steroids (at least 40 mg for =5 d but <21 d) for
respiratory symptoms

8. Current prescription of combination long-acting bronchodilator and corticosteroidinhaler

9. Current prescription of a long-acting anticholinergic inhaler

NouswNe

Abbreviations: COPD, chronic obstructive pulmonary disease; FEV,, forced expiratory volume over 1 second.

Table 4. Exclusion Criteria

Any of the following:

1. Age<40y

Not able to be reached by telephone

Not Spanish or English speaking

Not currently a patient at 1 of the 7 participating clinic sites or having no outpatient visits within the
past 12 mo

Not planning to continue care at clinic for next 9 mo

Not planning to be in San Francisco area for at least 6 of the next 9 mo, including attending study
Unable to travel to primary care clinic

Having been identified by PCP as not being capable of participating in the study due to a physical or
mental condition

PN

© N

Abbreviation: PCP, primary care provider.
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An RA met with patients interested in participating in the study at the patient’s primary
care clinic to obtain informed consent and administer baseline measures, which included the
patient survey, 6-Minute Walk Test (6MWT) (if patient was physically capable and did not have
a contraindication to completing the test), and spirometry if indicated. Spirometry measures
the amount and speed of air flow during a deep inspiration and forced expiration. Patients
breathe into a mouthpiece connected to a portable spirometer. Data on airflow volume over
time are recorded and converted to commonly used measures such as FVC (total volume of air
expired during forced expiration) and FEV; (volume of air expired during the first second of
forced expiration), and represented graphically. Conducting spirometry before and after having
the patient use a bronchodilator inhaler determines the amount of nonreversible outflow
obstruction. Typically, a ratio of FEV1FVC of <0.70 after use of a bronchodilator, in the absence
of other underlying lung conditions (eg, chronic bronchiectasis), is considered to indicate COPD.
Spirometry, including postbronchodilator measures of FEV1/FEV, was considered indicated to
determine eligibility if the patient did not already meet criteria for COPD. Spirometry was also
indicated for patients who met criteria for COPD but who had not had a spirometry in the

previous 3 months in order to obtain a baseline measure of lung function.

After baseline measures were completed, the patients were given the next randomly
ordered envelope, which assigned them to the coached or to the usual care arm. Participant
contact information, including phone numbers, addresses, and emails, were obtained at

enrollment and the best way(s) to contact the participant was established.

Participants in both study arms were contacted every 3 months by the RA and asked to
complete a brief interval survey, which asked about recent exacerbations and current smoking
status. Participants were paid $10 for each interval survey, $10 if they completed the 6MWT,
and $10 if they completed spirometry, for a total of up to $30 for the baseline measures. The
window for administering the 3-month survey was between 2 to 4 months (61-122 days) after
enrollment; the window for the 6-month survey was from 5 to 7 months (152-213 days) after
enrollment; the window for the 9-month survey was from 8 to 12 months (243-365 days) after

enrollment. RAs made a minimum of 3 attempts to contact patients for the 3- and 6-month
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surveys and 9 attempts to contact patients for the 9-month measures. To the extent possible,
the same RA followed up with a participant each time to build trust and improve response
rates. For the 9-month measures, which required an in-person visit, RAs met with the patient at

the patient’s primary care clinic.
Intervention (Health Coaching) and Control (Usual Care)

Health Coaching Intervention

Two health coaches delivered the study intervention. One was full time, the other 80%
time. Because their time was paid for using study funds, they were UCSF employees. Health
coaches were supervised clinically by the PNPS member of the study team, with backup from
the coprimary investigators, a pulmonologist (Dr Su), and a family physician (Dr Thom). Coaches
could also consult with the patient’s PCP as needed. Both coaches were 4-year college
graduates bilingual in Spanish and English. One had worked as a health coach for 4 years,
primarily with patients with diabetes. The second had worked as an RA on a previous study of
health coaching but had no direct experience as a health coach. Both received approximately
100 hours of training over 3 months using a COPD health coaching curriculum specific to the
study. The curriculum comprised 2 primary domains: health coaching techniques and COPD-
specific knowledge. The health coaching curriculum (available at

http://cepc.ucsf.edu/content/health-coaching-curriculum) covers active listening and

nonjudgmental communication, harm reduction, navigating health care systems, gathering
information on medication adherence, creating self-management goals, and closing the loop
(checking for comprehension by asking patients to describe the key messages in their own
words). COPD-specific training was delivered by 2 pulmonary specialists and covered the
physiology of COPD, related comorbidities, GOLD guidelines (which are international guidelines
for the management of COPD), prevention and management of exacerbations, and lifestyle
management. Upon completion of training, coaches were required to score at least 90% on 3
examinations assessing content knowledge and to demonstrate mastery of coaching skills

through simulated role-plays and observed health coaching sessions.

26



Patients received health coaching for 9 months. Each health coach worked with a total
of 50 patients over the 2-year duration of the study, with a maximum caseload of 30 patients at
any given time. Standardized care included a minimum number of contacts and completion of
specific objectives, such as reviewing medications, assessing and reinforcing patient knowledge
about warning signs of COPD exacerbations, and facilitating an assessment of the care plan by a
PNPS. Health coaches could use their discretion to increase the number or frequency of
contacts and address issues of interest to the patient. Minimum frequency of contact based on
study protocol was once every 3 weeks, for a total of 13 contacts over the course of the study.
Health coaches were expected to complete an initial visit within 2 to 3 weeks of enroliment; to
meet with the patient at least 4 additional times over the course of the study; and to have a
phone check-in call at least every 3 weeks, including within 2 weeks after each medical visit.
Coaches were also expected to conduct at least 1 in-depth consultation with the study PNPS
and to attend at least 3 medical visits. The purpose and intended content for each of these
activities are described below. All interactions between health coaches and patients were
documented in a database created for the study that included date, mode of contact, duration

of contact, topics discussed, and any relevant notes.

Coaches met with patients in person at the clinic or at the patient’s home when
possible, or by phone if an in-person meeting was not feasible. The purpose of the initial
meeting was to build rapport and understand the patients’ motivations, strengths, and barriers
to self-management. Subsequent meetings, which generally lasted 15 to 90 minutes, were used
to assess patient knowledge, provide education about COPD, review patient medications,
assess patients’ ability to correctly use their inhalers and provide instruction in correct inhaler
use, and help patients develop an action plan regarding COPD exacerbations. More generally,
health coaches worked with patients to identify their health-related goals, to address barriers
to reaching their goals, and to create action plans to achieve their goals. Health coaches also
assisted with navigation of health and community resources (including making and keeping
appointments, accessing classes and smoking cessation resources, and meeting with a member
of the behavioral health team). Home visits were used most frequently by patients who had

difficulties with public transportation or general mobility. Home visits were also used to identify
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COPD/asthma triggers within the home, to acquire accurate knowledge of what medications a
patient had in the home (including any duplicate or expired medications), to identify barriers to
medication adherence, and to ensure patients on oxygen had the necessary equipment. Phone
check-ins were conducted to provide ongoing support for patient self-management, check for
barriers to self-management, and provide reminders for upcoming appointments. In contrast to
patient support modes that focus on 1 or 2 areas such as increasing exercise, improving
medication adherence, or following a specific action plan for COPD exacerbations, the health

coaches for the AIR study had a broad range of activities, as shown in Table 5.
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Table 5. Health Coaching Activities

Type of activity

Examples of activity

COPD education

Patient decision-making and
action plans

Facilitation of guideline
implementation

Identifying gaps in care

Coordination of care

Access to services

Inhaler use

Accompany patient to
appointments with PCP

Healthy lifestyle

Social support

Basic physiology of COPD and roles of exercise and mediations
Red flags and when to seek medical care

Dyspnea management

Use of oxygen

Action plans regarding exercise, smoking cessation, nutrition
Action plans for exacerbations

Ensuring appropriate preventive services

Depression screening

Reinforcing clinician education and use of treatment guidelines by
PCPs

Helping patient obtain prescriptions

Consulting with pulmonary nurse practitioner specialist who makes
recommendations to bring care in line with GOLD recommendations

Helping patients make and keep appointments

Helping patients obtain needed testing (eg, pulmonary function tests)
Facilitating communication between pulmonary specialists and PCPs
Facilitating communication between patients and clinicians

Connecting with community resources
Access to psychosocial services

Step-by-step evaluation of inhaler use to help patients correct
mistakes

Reviewing how often inhalers are used to ensure correct
understanding of dosages and to assess barriers to adherence

Prompting patient to identify key questions and requests for visits in
advance (agenda setting)

Sharing information gathered through medication reconciliation about
barriers to medication adherence

Closing the loop at the end of the visit by asking patients for their
understanding of the care plan, answering questions, and correcting
any mistakes, followed by reassessing patient understanding

Encouraging patient to exercise within guidelines set by PCP or
pulmonary specialist

Smoking cessation support using motivational interviewing and stages
of change

Working with patient family members and caregivers

Abbreviations: COPD, chronic obstructive pulmonary disease; GOLD, Global Initiative for Chronic Obstructive Lung

Disease; PCP, primary care provider.
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Consultations between the health coaches and PNPS involved several steps. Health
coaches recorded patient medical history and comorbidities, smoking history, risk and symptom
assessment, COPD and asthma medications and treatment history, environmental triggers, and
screens for symptoms of sleep apnea, from review of the EMR and information supplied by the
patient (the health coaches created a tool in consultation with the PNPS that can be found at

http://cepc.ucsf.edu/health-coaching-chronic-lung-conditions). The health coach then

presented the patient’s information to the PNPS, who could gather additional information from
the medial record if needed. The PNPS created a set of recommendations for changes in care
using GOLD guidelines, generally without the need to see the patient. Recommendations could
include changes to inhaler therapy; further diagnostic testing; and referrals to pulmonology,
pulmonary rehabilitation, physical therapy, and other appropriate programs. The PNPS
communicated recommendations to the patient’s PCP via the EMR and/or through secure

email, and the health coach followed up with the PCP to support desired changes.

