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Abstract

Rationale: Pulmonary rehabilitation (PR) after hospitalization for
chronic obstructive pulmonary disease (COPD) is recommended by
guidelines; however, few patients participate, and rates vary between
hospitals.

Objectives: To identify contextual factors and strategies that
may promote participation in PR after hospitalization for COPD.

Methods: Using a positive-deviance approach, we calculated
hospital-specific rates of PR after hospitalization for COPD among a
cohort of Medicare beneficiaries. At a purposive sample of high-
performing and innovative hospitals in the United States, we
conducted in-depth interviews with key stakeholders. We defined
high-performing hospitals as having a PR rate above the 95th
percentile, at least 6.58%. To learn from hospitals that demonstrated
a commitment to improving rates of PR, regardless of PR rates after
discharge, we identified innovative hospitals on the basis of a review
of American Thoracic Society conference research presentations
from prior years. Interviews were audio-recorded and transcribed
verbatim. Using a directed content analysis approach, transcripts
were coded iteratively to identify themes.

Results: Interviews were conducted with 38 stakeholders at nine
hospitals (seven high-performers and two innovators). Hospitals
were diverse regarding size, teaching status, PR program
characteristics, and geographic location. Participants included PR

medical directors, PR managers, respiratory therapists, inpatient
and outpatient providers, and others. We found that high-
performing hospitals were broadly focused on improving care for
patients with COPD, and several had recently implemented new
initiatives to reduce rehospitalizations after admission for COPD
in response to the Centers for Medicare and Medicaid Services/
Medicare’s Hospital Readmission Reduction Program. Innovative
and high-performing hospitals had systems in place to identify
patients with COPD that enabled them to provide patient
education and targeted discharge planning. Strategies took several
forms, including the use of a COPD navigator or educator. In
addition, we found that high-performing hospitals reported
effective interprofessional and patient communication, had
clinical champions or external change agents, and received
support from hospital leadership. Specific strategies to promote
PR included education of referring providers, education of
patients to increase awareness of PR and its benefits, and direct
assistance in overcoming barriers.

Conclusions: Our findings suggest that successful efforts to
increase participation in PR may be most effective when part of a
larger strategy to improve outcomes for patients with COPD.
Further research is necessary to test the generalizability of our
findings.
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Chronic obstructive pulmonary disease
(COPD) affects nearly 16 million individuals
in the United States and is the country’s
sixth leading cause of death (1, 2).
Approximately 700,000 patients are
hospitalized for exacerbations of COPD each
year, andmore than 1 in 5 patients will be
readmitted within 30 days of discharge (3).
Pharmacologic and nonpharmacologic
interventions have been shown to reduce
symptoms, as well as the frequency and
severity of exacerbations, and to improve
health status and quality of life (4).

There is strong evidence that
pulmonary rehabilitation (PR) improves
exercise capacity and health-related quality of
life in patients with COPD (5–9). In addition,
PRmay prevent readmission and improve
survival (10). PR appears to be particularly
beneficial after a hospitalization, a period
when the risk of further deconditioning is
high (11, 12). Although current guidelines
recommend that patients hospitalized for
COPD initiate PR within 3–4 weeks of
discharge (13), prior research by this study
team found that only 1.9% of Medicare
beneficiaries participated in PR within
6 months of discharge (14).

The low rates of PR uptake highlight
the need for research to identify strategies to
increase patient participation. Prior research
has explored barriers and facilitators among
patients with stable disease (15, 16). Barriers
to participation include those at the policy,
hospital, physician, and patient levels
(17–19). A handful of studies have tested
interventions to increase participation in PR
among patients with stable COPD; however,
little is known about how to promote
participation after an exacerbation (20). The
goal of this study was to identify contextual
factors and strategies employed by health
systems that achieve relatively high rates of
participation in PR after hospitalization.