Recommendations were considered implemented if the PCP acted on the
recommendation (eg, prescribed a new medication, made a referral, ordered a test). The health
coach followed up with the patient to see if the recommendations had been implemented by
the PCP and to provide education and support to the patient for implementing the

recommendations.

Health coaches accompanied patients to medical visits with their PCP whenever
possible. Coaches met with the patient immediately before the medical visit to conduct
medication reconciliation and to help the patient establish priorities and goals for the visit.
With the patient’s permission, the health coach was present during the medical visit and could
offer clarifications and support as needed. After the visit, the health coach reviewed the PCP’s
recommendations with the patient to ensure patient understanding, and helped patients
choose attainable goals and create an action plan for making changes to achieve those goals.

The health coach called the patient approximately 2 weeks later to follow up on action plans.

We used several methods to assess the fidelity of the intervention. The project manager

conducted several observations of the health coaches, both immediately after training and
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periodically throughout the project. Using a standardized checklist, the project manager
provided immediate feedback to the coaches regarding skills. In addition, the health coaches
used the skills checklist to observe and provide feedback to each other, thus reinforcing the key
components of the intervention. The health coaches met regularly with the project manager to
review progress, and they used several metrics to assess success in engaging patients, such as
the proportion of patients with whom they had a substantive interaction in the past 3 weeks
and the proportion of patients with at least 1 in-person visit. They also categorized patients
using a “stoplight” worksheet as having high (green), medium (orange), or poor (red)
engagement, and they discussed strategies for better engaging those categorized in orange or
red groups. The coaches met weekly with the pulmonary nurse practitioner specialist to review
patient cases and keep up to date on relevant changes in care guidelines or formulary. For
example, Advair was taken off formulary by a major MediCal managed care provider during the
course of the study, resulting in confusion among patients, clinicians, and pharmacists. The
PNPS and the health coaches discussed the inhalers being prescribed in its stead and the
common questions emerging for patients and clinicians. Finally, health coaches took part in
monthly study team meetings, in which they could raise concerns and troubleshoot issues with

implementation of study protocols.

Usual Care Arm

Patients randomized to usual care continued to have visits with their PCP over the
course of the 9-month period. They received any resources their provider and their clinic
offered as part of standard care, including, but not limited to, access to COPD educators,
respiratory therapists, COPD education classes, pulmonary rehabilitation, or smoking cessation
classes. During the study period, relatively few usual care patients took advantage of COPD
education classes (n = 1) or smoking cessation classes (n = 0), according to rosters from these

classes.

Usual care included referral by the PCP to pulmonary specialists at the county hospital
(San Francisco General Hospital [SFGH]) via an electronic referral system operated by the San

Francisco Department of Public Health. During the study period, 23 patients in the usual care
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arm (25%) saw a pulmonary specialist. Specialists working at the SFGH had access to the same
EMR as used in the study FQHCs. All clinics provided access to mental health services. Three of
the clinical sites had complex care management programs for their patients at heightened risk
for hospitalizations, which could include people who had COPD. Medication reconciliation, an
activity performed by health coaches, was not routinely available to patients in the usual care

arm.

Study Outcomes

All study participants met with an RA at their primary care clinic. The RA administered
the baseline survey in either in English or Spanish, based on the patient preference. The RA also
administered spirometry using the VMAX Vyntus SPIRO with SentrySuite and the 6MWT, and

recorded weight, height, blood pressure, pulse, and transcutaneous oxygen saturation.

Study outcome variables are shown in Table 6. The primary outcomes for the study
were COPD-related QOL and dyspnea at 9 months (specific aim 1 in the study proposal), which
we measured using the short form of the Chronic Respiratory Disease Questionnaire (CRQ).>3>°
The CRQ generates scores in 4 domains (dyspnea, fatigue, physical function, and mastery) and
an overall score, and has been validated in multiple studies.>”>® The CRQ has the advantage of
having a near-normal total score distribution,®%®! being sensitive to change,*®%° and having
established minimum clinically important differences (MCIDs) for total score and for each of its

4 domain scores.%1:62
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Table 6. Outcome Variables?®

Outcome Measure used Source Reference(s)
Primary outcomes
COPD-related QOL SF-CRQ Patient survey 55
Dyspnea SF-CRQ dyspnea domain Patient survey 55
Secondary outcomes
COPD exacerbations Review of medical records Electronic 63
medical records
Exercise capacity 6-Minute Walk Test Administered by | 83, 84
RA
Self-efficacy for COPD Stanford Self-efficacy for Patient survey 73
management Managing Chronic Disease
Other prespecified outcomes
Quality of care (PACIC) Patient Assessment of Chronic Patient survey 74,75
Iliness Care
COPD symptoms COPD Assessment Test Patient survey 76-78
Lung function Forced expiratory volume at 1 Administered by = NA
second by spirometry?® RA
Smoking status Smoked cigarette in past 30 d Patient survey NA
Functional status Bed days due to respiratory Patient survey 79, 80
problems
Correct use of inhalers Inhaler checklist for each type Observed by RA 47,81, 85
of inhaler (adapted)
Knowledge of COPD Individual questions created for = Patient survey NA
study
Outpatient visits Visits to PCP, urgent care, or Electronic NA
pulmonary specialist in 12 mo medical records
before enrollment or during 9-
mo study period
Hospitalizations Rate per person-year during the = Electronic NA
o COPD related 12 mo before enrollment or medical records
o For other reason during 9-mo study period
Emergency department Rate per person-year during the | Electronic NA
visits 12 mo before enrollment or medical records
o COPD related during 9-mo study period
o For other reason
Post hoc outcomes
Symptoms of depression Patient Health Questionnaire Patient survey 82




Outcome Measure used Source Reference(s)

Guideline-concordant Prescription medication Electronic 6
prescription medications corresponding to GOLD medical records
recommendations by severity
category (A, B, C, or D) of COPD

Abbreviations: COPD, chronic obstructive pulmonary disease; GOLD, Global Initiative for Chronic Obstructive Lung
Disease; NA, not applicable; PACIC, Patient Assessment of Chronic Iliness Care; RA, research assistant; SF-CRQ,
Short-form Chronic Respiratory Disease Questionnaire.

2All outcomes were measured at enrollment and 9 months; COPD-related QOL, smoking status, and functional
status (bed days) were also measured at 3 and 6 months.

At 9 months we also measured secondary outcomes for the study, corresponding to the
additional specific aims in the study proposal: COPD exacerbations (specific aim 2), exercise
capacity (specific aim 3), and patient self-efficacy for self-management of COPD (specific aim 4).
Reducing COPD exacerbations is an important goal for patients as exacerbations restrict daily
activities,>® decrease QOL,® and can have lasting negative psychological impact.®* We defined
an exacerbation as worsening of respiratory symptoms resulting in prescription of a course of
oral steroid medication, an unscheduled or emergency visit, or a hospitalization related to
COPD. Similar utilization-based definitions have been used in previous studies for moderate to
severe exacerbations®® and are consistent with guideline definition.® We measured exercise
capacity using the standardized 6MWT, which measures how far a patient can walk in 6
minutes. An RA administered the test using an established protocol recommended by the ATS.®®
The distance a patient is able to walk in 6 minutes is a well-recognized and widely used measure
of exercise capacity.®® The 6MWT has been described as “a simple test to perform, does not
require special training of personnel, and is easy to administer, well tolerated, and reflects the
functional exercise.”®” The MCID for the 6MWT is generally considered to be 25 to 50 meters.”?
Previous studies have documented the BMWT as sensitive to measuring change over time.5%6%
71 Self-efficacy has been shown to predict functional capacity and QOL for patients with COPD.”2
We chose to measure self-efficacy using the 6-item scale developed by Dr Kate Lorig and others

at Stanford.”®
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Additional outcomes prespecified in ClinicalTrials.gov are the following:

e Patient-reported quality of care, measured using the short-form version of the Patient
Assessment of Chronic Illness Care (PACIC)’47>

e COPD symptoms, measured with the COPD Assessment Test (CAT), a validated and

widely used scale’¢78

e COPD impact, measured as the number of days a patient was unable to leave home (bed
days) in the past 4 weeks due to COPD”9:80

e Lung function, measured by spirometry as the forced expiratory volume at 1 second
(FEV1) percentage predicted

e Smoking status by patient self-report

e Observed use of prescribed inhalers, assessed by an RA using a checklist of steps specific
for each type of inhaler (eg, MDI [metered dose inhaler], Spiriva HandiHaler, Advair
DISKUS, Respimat Soft Mist), patterned after previously published measures,88> and
consistent with manufacturers’ directions for inhaler use.

We measured use of outpatient services (ie, primary care visits, specialty care visits,
urgent care visits, ED visits, and hospitalizations) by reviewing EMRs of the participating clinics
and the pulmonary clinics at Zuckerberg San Francisco General Hospital (ZSFGH). We
ascertained ED visits and hospitalizations by reviewing records from the county hospital and
from all outside hospitals where patients indicated having received emergency care or being
hospitalized for the period from 1 year before enrollment to the end of the study. We

measured knowledge of COPD using 4 questions developed for the AIR study.

Other outcomes, which were not prespecified in ClinicalTrials.gov before the start of
data collections, were concordance between medications prescribed and those recommended
by COPD category | GOLD guidelines, documented by chart review; and symptoms of
depression defined as a score of 15 or greater on the Patient Health Questionnaire-8 (PHQ-8).8?
Concordance of medications with guideline recommendations is a measure of quality of clinical
care (which we listed as an outcome in the study proposal but did not further define); we

included symptoms of depression as an outcome in the study proposal but did not register it as
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a prespecified outcome on ClinicalTrials.gov. We decided to include these measures in our

analyses after the data had been collected.

Study Setting

We conducted this study at 7 urban county-operated primary care clinics designated as
FQHCs that primarily serve a low-income, publicly insured patient population. Two of these
sites are large academic residency teaching practices based at the public hospital that is part of
the county-owned system. Pulmonary specialty care is available through the public hospital that
is part of the health network and can be accessed via a referral system. In the year before study
enrollment, 31.3% of participants had at least 1 visit with a pulmonary specialist. Clinic sites
have integrated behavioral health services. All sites have had prior exposure to health coaching
for diabetes or hypertension, and/or as part of complex care management programs. As part of
the San Francisco Health Network, FQHC sites and pulmonary consultation clinics, which were
at the county hospital (ZSFGH), shared a common EMR system (e-ClinicalWorks), which is
separate from the UCSF EMR system (EPIC). Health coaches had access to the EMRs for the

patients they coached.

Time Frame for the Study

We chose an intervention period of 9 months based on the expected time needed to
show an impact of health coaching and based on the funding available. In a previous RCT of
peer health coaching for patients with diabetes, we found a significant improvement in glucose
control after 6 months. We expected coaching for COPD to be more challenging and expected it

potentially could take longer to show an effect.

Analytical and Statistical Approaches

Sample Size

The original target sample size for enrollment was 250 patients allocated in a 1:1 ratio
between study arms. Sample size and power estimates for comparison of the health coached
and usual care arms assumed a target power of 0.80 or higher and significance to be defined by

a 2-sided a = .05. We derived expected effect sizes and MCIDs for each outcome from previous
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studies for the primary measures for the first 3 aims: COPD-related QOL,** number of
exacerbations,®® and the 6MWT.?” Expected differences and minimal clinically important
differences were not available for the fourth specific aim, patient self-efficacy of COPD
management. Based on our previous experience in conducting RCTs in this population,3® we
assumed an attrition rate of 20%, resulting in 200 patients available for analysis at the end of
the study. We further assumed an intraclass correlation coefficient of 1% between clinic sites
based on our previous experience. The target sample size gave us sufficient power to detect the
anticipated differences between arms for each outcome variable, which are at least as large as

the MCIDs previously established, as shown in Table 7.

Table 7. Study Power Based on Original Planned Enrollment of 250 Patients

Difference expected | Minimum difference

Power of study based on previous for which study has
Outcome MCID to detect MCID studies > 80% power
SF-CRQ total 1.0 0.99 0.73-2.00 0.33
SF-CRQ dyspnea 0.5 0.88 0.76-1.06 0.45
No. of exacerbations 22% 0.90 20%-26% 20%

Abbreviation: MCID, minimal clinically important difference; SF-CRQ, Short-form Chronic Respiratory Disease
Questionnaire.

Data Analysis

We compared outcomes by arm assignment (intention to treat). Hypothesis tests were
2-sided, with P < .05 considered statistically significant. We compared baseline participant
characteristics between study arms and tested for significance using chi-square for categorical
variables, t tests for normally distributed continuous variables, and appropriate nonparametric
tests for non—normally distributed continuous variables. Outcomes are reported as means with
standard deviations for continuous variables, as proportions, or as counts per person-year for
exacerbations, outpatient visits, ED visits and hospitalizations, with adjusted P values and 95%
Cls. We compared outcomes by arm assignment (intention to treat) using generalized linear
models with a normal distribution with identity link for continuous outcomes (eg, scale scores

and proportions), Poisson distribution with log link for count outcomes (eg, exacerbations and
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hospitalizations), and binomial distribution with logit link for binary outcomes (eg, smoking
status). We used a robust standard error in all analyses to account for clustering, and it
accommodates missing data under the assumption that the outcomes are missing at random. 8
92 We examined the assumption that data were missing at random by comparing characteristics
of patients lost to follow-up by study arms to look for evidence of differential attrition. In all
models, we entered baseline levels of the outcome as a predictor and follow-up levels as the
dependent variable, with use of a robust SE. Event rates (exacerbations, outpatient visits, ED
visits, and hospitalizations) are reported as events per person-year and adjusted for baseline
rate and for clustering by participant, as patients could have more than 1 event. We used
goodness of fit diagnostics to assess influential points, outliers, overdispersion, and
heteroscedasticity. We dichotomized symptoms of depression as a PHQ-8 score of <15 and 215

(indicating moderately severe to severe depression).®?

We conducted the following planned sensitivity analyses: (1) repeating primary analyses
with multiple imputation procedures; (2) limiting intervention participants to those who
received a prespecified minimal amount of the intervention (per-protocol analyses); (3)
adjusting for patient characteristics that differed between study arms if the P value for the
difference was <.10; and (4) adjusting for season of enrollment, patient age, race, and gender.
We examined heterogeneity of effects for 3 prespecified subgroups: English vs Spanish as
primary language; current smokers vs other; and COPD classification GOLD category D (high
symptoms and high risk) vs other.® We also conducted post analyses to look for evidence of

effect modification by clinic site.

Changes to the Original Study Protocol

The most notable changes to the original study protocol were the reduction in target
enrollment sample size from 250 to 190 and the dropping of the 15-month measures (6 months
after the end of the intervention period). We made these changes (and PCORI approved them)
due to unforeseen delays in starting the study and the need to perform more spirometries than
anticipated. Of the 1881 people with a diagnostic billing code for chronic bronchitis,
emphysema, or COPD (/CD-9 codes 491, 493, 496), 1471 (78%) did not have spirometric data
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documenting obstruction (FEV1/FVC <0.7) in their medical record. Thus, the study took on
significantly more burden than expected to secure needed diagnostic spirometry before

enrollment. The power for the revised sample size is presented in Table 8.

Table 8. Revised Study Power Based on 76 Participants in Each Arm at End of Study

Difference expected = Minimum difference

Power of study to = based on previous for which study has
Outcome MCID detect MCID studies >80% power
SF-CRQ total 1.0 0.96 0.73-2.00 0.45
SF-CRQ dyspnea 0.5 0.78 0.76-1.06 0.51
No. of exacerbations = 22% 0.81 20%-26% 22%
6-Minute Walk Test 50 min 0.92 48-85 min 35 min

Abbreviation: MCID, minimal clinically important difference; SF-CRQ, Short-form Chronic Respiratory Disease
Questionnaire.

We changed the measure of self-efficacy using the Stanford scale rather than the 15-
item Pulmonary Rehabilitation Adapted Index of Self-efficacy®® both to reduce patient response
burden and because the Stanford scale appeared to be widely used and accepted. We dropped
the Consumer Assessment of Healthcare Providers and Systems (CAHPS) measures for access to
care and coordination of care to reduce the survey response burden and because these
measures overlapped with the PACIC measure of quality of care. We dropped the pulmonary
function test because we considered it to be nonspecific (as it includes multiple measures of
lung function, of which the most clinically relevant are captured by spirometry). We dropped
the use of home oxygen because of small numbers of patients on home oxygen. We also
dropped the measure of self-reported physical activity before starting the study because
patients found it difficult to answer in pilot testing. We added 2 outcomes not initially listed
with ClinicalTrials.gov to the site as post hoc measures. The first was symptoms of moderately
severe to severe depression, defined as a PHQ-8 score of 15 or greater. We included symptoms
of depression, as measured by the PHQ, as an outcome measure in the study proposal. We
based the decision to dichotomize the measure at 15 or greater on 15 being a commonly used

clinical threshold. The second outcome measure was the proportion of patients who received
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prescription medication concordant with GOLD recommendations. While we listed quality of
COPD care as an outcome in the proposal, we did not operationalize this definition. We chose
medication concordant with GOLD recommendations as a straightforward measure of quality of

COPD care.
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RESULTS

Recruitment and Enroliment

Recruitment and enrollment flow is shown in the CONSORT diagram in Figure 3. Of 2504
patients identified as potentially having COPD, we excluded 1478 (59%), more than half
because they did not meet at least 1 of the criteria for at least moderate severity. We excluded
an additional 235 patients after chart review based on their not being an active patient at one
of the study clinics. An additional 147 patients were identified by their PCP as no longer being
at the clinic site or being deceased (12). The RAs were able to contact 661 (64%) of the 1026
patients not excluded. Of these 661 patients, 177 (27%) were found to be ineligible. We could
not determine eligibility for 202 patients (31%), either because they declined to be screened or
because the RA was able to only partially screen them. Of the 282 patients determined to be
eligible, 90 either explicitly declined enrollment or missed their enroliment appointment(s) and
could not be successfully rescheduled. The study enrolled 192 patients (slightly above the
revised goal of 190 patients), or 68% of the 282 patients determined to be eligible. The first
patient enrolled on November 12, 2014, and the last 9-month survey was completed on May 6,

2017.

Compared with enrolled patients, patients who did not enroll were significantly older,
but were similar in gender and in the proportion prescribed COPD controller medications (Table

9).