Methods

Study Design and Sample
A positive deviance approach focuses on
exceptional organizations in real-world
settings and seeks to learn from them to
generate hypotheses about their success (21).
This qualitative study is part of a multistage
process and is intended to inform the
subsequent stage of the positive deviance
research cycle, a national survey of hospital-
affiliated PR programs that will test the
hypotheses generated by the findings
presented here.

We conducted in-depth interviews of
clinical and administrative staff during site
visits at a sample of hospitals that achieved
superior performance or had demonstrated
innovative practices with respect to patient
participation in PR after hospitalization for
COPD.

Hospital selection. To identify high-
performing hospitals, we usedMedicare
claims data to identify all fee-for-service
Medicare beneficiaries hospitalized for
COPD between January 2014 and September
2015.We then identified patients who
received PR within 90 days of discharge
from their index hospitalization and
calculated hospital-specific rates of PR
after hospitalization. (For full details on
how we defined the patient cohort,
see Spitzer and colleagues [14].) Unadjusted
hospital-level rates of PR receipt within
90 days of discharge ranged from 0.00 to
100 (interquartile range: 0–2.3). We defined
high-performing hospitals as having a rate
above the 95th percentile, at least 6.58%. To
achieve a diverse sample of programs in the
United States, we used purposive sampling to
select high-performing hospitals that varied
on the basis of region, geographic location,
teaching status, number of beds, and whether
the hospital had a lung transplant program.

(Patients undergoing lung transplants are
required to participate in PR, and these
hospitals may have more resourced
programs.) To learn from hospitals that
demonstrated a commitment to improving
rates of PR, regardless of their rate in
2014–2015, we reviewed American Thoracic
Society conference presentations from prior
years and selected those affiliated with
investigators who had conducted research on
strategies to increase participation in PR.

Data Collection
Between July 2019 and February 2020,
we conducted seven in-person site visits.
In addition, because of travel restrictions
imposed by coronavirus disease
(COVID-19), we conducted two virtual site
visits in June 2020 for a total of nine visits,
seven high performers and two innovators.
The purpose of site visits, which was
known to study participants, was to
understand the process by which patients
hospitalized with a COPD exacerbation are
enrolled in PR after discharge and to
identify the contextual factors and
strategies used to promote participation.

The interview instrument was informed
by existing literature and the CFIR
(Consolidated Framework Implementation
Research) (22). The framework provides a
taxonomy of constructs that may influence
the implementation of complex programs.
The five key domains are inner setting,
outer setting, individuals involved, process,
and intervention.We ensured that the
instrument covered all the domains of the
CFIR. The specific interview topics included
the role of the interviewee within the PR
program or hospital, the role of PR within
the hospital and care for patients with
COPD, the process of referring patients to
PR, strategies to increase participation,
and barriers to increasing participation
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in PR. Questions were open-ended, and
interviews were semistructured. The
interview guide collected the interview
subjects’ demographics: job title, degree,
years in current position, and data required
for reporting to the National Institutes of
Health (gender, race, and ethnicity). The
interview guide was pilot tested with the
clinical staff at Baystate Medical Center.

The site visit teams consisted of one
clinician (V.M.P.-P., P.K.L., M.S.S., or
R.L.Z.), the research coordinator (K.A.S.),
and the research assistant (B.H.). Outreach to
PR centers was conducted over mail, phone,
and email to identify the appropriate contact
person at each site, usually the medical
director or PR programmanager. We
conducted recruitment region by region,
starting in the Northeast andmoving across
the country from east to west. Working with
the contact person, the research team
identified key individuals to interview.We
attempted to interview clinicians with
knowledge of inpatient COPD care and PR
at each site, such as medical directors of PR,
pulmonologists, hospitalists, respiratory
therapists, physical therapists, nurses, social
workers, and navigators. Interviewees were
offered a $50 gift card for completing the
interview. Interviews lasted between 30 and
60 minutes. The research coordinator
(K.A.S.) conducted all interviews. Whenever
possible, interviews occurred in person at
the hospital or PR site in a private room.
In several instances, interviews with

providers who were not available during the
site visit were conducted by phone. Two
virtual site visits were conducted over
WebEx. All interviews were audio-recorded
and transcribed verbatim.