Table 9. Characteristics of Enrolled and Eligible but Not Enrolled

Characteristic Enrolled (n=192) Not enrolled (n=90) @ Pvalue
Age, mean (SD), y 61.6 (7.6) 65.9 (9.1) <.001
Male, % (No.) 68 (125) 71 (63) .59
Prescribed LAMA or LABA + ICS, % (No.) 79 (151) 84 (76) .25

Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting B agonist; LAMA, long-acting anticholinergic.
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Figure 3. Patient Flow

CONSORT Diagram for AIR Health Coaching Study for COPD

COPD-related ICD-9 code™* (n=2504)

EXCLUDED: 1478
Did not meet severity criteria (829)
Other exclusions from chart review (235)
Deceased (12)
No longer at study site (191)
No outpatient visits in time period (32)
Excluded by PCP (355)
Deceased (19)
No longer at study site (147)
Severe comorbidity (50)
Severe cognitive dysfunction (27)
Language (73)
Other (39)
No contact information available (59)

Attempted to contact (n=1026)

NOT CONTACTED: 365
Missing accurate contact information (202)
Unable to contact after multiple tries (163)

Contacted (N=661) EXCLUDED AFTER CONTACT: 379
Did not meet spirometric criteria for COPD (66)
Deceased (3)

Not at study site (22)

Language (25)

No perceived lung condition (18)

Other (43)

Declined to be screened (96)

Contacted, but eligibility not determined (106)

Y

\
Eligible (N=282)

NOT ENROLLED: 90
Declined enrollment (50)
Unable to schedule for enroliment visit (40)

Enrolled (n=192)
(68% of eligible)

) |

Health coaching Completed 9 month Usual care Completed 9 month
(n=100) follow-up (N=75) (n=92) "l follow-up (N=83)

Y

Abbreviations: AIR, Aides in Respiration; COPD, chronic obstructive pulmonary disease; PCP, primary care provider.
*ICD, COPD codes from the “Participants” section above: the ICD-9 codes of interest were 491, 492, 496, 490 +
305.1, 493 + 305.1, and 786 + 305.1. During the course of the study the /CD-10 coding system was introduced. The
approximately corresponding ICD-10 codes were J42, J43, )44, )40 + 272, J45 + Z72, and RO6 + Z72.
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We assessed follow-up at 3, 6, and 9 months, as shown in Table 10. The lower rates of
completion at 3 months reflect competing demands of patient recruitment and enrollment at

that time.

Of the 34 patients lost to follow-up at 9 months, 6 had died, 3 had moved out of the

area, and 25 could not be contacted despite multiple attempts.

Table 10. Response Rates at Point of Follow-up by Study Arm

Health coached arm (n =100), % @ Usual care arm (n=92),% Total (n=192), %

3 mo 71 76 73
6 mo 77 77 77
9 mo 75 a0 82

We compared participants who completed the 9-month follow-up with those who did
not, and we found no significant differences by age, gender, disease severity, smoking status,

substance use, social support, housing, or symptoms of depression (Table 11).

There were no significant differences in the characteristics of patients lost to follow-up

between study arms, which supported our assumption that data were missing at random.

Most participants (93.2% [n = 179]) in the study had obstruction confirmed by
postbronchodilator spirometry (FEV1/FVC <0.7) (Table 12). As per protocol, a study
pulmonologist reviewed results of patients who had postbronchodilator FEV1/FVC 20.7 and
<0.75, and based on case history and other diagnostic imaging determined that 6 other
individuals (3.1%) were eligible for enrollment. An additional 7 individuals (3.6% of the study
sample) could not complete the spirometry maneuver but were determined by the

pulmonologist to have obstruction and to be eligible for the study.
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Table 11. Study Completers vs Noncompleters at 9 Months

Completed study (n = 158), %

Did not complete study (n =

(No.) or mean (SD) 34), % (No.) or mean (SD) P value
Age,y 61.3 (7.5) 61.1(8.5) .92
Male 63.9% (101) 73.5% (25) .29
African American 57.7% (88) 61.8% (21) .52
Latino/Hispanic 17.7% (28) 11.8% (4) .40
GOLD category D 45.2% (71) 51.5% (17) .51
Smoking at baseline 51.3% (81) 65.6% (22) 14
Substance use 26.6% (42) 38.2% (13) 17
PHQ score 215 16.6% (26) 11.8% (4) .49

Abbreviations: GOLD, Global Initiative for Chronic Obstructive Lung Disease; PHQ, Patient Health Questionnaire.

Table 12. Documentation of Pulmonary Obstruction

Criteria

% (No.)

Obstruction confirmed by postbronchodilator FEV:/FVC <0.7

Determined eligible by pulmonologist based on case history and diagnostic

imagining and postbronchodilator FEV:/FVC 20.7 and <0.75

Determined eligible by pulmonologist based on case history and diagnostic

imaging without good-quality spirometry results

93.2 (179)
3.1(6)

3.6(7)

Abbreviations: FEV,, forced expiratory volume at 1 second; FVC, forced vital capacity.

Baseline Characteristics

Baseline characteristics were similar between the study arms (Table 13). A greater

proportion of the health coached arm identified as white (29% vs 13%) and a lower proportion

reported speaking Spanish as their primary language (7% vs 12%). Finding 2 variables that differ

significantly between study arms from more than 40 variables examined is within the range of

what would be expected by chance and does not indicate a failure in randomization.
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Table 13. Baseline Characteristics by Study Arm

Characteristic

Health coached arm,
mean (SD) [N] or % [No.]

[N]

Usual care arm,

mean (SD) [N] or %

[No.] [N]

P value

Age,y
Aged 18-64y
Aged 265y
Male
Hispanic/Latino
Race
American Indian/Native American
Asian
Black/African American
Pacific Islander
White
More than 1 race
Other/unknown/not reported
Less than high school education
Married or long-term relationship
Born outside US
Spanish speaker
Employment status

Works full-/part-time outside the
home

Retired

On disability

Other (homemaker, unemployed)
Income less than $10 000/y
Less than full health literacy
General health less than very good

Medi-Cal (Medicaid) only

60.6 (8.0) [100]
70.0% (70) [100]
30.0% (30) [100]
67.0% (67) [100]
13% (13) [100]

2.0% (2) [100]
2.0% (2) [100]
53.0% (53) [100]
1.0% (1) [100]
29.0% (29) [100]
1.0% (1) [100]
12.0% (12) [100]
27.0% (27) [100]
36.0% (36) [100]
13.0% (13) [100]
7.0% (7) [100]

14.0% (14) [100]

32.0% (32) [100]
38.0% (38) [100]
16.0% (16) [100]
45.8% (44) [96]

39.0% (39) [100]
83.0% (83) [100]
58.0% (58) [100]

61.9 (7.2) [92]

64.1% (59) [92]
35.9% (33) [92]
64.1% (59) [92]
20.7% (19) [92]

2.2% (2) [92]
5.4% (5) [92]
60.9% (56) [92]
2.2% (2) [92]
13.0% (12) [92]
2.2% (2) [92]
14.1% (13) [92]
37.4% (34) [91]
31.9% (29) [91]
23.1% (21) [91]
12.1% (11) [91]

18.7% (17) [91]

35.2% (32) [91]
34.1% (31) [91]
12.1% (11) [91]
45.5% (40) [88]
35.2% (32) [91]
85.9% (79) [92]
53.3% (49) [92]

.24
.39

.68
.16

.93
21
.27
51
.01
51
.66
14
.55
.07
.01

.38

.68
.54
A4
.96
.58
.58
51
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Health coached arm,
mean (SD) [N] or % [No.]

Usual care arm,

mean (SD) [N] or %

Characteristic [N] [No.] [N] P value
Lives alone 49.0% (49) [100] 46.2% (42) [91] .69
Housing insecurity or homelessness 13.0% (13) [100] 13.0% (12) [92] .99
Comorbidities
Major mental health diagnosis 4.0% (4) [100] 4.4% (4) [92] 90
Alcohol abuse 17.0% (17) [100] 17.4% (16) [92] .94
Substance abuse 26.0% (26) [100] 31.5% (29) [92] 40
Coronary artery disease 8.0% (8) [100] 9.8% (9) [92] .66
Heart failure 13.0% (13) [100] 10.9% (10) [92] .65
Diabetes 19.0% (19) [100] 27.2% (25) [92] .18
Asthma 29.0% (29) [100] 26.1% (24) [92] .65
Obstructive sleep apnea 7.0% (7) [100] 13.0% (12) [92] .16
COPD GOLD category D 44.4% (44) [99] 48.4% (44) [91] .59
At least 1 visit with pulmonary 34.0% (34) 28.3% (26) 39
specialist in year before study
Primary care clinic site
Clinic 1 12.0% (12) [100] 12.0% (11) [92] .99
Clinic 2 5.0% (5) [100] 3.3% (3) [92] .55
Clinic 3 31.0% (31) [100] 34.8% (32) [92] .58
Clinic4 21.0% (21) [100] 21.7% (20) [92] .90
Clinic 5 15.0% (15) [100] 12.0% (11) [92] 54
Clinic 6 11.0% (11) [100] 12.0% (11) [92] .84
Clinic 7 5.0% (5) [100] 4.4% (4) [92] .83

Abbreviations: COPD, chronic obstructive pulmonary disease; GOLD, Global Initiative for Chronic Obstructive Lung

Disease.

Baseline outcome measures also did not vary significantly between study arms, with the

exception of rates of hospitalizations, which were higher in the usual care arm (Table 14).

As expected, there were significant differences in patient demographic characteristics of

race, ethnicity, national origin, education, and income among the 7 clinics, reflecting the
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characteristics of the populations served in their geographic neighborhood. We did not find
significant differences across clinics in age, gender, GOLD classification of COPD, or any of the

primary or secondary outcomes, with the exception of rates of COPD exacerbations.

The amount of missing data at baseline was low (<3%) for most variables, with the
exception of exercise capacity (6MWT) and lung function (FEV: measured by spirometry). Both
these measures require significant patient effort and therefore have contraindications, as
explained in the methods section. Fifty-six patients (29%) were unable to complete the
6MWT—44 because of a medical contraindication and 12 who refused. In addition, the RA
terminated the test early for 2 patients due to signs of distress. We included results for these 2
individuals as the distance completed at the time the test was terminated, per testing protocol.
Noncompleters of the 6MWT were more likely to be classified as GOLD category D (57.4% vs
41.9%; P = .05). Forty patients (21%) did not have FEV;1 (% predicted) measured at baseline.
Spirometry was contraindicated for 15 of these patients, it was not possible to get adequate
spirometry for 22 patients despite repeated attempts, and 3 patients could not be scheduled

for spirometry within the baseline window.
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Table 14. Baseline Outcome Measures

Outcome variable

Health coached arm,
mean (SD) [N] or %

[No.] [N]

Usual care arm,

mean (SD) [N] or %

[No.] [N]

P value

Primary (study specific aim 1)
SF-CRQ total score?
SF-CRQ dyspnea subscale score?

Secondary (study specific aims 2-4)

Rate of exacerbations per person-year

Exercise capacity, meters
Self-efficacy for managing COPD
Others prespecified

Patient-reported quality of care (PACIC)

COPD symptoms (CAT)

Lung function (FEV1 % predicted)
Currently smoking

Bed days due to COPD in past 4 wk
Adequate inhaler technique®

Knowledge questions

Okay if short of breath exercising

Beneficial to stop smoking

Being on oxygen for a long period okay

Smoking does not help breathing

Utilization rate per person-year®
Outpatient visits
ED visits all
ED visits for COPD
ED visits for not for COPD
Hospitalizations all
Hospitalizations for COPD
Hospitalizations not for COPD

Reported post hoc
Depressive symptoms (PHQ >15)

Concordance with GOLD guidelines

4.24 (1.22) [100]
4.39 (1.46) [99]

0.95 (1.57) [100]
305 (83.1) [71]
6.36 (2.23) [100]

3.58 (0.98) [93]
20.6 (8.34) [100]
0.55 (0.19) [79]
54.6% (54) [99]
2.75 (6.44) [99]
12.6% (12) [95]

75.0% (75) [100]
83.0% (83) [100]
67.7% (67) [99]
97.0% (96) [99]

6.62 (5.43) [100]
1.66 (3.10) [100]
0.54 (1.26) [100]
1.12 (2.52) [100]
0.34 (0.73) [100]
0.13 (0.39) [100]
0.21 (0.57) [100]

13.0% (13) [100]
72.7% (72) [99]

4.28 (1.23) [92]
4.63 (1.45) [91]

0.92 (1.34) [92]
292 (77.5) [65]
6.45 (2.11) [92]

3.29 (1.20) [85]
20.9 (7.41) [92]
0.60 (0.20) [73]
52.9% (45) [85]
3.86 (6.86) [90]
6.0% (5) [83]

71.1% (64) [90]
83.3% (75) [90]
56.2% (50) [89]
94.4% (85) [90]

6.53 (4.08) [92]
1.24 (1.86) [92]
0.62 (1.19) [92]
0.62 (1.29) [92]
0.52 (0.97) [92]
0.34 (0.77) [92]
0.18 (0.44) [92]

18.7% (17) [91]
69.2% (63) [91]

.78
.26

.90
.35
.76

.08
77
A1
.83
.25
.14

.55
.95
.10
.39

.90
.25
.65
.08
.14
.02
73

.28
.60

Abbreviations: CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; ED, emergency
department; FEV;, forced expiratory volume at 1 second; GOLD, Global Initiative for Chronic Obstructive Lung
Disease; PACIC, PACIC, Patient Assessment of Chronic Iliness Care; PHQ, Patient Health Questionnaire; SF-CRQ,

Short-form Chronic Respiratory Disease Questionnaire.

@Higher score indicates better QOL.

bFor participations with a prescription inhaler.

‘More than 12 months before enrollment.
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Outcomes

Outcomes at 9 months are presented in Table 15 and Figures 4 to 8. There were no
significant differences between study arms for any of the outcomes specified in the study-
specific aims: disease-related QOL, number of exacerbations, exercise capacity, or self-efficacy
for management of COPD. Of the additional prespecified outcomes, we saw significant
differences for improved inhaler use and patient-reported quality of care and for the
proportion of patients demonstrating adequate inhaler use, but not for COPD symptoms, lung
function, bed days, or COPD knowledge. The proportion of current smokers declined in both

study arms but did not significantly differ between arms at 9 months.

Patients had a total of 251 ED visits (176 at the county and 75 at outside hospitals) and
80 hospitalizations (56 from county and 24 from outside hospitals) over the course of the study.
Outside hospitals responded to 91.5% of our requests for medical records (88.2% of requests in
the health coached arm and 95.3% in the usual care arm; P = .14). Over the course of the 9-
month study period, the rate of ED visits, both related and not related to COPD, was similar in
the 2 study arms. The rate of hospitalization for COPD exacerbation was approximately half as
high in the health coached arm as in the usual care arm (0.27 vs 0.51 per 100 person-years, but
this difference was not significant in adjusted analyses). In a post hoc analysis, we found that
patients in the health coached arm seen in the ED primarily for a COPD exacerbation were less
likely to be hospitalized than those in the usual care arm (adjusted difference in proportion

-30.6%; 95% Cl, -53.7 to -7.6; P = .01).

We also found significant differences in 2 outcomes that were not prespecified: a
reduction in the proportion of patients with symptoms of moderate to severe depression and
an increase in the proportion of patients who received guideline-concordant medications in the
health coached arm. The proportion of patients with clinically important symptoms of
depression (PHQ score of >15) dropped from 13% to 6% in the health coached arm but did not
change in the usual care arm, a significant difference. While the proportion of patients
prescribed guideline-concordant medications increased from baseline to 9 months in both the

health coached and usual care arms, this increase was significantly greater for patients in the
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health coached arm. This difference was due to greater concordance of medications for
patients classified as having a high degree of symptoms but being at low risk for ED visits or
hospitalizations (GOLD category B). Specifically, >90% of patients in the health coached arm
with GOLD category B COPD were receiving guideline-recommended medications at 9 months,

compared with 75% of patients in the usual care arm.
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Table 15. Outcomes at 9 Months by Study Arm

Health coached arm, = Usual care arm, Difference 95% Cl for
mean (SD) [N] or % mean (SD) [NJor %  (coached - = Adjusted?® adjusted
Outcome [No.] [N] [No.] [N] usual care)  difference | difference P value
Primary (specific aim 1)
SF-CRQ total score? 4.58 (1.25) [75] 4.43 (1.28) [83] 0.15 0.14 -0.15t00.43 .35
SF-CRQ dyspnea subscale score?® 4.98 (1.39) [75] 4.78 (1.49) [83] 0.20 0.26 -0.13t00.65 .20
Secondary (specific aims 2-4)
COPD exacerbations/y 1.17 (1.87) [100] 1.44 (2.16) [92] -0.27 -0.21 -0.49t00.07 .13
Exercise capacity, meters 326 (68.3) [37] 311 (73.8) [42] 15.00 8.53 -8.18 to .32
25.28
Self-efficacy for managing COPD 6.84 (2.01) [73] 6.50 (2.00) [83] 0.34 0.30 -0.23t00.83 .27
score
Others prespecified
Quiality of care (PACIC score) 3.91(0.95) [72] 3.44 (1.17) [72] 0.47 0.38 0.07-0.68 .02
COPD symptoms (CAT score) 19.1 (8.80) [74] 20.2 (9.25) [83] -1.10 -0.83 -2.78t01.12 .40
Lung function (FEV1 % .55 (0.20) [55] .594 (0.209) [54] -0.04 0.00 -0.03t0 0.03 .98
predicted)
Currently smoking 39.2% (29) [74] 42.0% (34) [81] -2.8% -11.5% -33.3t010.2 .30
Bed days due to COPD in past4 | 2.15 (5.76) [74] 3.64 (8.81) [83] -1.49 -0.73 -2.07t00.62 .29
weeks
Adequate inhaler technique® 38.6% (27) [70] 11.7% (9) [77] 26.9% 39.7% 19.6-59.8 <.001
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Health coached arm, = Usual care arm, Difference 95% Cl for
mean (SD) [N] or % mean (SD) [NJor %  (coached - = Adjusted® adjusted
Outcome [No.] [N] [No.] [N] usual care)  difference @ difference P value
Knowledge (% correct answer)
Okay if short of breath 73.0% (54) [74] 68.3% (56) [82] 4.7% 7.8% -9.5t025.2 .38
exercising
Beneficial to stop smoking 90.5% (67) [74] 89.0% (73) [82] 1.5% 2.0% -9.4t013.4 73
Being on oxygen for a long 68.9% (51) [74] 63.4% (52) [82] 5.5% 3.4% -14.0t020.8 .70
period okay
Smoking does not help 97.3% (72) [74] 97.6% (80) [82] -0.3% -0.1% -5.5t05.3 .97
breathing
Utilization rate/person/y*
Outpatient visits 7.51 (5.64) [100] 6.83 (4.73) [92] 0.68 0.48 -0.32t01.28 .52
COPD-related ED visits 0.80 (1.63) [100] 0.89 (1.99) [92] -0.09 -0.05 -0.32t00.22 .78
ED visits not for COPD 0.98 (1.89) [100] 0.83 (2.33) [92] 0.15 -0.08 -0.56t00.40 .80
COPD-related hospitalizations 0.27 (0.77) [100] 0.52 (1.25) [92] -0.25 -0.13 -0.32t00.06 .35
Hospitalizations not for COPD 0.16 (0.58) [100] 0.21 (0.81) [92] -0.05 -0.08 -0.20t0 0.04 .37
Post hoc
Concordance with GOLD guidelines = 91.9% (91) [99] 79.1% (72) [91] 12.8% 14.6% 3.3-25.9 .01
Depressive symptoms (PHQ >15) 5.6% (4) [72] 19.5% (16) [82] -13.9% -18.9% -33.1t0o-4.8 .01

Abbreviations: CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; ED, emergency department; FEV,, forced expiratory volume at 1
second; GOLD, Global Initiative for Chronic Obstructive Lung Disease; PACIC, PACIC, Patient Assessment of Chronic lliness Care; PHQ, Patient Health

Questionnaire; SF-CRQ, Short-form Chronic Respiratory Disease Questionnaire.