The research team took field notes
documenting observations of the hospital
and PR environment. During site visits,
materials such as patient education flyers
were also collected. Interview transcripts,
field notes, and print materials were entered
into NVivo 12 for organization and coding.

Data Analysis
The qualitative coding team consisted of
K.M., K.A.S., and K.B., with the full study
teammeeting on a regular basis to review
codes and definitions. The site-visit data were
analyzed using a directed content analysis
approach (23); an initial codebook was
derived from existing literature on barriers
and facilitators to participation in PR, the
interview guide, and the CFIR. Coding was
iterative, and emergent codes and definitions
were developed by the coding team and
shared with the full study team. K.A.S.
and K.B. coded all interview transcripts;
the first interview at each site was coded
independently by K.A.S. and K.B. to check
for agreement on code definitions.
Subsequently, K.B. coded each transcript
independently, and K.S. reviewed the coded
transcript to ensure agreement and accuracy.
Any disagreements in coding were discussed
by the qualitative team until consensus

was achieved. Although the COVID-19
pandemic halted site visits prematurely, the
coding team did find that coding saturation
occurred.

The study was reviewed and approved
by the Baystate Health Institutional Review
Board.

Results

Hospitals and Participants
We invited 17 hospitals to participate in our
study; 5 declined and 3 were nonresponsive.
In total, we conducted site visits at nine
hospitals. They were in urban, suburban, and
rural locations; four were teaching hospitals,
the total number of hospital beds ranged
from 25 to 1,514, and four had lung
transplant programs.

The PR programs were most frequently
located in the hospital or on campus, though
two were located offsite in outpatient
settings. Six programs shared space with
cardiac rehabilitation. PR programs varied in
how long they had been in operation, the
schedules they offered, the method of
admissions (e.g., rolling or cohort), and
whether they required patients to quit
smoking before enrollment (Table 1,
program-level characteristics). Because our
outreach process moved from east to west,
no hospitals from theWest were included in
our study because we were conducting
outreach toMidwestern andWestern

Table 1. Site and interviewee characteristics

Characteristic

High Performers Innovators

HP01 HP03 HP04 HP07 HP08 HP10 HP13 IN05 IN12

Region Northeast Northeast Northeast South South South Midwest Northeast South
Beds (mean, 680;

range: 25–1,541)
Small Small Large Large Small Small Large Large Large

Teaching No No Yes Yes No No Yes Yes No
Urban/rural/suburban Suburban Suburban Urban Urban Rural Suburban Urban Urban Urban
Lung transplant program No No Yes Yes No No Yes No Yes
Location of PR gym In hospital In hospital On campus Offsite In hospital In hospital On campus On campus Offsite
Interviewees, n 4 5 3 6 4 7 4 2 5
Occupation
Medical director X — X X X X X X X
PR director X X — X X X X X X
Administrator X — — X — — — — —
Respiratory therapist X — X X X X X — X
Inpatient provider — X — — — X — — X
Outpatient provider — X — X X — X — —
Case manager — — — — — X — — —
COPD educator or navigator — — X X — — — — X
Other — X — — — X — — —

Virtual No No No No No No Yes Yes No

Definition of abbreviations: COPD=chronic obstructive pulmonary disease; HP=high performer; IN= innovator; PR=pulmonary rehabilitation.
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hospitals in March 2020 when the
COVID-19 pandemic placed unprecedented
strain on hospitals, especially pulmonologists
and respiratory therapists.

In total, 38 clinicians were interviewed
across nine sites (Table 1).

The findings from the site visits were
mapped to the CFIR constructs (Figure 1)
and are presented below, organized by
domain and construct. Note that not all the
constructs in the CFIR were connected to
themes. For exemplary quotes corresponding
to each theme, please seeAppendix B in the
data supplement.