2 A higher score indicates better quality of life
b For participations with a prescription inhaler
¢Over 9 months following enrollment
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Figure 4. CRQ Mean Scores by Arm
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Figure 5. CRQ Dyspnea Scores by Arm
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Figure 6. COPD Exacerbations Per Person-Year by Arm
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Figure 7. Exercise Capacity (Meters) by Arm
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Figure 8. Self-efficacy for Managing COPD by Arm
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Table 16 shows outcomes for the CRQ total QOL scores, the CRQ dyspnea domain

scores, number of bed days, and days of reduced activities due to COPD in the previous 4

weeks, and proportion of patients who reported having smoked in the past 30 days. There were

no significant differences by study arm at any time point, and no significant differences in linear

trends over time by study arm.
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Table 16. Outcomes at Baseline, 3, 6, and 9 Months by Study Arm

Health coached arm, Usual care arm, mean (SD) [N] or %
mean (SD) [N] or % [No.] [N] [No.] [N]
Baseline 3 mo 6 mo 9 mo Baseline 3 mo 6 mo 9 mo
SF-CRQ total 4.24 4.42 4.69 4.58 4.28 4.41 4.47 4.43
score® (1.22) (1.44) (1.38) (1.25) (1.23) (1.37) (1.34) (1.28)
[100] [71] [77] [75] [92] [70] [71] [83]
SF-CRQ dyspnea | 4.39 4.62 4.83 4,98 4.63 5.00 4.72 4,78
subscale score? (1.46) (1.64) (1.66) (1.39) (1.45) (1.50) (1.60) (1.49)
[99] [71] [76] [75] [91] (68] (68] [83]
Bed days 2.75 4.82 3.38 2.15 3.86 3.44 4.02 3.64
(6.44)  (8.56) (6.52) (5.76) (6.86) (6.09)  (6.39)  (6.81)
[99] [70] [77] [74] [90] [70] [70] [83]
Days of reduced | 5.13 8.16 7.33 4.73 5.99 6.16 5.98 5.51
activity (7.84) (9.87) (9.96) (7.96) (8.95) (8.76)  (8.59)  (8.17)
[99] [70] [77] [75] [91] [70] [71] [83]
Currently 54.6% 39.4% 40.3% 39.2% 52.9% 48.6% 48.6% 42.0%
smoking (54) [99] (28)[71] (31)[77] (29)[74] (45)[85] (34)([70] (34)([70] (34)[81]

Abbreviation: SF-CRQ, Short-form Chronic Respiratory Disease Questionnaire.
2A higher score indicates better QOL or less dyspnea.

Sensitivity Analyses

Repeating analyses using multiple imputation for missing data had minimal effect and
did not materially change the results of the analyses. Using a per-protocol analysis, excluding 15
participants in the health coached arm who did not receive at least half the intended amount of
contact with the health coach (ie, 7 interactions, of which 3 were in-person meetings) did not
materially affect the results. Including additional baseline variables, which differed between
study arms at P < .10 (FEV1/FEV, FEV1 % predicted, primary language other than English) or

patient demographic characteristics (age, gender, race) did not change the results.

Analyses for Heterogeneity of Treatment Effect

There were no significant differences in treatment effect between the prespecified
subgroups defined by language, smoking status, and GOLD classification. There was no
evidence for heterogeneity of effect by clinic site, either using an omnibus test for

heterogeneity or using pair-wise comparisons.
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Implementation of Recommendations From the PNPS by PCPs

We examined recommendations for guideline-concordant care made by the PNPS for
patients presented by the health coach for consultation (patients did not need to be seen by
the PNPS in most cases). A summary of recommendations made and their implementation by
the PCP, as documented in the electronic medical record, is provided in Table 17. The most
common types of recommendations were for changes in COPD medications (70%) or
assessment for other conditions (43%). There was a high rate of referrals, with the exception of
referral to sleep clinic (which is a more complicated referral in the health system under study),
and of further testing. There was a somewhat lower rate of implementation of

recommendations for changes to medications for COPD (77%) and tobacco cessation (71%).

Table 17. PNPS Recommendations for Guideline-Based Care (n = 87)

Proportion of

Proportion of patients recommendations
receiving recommendation | implemented by PCP, %
Type of recommendation % (No.) (No.)
Medication management 60.9 (53) 77.4 (41)
Adjustments for tobacco cessation 27.6 (24) 70.8 (17)
medications
Recommended further testing to assess = 42.5 (37) 89.2 (33)
other conditions
Referral to pulmonology specialty clinic = 21.8 (19) 84.2 (16)
Referral to pulmonary rehabilitation 14.9 (13) 100 (13)
Referral to home visit by asthma health = 9.2 (8) 100 (8)
educator
Referral to sleep disorders specialty 12.6 (11) 72.7 (8)
clinic
Referral to COPD group education class = 26.4 (23) 100 (23)

Abbreviations: COPD, chronic obstructive pulmonary disease; PCP, primary care provider; PNPS,
pulmonary nurse practitioner specialist.
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Fidelity and Intensity of the Intervention

Per study protocol, we defined delivery of the intervention as meeting all of the

following requirements:

Meeting in person with the patient at least every 2 months (5 visits over 9 months)
e Attending clinic primary care visits with the patient at least 3 times during the study
e Contacting the patient at least once every 3 weeks (13 contacts over 9 months)

e Consulting 1 or more times with the COPD nurse to determine recommendations based
on GOLD criteria

Of the 100 patients assigned to the health coaching intervention, 47% met all

components of the study protocol (Table 18).

Table 18. Adherence to Study Protocol (n = 100)

Meeting

Coaching activity = Median (IQR) Per-protocol minimum protocol, % (No.)
In-person visits 9 (6-14) At least 5 in-person visits 82% (82)
Medical visits 2 (1-4) At least 3 medical visits (PCP or chest 49% (49)

clinic)
Home visits 0 (0-0) None NA
All contacts 24 (15-41) At least 13 contacts 77% (77)
Consultation with = NA At least 1 consultation via presentation by = 89% (89)
PNPS health coach or in-person visit with

patient

All of above 47% (47)

Abbreviations: IQR, interquartile range; NA, not applicable; PCP, primary care provider; PNPS, pulmonary nurse
practitioner specialist.

The criterion least often met was that the health coach take part in at least 3 medical
visits with the patient and his or her PCP or pulmonary specialist, with only half (49%) meeting
this criterion. Of those who did not meet the criteria, the median number of interactions was

24, with 9 in-person interactions. Most patients (59% of those who did not have at least 3
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medical visits) had at least 13 interactions with their health coach and 68% had at least 5 in-
person meetings, suggesting that failure to meet this criterion was not a symptom of lack of
engagement with the health coach. Of the 51 patients who failed the meet the criterion for 3
medical visits with the health coach, 27 (53%) had 2 or fewer PCP and chest clinic visits,
suggesting that for this arm, there was a lack of engagement with the broader health care
system. An additional 18 patients assigned to the health coached arm (35% of those who failed
to meet the visit criteria) had only 3 to 4 total medical visits during the time period, and
scheduling challenges may have played into the failure to meet the criterion. A similar portion

of patients seen by each health coach met all the criteria (50.0% vs 44.0%; P = .55).

The study protocol did not place a cap on the number of visits, and some patients
received a more intense intervention, with an interquartile range of 6 to 14 in-person visits and
15 to 41 contacts reported during the study period. Per the health coaches, this intensity most
often reflected patient-initiated contacts, but the health coach would also reach out more often

if concerned about the patient’s well-being.

Safety Data

The AIR study included a Data and Safety Monitoring Board to which the study team
reported the number of ED visits, hospitalizations, and deaths. We reported deaths at the time
we became aware of them. As shown in Table 19, there were no significant differences in

hospitalizations, ED visits, or deaths between study arms over the course of the study.
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Table 19. Deaths, Hospitalizations, and ED Visits by Study Arm

Health coached arm (n = 100)

Usual care arm (n = 92)

Individuals, % Individuals | Events,
Event (No.) Events, No. , % (No.) No. P value?®
Deaths 4.0 (4) 4 2.0(2) 2 47
Hospitalizations (all) 23.0(23) 32 27.2 (25) 49 .51
Hospitalizations (COPD related) 14.0 (14) 20 21.7 (20) 35 .16
ED visits (all) 48.0 (48) 132 46.7 (43) 114 .86
ED visits (COPD related) 29.0 (29) 59 30.4 (28) 57 .83

Abbreviations: COPD, chronic obstructive pulmonary disease; ED, emergency department.

2Chi-square test of independence for the number of individuals in each arm with at least 1 event.
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DISCUSSION

Context for Study Results

The AIR study compared health coaching plus usual care with usual care for patients
with moderate to severe COPD receiving care at 7 FQHCs. At 9 months, there were no
significant differences between study arms for any of the primary or secondary outcomes
specified in the study-specific aims: disease-related QOL, number of exacerbations, exercise
capacity, or self-efficacy for management of COPD. Of the additional prespecified outcomes, we
saw significant differences in the proportion of patients demonstrating adequate inhaler use
and in patient-reported quality of care. We also found significant differences in 3 other
outcomes that were not prespecified: a reduction in proportion of patients with symptoms of
moderate to severe depression, an increase in the proportion of patients receiving guideline-
concordant medications in the health coached arm, and a reduction in the proportion of
patients with a COPD-related ED visit who were hospitalized. The proportion of current smokers
declined in both study arms but was not significantly different between arms at 9 months.
While patients in the health coached arm had nearly 50% fewer hospitalizations for COPD

during the study period, this difference was not statistically significant in adjusted analyses.

We identified 7 studies that examined the impact of individual coaching for patient self-
management support based on 1 or more models for patient-centered behavioral change (eg,
transtheoretical mode with motivational interviewing® % or self-regulation theory® for
patients with COPD). The outcomes for these studies are summarized in Table 20. An 18-month
study by Coultas et al in 2016, which used an RCT design and a coaching-based intervention
similar to ours but which was directed primarily at increasing physical activity, also found no
significant differences in exercise capacity measured by the 6MWT or in COPD-related QOL or
dyspnea using the CRQ measures.””*® A study by Bucknall et al, which used a registered nurse
as a health coach for patients recently discharged from the hospital following a COPD
admission, similarly found no difference in the primary outcome of COPD-related deaths or
hospitalizations and no difference in COPD-related QOL with the exception of a single subscale

on the St. George’s Respiratory Questionnaire.®® A study by Wood-Baker et al used an RCT of
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community health nurse mentors (trained in the transtheoretical model of change and
motivational interviewing) over 12 months and found no difference in general QOL except for
the physical functioning subscale of the SF-36 (36-Item Short Form Health Survey), no
differences in dyspnea, and no differences in hospital admissions.*® In another RCT, a clinical
pharmacist delivered an intervention aimed at improving medication adherence and reducing
smoking, based on motivational interviewing and action planning.1® At 6-month follow-up, the
investigators reported that the health coached arm had significantly fewer hospital admissions,
ED visits, and unscheduled primary care appointments for COPD. Intervention patients also
reported significantly better disease-specific QOL, adherence to COPD medication, and COPD
knowledge. There was no significant difference in FEV1 or smoking abstinence. An RCT in
Sweden that used a patient-centered intervention found significant improvement in patient
COPD-related QOL and in patient knowledge about COPD.°? In this Swedish study, the
intervention was delivered by a team comprising a COPD nurse and physician, plus, as needed,
a dietician, medical social worker, physical therapist, and occupational therapist. A prospective,
controlled (but not randomized) study in the Netherlands also used a multidisciplinary team
(pulmonologist and respiratory therapist) to deliver a combination of group education and 2 to
3 sessions of individual health coaching.19? This study found significant improvement in COPD-
related QOL at 1 year and a reduction in moderate to severe exacerbations over 2 years. Finally,
a recent RCT by Benzo et al, which employed health coaching over 8 weekly sessions by a
registered nurse or respiratory therapist for patients following hospitalization for COPD
exacerbation, found that patients in the health coached arm had significantly fewer hospital
admissions for COPD at 1 and 6 months.191%% Coached patients also reported significantly
better COPD-related QOL (measured by the CRQ) at 6 and 12 months and fewer COPD

exacerbations over 12 months.
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Table 20. Summary of Previous Studies Using Similar, Patient-Centered Health Coaching Type of Intervention

By whom

Patient-centered intervention (theoretical model Length of Outcome for intervention vs
Reference (No. of patients) used) Control intervention | control (measure used)
104 Health coaching plus action plan  Respiratory therapist Usual care (n =109) 8 wk Measured at 6 and 12 mo:
for exacerbations plus brief or nurse practitioner e (QOL: Betterat 6 and 12 mo
exercise advice (108) (T™M/MI) (CRQ)

e Hospitalizations: Fewer at 6
mo, no difference at 12 mo

e Exacerbations: Fewer over 12
mo

63 Four 40-min individual training Registered nurse Usual care (n=232) 12 mo Measured at 12 mo:
sessions at home and follow-up  (self-regulation) e QOL: no difference in total
visits over 12 mo (232) score (SGRQ)

e Hospitalizations: no difference
in time to first hospital
admission or death due to
COPD

e Depression: no difference

97,98 6-wk self-management education Unknown 6 wk of self- 20 wk Measured at 18 mo:
followed by telephone-delivered (TM and social management e QOL: no difference (CRQ)
health coaching for increasing cognitive) education followed e Dyspnea: no difference (CRQ

physical activity every other week

for 20 wk then every other
month (149)

by usual care (n =
156)

subscale)
Exercise capacity: no difference
(6MWT)
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Patient-centered intervention

By whom
(theoretical model

Length of

Outcome for intervention vs

Reference (No. of patients) used) Control intervention | control (measure used)

101 2 visits to COPD clinic plus 2 Team: COPD nurse 2 visits to COPD 5 mo Measured at 5 mo:
individual 1-h visits for self-care  and physician with clinic plus usual care e QOL: better (SGRQ)
education (26) dietician, medial (n=26) e COPD knowledge: higher

social worker, and e Current smokers: fewer
physical or

occupational

therapists if needed

(TM/MI)

102 Education and support for Clinical pharmacist Usual care (n=87) 12 mo Measured at 12 mo:
medications, inhaler use, (T™M/MI) e QOL: no difference in total
smoking cessation, and action score (SGRQ)
plans for exacerbations; 1-h visits e Hospitalizations: fewer ED
at 0, 6, and 12 mo and telephone visits:
at 3 and 9 mo (86) e Fewer adherence: better

e FEVi: no difference

102 Group sessions focused on COPD ' Team: pulmonologist ' Usual care (n =396) 12 mo Measured at 12 mo:
knowledge, self-management and respiratory e QOL: better (CRQ)
skills, confidence, and motivation physiotherapist e Dyspnea: less (CRQ subscale)
based on Living Well With COPD e Exacerbations: fewer
Program plus 2 or 3 1:1 coaching e Smoking: no difference
sessions plus follow-up calls (71)

99 Ml-based training, home visits Community health Usual care (n=51) 12 mo Measured at 12 mo:

and telephone calls, action
planning to achieve goals (55)

nurse (TM/MI)

QOL: no difference in total
score (SF-36)

Dyspnea: no difference (MRC)
Hospitalizations: no difference

Abbreviations: COPD, chronic obstructive pulmonary disease; ED, emergency department; FEV,, forced expiratory volume at 1 second; MI, motivational
interviewing; MRC, Medical Research Council; QOL, quality of life; SF-36, 36-item Short Form measure from Medical Outcomes Study; SGRQ, St. George’s
Respiratory Questionnaire; TM, transtheoretical model.
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Several factors could explain differences and similarities between outcomes from the
above studies and our study. Of the 7 studies described above, 4 found no differences in QOL or
a difference for only a single subscale that was not prespecified, which is consistent with our
results. Two of the 3 studies that reported a significant benefit to QOL for patients in the health
coached arm were conducted outside the United States and used teams rather than a single
coach. The study by Benzo et al used a nurse practitioner or respiratory therapist. In contrast,
our study used a single unlicensed health worker as a health coach. While not conclusive, these
results suggest that health care professionals, particularly working as teams, may be more

effective at improving QOL than coaching by a single unlicensed health worker.

Of the 4 studies that reported rates of hospitalization for COPD, 2 found significantly
fewer hospitalizations for COPD in the health coached arm.19%1%4 The magnitude of the
differences found in these 2 studies was similar to the approximately 50% reduction found in
our study. In an unplanned, exploratory analysis for our study, we found that coached patients
seen in the ED for a COPD exacerbation were significantly less likely to be hospitalized for that
exacerbation. This outcome was not reported in the above studies. Because it was a post hoc

outcome for our study, it should be viewed with caution.

Exercise capacity, smoking cessation, and forced expiratory volume were each
measured in just 1 of the 7 previous studies, with no differences found, which is consistent with
our results. In contrast to our study, COPD knowledge significantly improved in the 1 study that

101

reported this outcome,*** although knowledge was measured with a single question asking

patients to rate their knowledge of COPD.

Integrated disease management, defined as management by 2 or more categories of
health care providers and 2 or more areas of intervention (education/self-management,
exercise, psychosocial, smoking cessation, medication use, nutrition, financial incentives, or
structural changes)!? has many of the same goals as health coaching, but requires substantially
more resources. A Cochrane review of 27 RCTs found a significantly greater improvement on
guality-of-life scores for patients who received integrated disease management for COPD,

although most of the difference was seen in RCTs focused on exercise improvement.1% The
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review also found that patients who received integrated disease management were less likely
to be hospitalized for a respiratory-related condition and had shorter hospital stays. The review
did not find significant differences in the outcomes of COPD exacerbations, lung function,

smoking status, or depression.

We found a significantly higher level of patient-reported quality of chronic disease care
received in the health coached arm of the AIR study compared with the usual care arm. None of
the 7 health coaching studies reported quality of chronic disease care as an outcome. Of note,
an RCT of integrated disease management failed to find a difference in care quality as assessed
by the same measure (PACIC).?” The improvement in patient-reported quality of chronic illness
care seen in our study may be due to the emphasis of health coaching on several aspects of
care quality measured by the PACIC, specifically goal setting, shared decision-making, care

planning, and follow-up between visits.

The AIR study did find a highly significant and likely clinically important greater increase
(26%) in the proportion of coached patients who demonstrated adequate inhaler use compared
with usual care patients (6%). Inhaler use was not reported in any of the 7 studies of health
coaching but was evaluated in a 3-month RCT conducted in 170 community pharmacies in
Belgium.1% The Belgium study compared a pharmacist-based education intervention against
usual care for patients with COPD provided in two 1-hour educational sessions that covered use
of COPD medications, lifestyle advice, and smoking cessation support. Patients randomized to
the health coached arm had significantly improved observed inhaler use compared with those
in usual care. Several additional studies have compared the efficacy of didactic instruction vs
teach-back techniques for improving inhaler use. In teach-back, or closing-the-loop, techniques,
which were the basis for inhaler instruction in the AIR study, patients are asked to demonstrate
correct techniques and receive additional instruction until they can conduct the steps correctly.
These studies found significantly more improvement when teach-back techniques were used

compared with didactic education.07/108

The AIR study also found a significant decrease in the proportion of patients who

reported symptoms of moderate to severe depression in the health coached arm. The 1 study
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that measured depression symptoms reported no difference®3; however, this study used a

different measure (Hospital Anxiety and Depression scale) than our study did (PHQ-8).

Another outcome of note in the AIR study was the receipt of guideline-concordant
medications based on a patients’ GOLD classification category. While the proportion of patients
prescribed guideline-concordant medications increased from baseline to 9 months in both the
health coached and usual care arms, this increase was significantly greater for patients in the
health coached arm. This result was consistent with additional analyses demonstrating a high
level of implementation by the PCP of recommendations made by the PNPS working with the
health coach. We could not locate other RCTs for health coaching that used guideline-

concordant care as an outcome.

Viewing the results from the AIR study in the context of previous studies of health
coaching or similar interventions for patients with COPD suggests several implications. While
the impact on disease-specific QOL and dyspnea trended in the correct direction, these
differences were not significant despite a fairly intense amount of coaching. These results
suggest that any benefit of health coaching in our model was likely to be small and not clinically
important. Similarly, we found no impact on exercise capacity, a finding that was not
unexpected given that interventions that affect this outcome have generally been much more
intensive and focused pulmonary rehabilitation programs. The lack of effect on all
exacerbations of COPD was disappointing but finding that coached patients seen in the ED for a
COPD exacerbation were significantly less likely to be hospitalized suggests that health coaching

may be effective in changing when a patient seeks care for an exacerbation.

Health coaching in the AIR study also appeared to improve inhaler use and patient-
reported quality of care and reduce the proportion of patients with symptoms of moderate to
severe depression. The first finding is quite robust, and likely reflects the effectiveness of the
health coaching and the low rate of appropriate inhaler use seen at baseline. The improvement
in patient-reported quality of care probably is due to the concordance of many of the health
coaching activities with the quality items, as both our health coaching model and the PACIC

were informed by the CCM.*! The impact on symptoms of depression is encouraging, but it is
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not clear if this is a nonspecific result from increased attention or is related to specific health

coaching support activities or referral to behavioral health.

An intriguing finding from the AIR study that we have not seen previously reported from
RCTs of health coaching or similar interventions is the impact on the prescription of guideline-
concordant medications. There is evidence that guideline-based medication based on a
patient’s COPD classification by GOLD criteria can reduce the burden of COPD, and that lack of
concordance with recommended care in general is more common for low-income, vulnerable
patients such as those enrolled in the AIR study. It seems likely that improvement in guideline-
based medications reflects the success of the pulmonary nurse practitioner—health coach
consultation model employed in the AIR study in which the health coaches gather information
from the medical record but also from the patients. This information includes patients’
experience with and preferences for treatment and identification of barriers to receiving
recommended care. This model allows specialist recommendations for guideline-based care to
be made without the patient having to be seen in person in most cases. The model thus has the
potential to increase access to specialty consultation and recommendations, particularly for

patients who find it difficult to travel to see the specialist.

Generalizability of the Findings

The AIR study purposively enrolled patients seen at FQHCs using minimal exclusion
criteria. We did not find evidence for differential effects by clinic sites or by patient subgroups,
suggesting the results should be generalizable to other FQHCs that have shared EMRs and
access to a pulmonary specialist interested in working with health coaches. The FQHCs for the
AIR study had previous experience with health coaching, primarily for patients with diabetes,
which may have facilitated the acceptance of health coaching for patients with COPD. The
health coach model used in the AIR study involved a substantial amount of training and
multiple contacts with patients, including home visits and accompanying patients to their
medical visits, an intensive model that not all FQHCs will be able to support. A less intensive

intervention may be able to achieve aims such as ensuring guideline-concordant prescribing or
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improving inhaler use, but it is not clear from this study which aspects of our program are

necessary to achieve those ends.

Implementation of Study Results

Our experience with the AIR study indicates that using unlicensed health workers to
improve care for underserved patients with COPD was acceptable to patients, clinicians, and
staff and resulted in significant improvement of the outcomes of appropriate inhaler use,
guideline-concordant care, patient-reported quality of care, and symptoms of depression.
Health coaches were able to work with the PCP and the pulmonary specialists, as intended in
our health coaching model. Based on our experience, we would advise implementing health
coaching in a more targeted way, focusing on areas where we saw the most evidence of
benefit, including inhaler use and guideline-based prescriptions. Health coaching appears
unlikely to reduce the number of COPD exacerbations, but it does show some promise for
reducing COPD-related hospitalizations, suggesting a potential for more cost-effective care
provision. The model of consultation with a pulmonary specialist used in the AIR study, in which
the patient is coached without having to be physically present, could potentially increase access
of care to patients who cannot or do not want to travel to a central specialty clinic for
consultation or could improve efficiency and reduce wait times in settings where the supply of

specialist time is limited.

Based on our experience, we feel that the commitment of the pulmonary specialist to
work with the health coach is very important. Gaining buy-in from PCPs and clinic leaders is
crucial. The groundwork laid from previous studies of health coaching and from meetings with
leaders, clinicians, and nonclinical staff at each clinic was undoubtedly important to and
effective for our study. Choosing health coaches with excellent interpersonal skills and
commitment to coaching and experience working with patients seen at FQHCs also helped. It
would have been very difficult for the health coach to work effectively with the patient, the
pulmonary specialist, and the PCP without a shared EMR record that allowed for relatively easy
written communication. Any program should include 1 or more patient partners with COPD as

co-trainers and as ongoing advisors who periodically meet with health coaches to review
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coaching activities and provide advice and support. Online training for health coaches using the

AIR study model has been developed (https://cepc.ucsf.edu/get-trained), and resources are

available at http://cepc.ucsf.edu/health-coaching-chronic-lung-conditions.

Subpopulation Considerations
We did not find any evidence of differential impact in subpopulations defined by

language, disease severity, or smoking status.

Study Limitations

A potentially important limitation of our study design was that patients, rather than
PCPs or clinics, were randomized, resulting in many PCPs having patients in both study arms.
This may have caused a halo effect whereby patients in the usual care arm may have benefited
from the presence of health coaching, as clinicians were aware of coaching activities. For
example, PCPs received recommendations to improve medication regimens in accordance with
international guidelines, and this likely caused them to apply similar principles to care of other
patients. Another limitation is that the study was not well powered to look for differences in
effect between subgroups. The reduction in the recruitment goal may have limited the power
to detect differences. Due to time and budget constraints we were not able to assess the

persistence of the differences between groups that we did find.

Future Research

Future research is needed to evaluate the implementation and effectiveness of health
coaching for patients with COPD in other FQHC environments. The use of health coach
consultation with a pulmonary specialist, usually without the need for the patient to visit the

specialist, should be further evaluated for effectiveness and acceptability.
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CONCLUSIONS

We conclude that the benefits from health coaching suggested by the AIR study
probably do not justify a 9-month intensive health coaching program. This is consistent with
previous studies, which have also found it difficult to change outcomes such as QOL and COPD
exacerbations, even when using health professionals as coaches. Our study found that
significant improvement in patient-reported quality of care, guideline-concordant care, and
appropriate inhaler use did not translate into better hard outcomes of improved QOL, better
exercise capacity, or fewer total exacerbations. This is likely because many other factors
contribute to these hard outcomes. The results of the AIR study also suggest ways in which the

health coaching model might be more effectively focused.

Our results should be helpful to FQHCs that already use health coaching, or that are
interested in implementing a health coaching program at their clinic. Materials and training
resources to support such a program are available through the UCSF Center for Excellence in

Primary Care (http://cepc.ucsf.edu/content/health-coaching-curriculum). Patients who have a

choice to work with a health coach should find our results helpful in weighing the benefits of
working with a health coach against the commitment required. The results will also be useful to
health policy experts in assessing the potential value of reimbursement and incentives for

health coaching—type activities for patients with chronic disease.
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