Outer Setting
Response to CMS (Centers for Medicare
and Medicaid Services) hospital
readmission reduction program (external
policy and incentives). The focus on
reducing 30-day readmission rates in
response to the CMSHRRP (Hospital
Readmission and Reduction Program)
came up in all site visits. PR was frequently
cited as part of a broader strategy to reduce
readmissions, though not necessarily within
the 30-day timeframe, as it is impossible for
patients to complete a full course of PR
within 30 days of being discharged. However,
PR providers did believe the program helped
prevent readmission.

The focus on reducing readmissions
encouraged innovations that appeared to
indirectly improve awareness of and
participation in PR. Other strategies directly
related to efforts to avoid financial penalties
fromHRRP included: creating systematic
methods for tracking patients hospitalized
with COPD and creating new positions to
help patients navigate the transition from the
hospital to home, such as COPD navigators.
Several of the clinicians tasked with reducing
readmissions cited PR as one strategy to
support this goal.

Inner Setting
Identification of hospitalized patients
(access to knowledge and information).
Systematically identifying potentially eligible
patients was an important component of
improving referrals to PR. This was
especially true in large hospitals with high
volumes of patients with COPD. In some
instances, a daily dashboard of patients
hospitalized with COPDwas reviewed by a
navigator or nurse who prioritized patients
for outreach. In one instance, a designated
teammember would print out a list of all
hospitalized patients andmanually highlight
patients potentially eligible for PR. More
important than the technology was the
presence of a regular and systematic process
for identifying patients and a designated

person to follow up. Even with these
processes in place, there was the challenge of
confirming the COPD diagnosis. Frequently
patients with an admitting diagnosis of
COPDwould not meet the full diagnostic
criteria; for example, they may not have had
confirmatory pulmonary function tests.

Communication: interprofessional
bridges (networks and communication).
Interprofessional communication challenges
varied depending on the size of the hospital,
but the presence of clinicians who bridged
the inpatient and outpatient settings seemed
to facilitate interprofessional communication
about PR. For example, in small hospitals,
awareness of PR was facilitated by proximity
to the PR program and regular interaction
between clinicians.

In larger hospitals, communication was
facilitated by individuals who bridged
inpatient and outpatient settings. In one large
hospital, there was no PR staff who worked
in both settings, but there was a collaboration
among cardiac rehabilitation and PR staff
andmultidisciplinary rounds that facilitated
communication.

Some hospitals had roles that
intentionally bridged inpatient and outpatient
settings to assist patients transitioning from
the hospital to home. For example, three
hospitals had COPD navigators, nurses, or
respiratory therapists who worked with
patients in the hospital and then followed up
by phone or text message after discharge.
These clinicians were not employed by PR,
but they were knowledgeable of PR and
would advocate for enrollment in PR when
appropriate.

Communication: patient (culture).
PR clinicians emphasized the importance of
persistent patient-centered communication.
Several stressed that they formed personal
connections with patients through repeated
encounters in which they encouraged PR
participation and provided COPD education.

Financial position and resources
(relative priority and available resources).
The financial challenge of running a PR
program was frequently noted, especially
regardingMedicare reimbursement.
Program directors noted that PR does not
make money for hospital systems, but
there was a strong belief that PR reduced
costs to the healthcare system by reducing
readmissions and other medical expenses.
In some instances, directors reported using
outcome data from their own programs
to justify the program’s continuation.

Figure 1. Factors influencing rates of pulmonary rehabilitation. CMS=Centers for Medicare &
Medicaid Services; COPD=chronic obstructive pulmonary disease; PR=pulmonary
rehabilitation.
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Several programs benefited from
sharing space and administrative resources
with physical therapy or cardiac
rehabilitation or pulmonary function test
labs. In several instances, PR programs
benefitted from the financial support of
charitable donors.

PR programs that were affiliated with
hospitals with lung transplant programs did
not report acute financial pressures. The
presence of a lung transplant program
ensured that programs had a steady source of
patients and administrative support because
lung transplant patients are required to
complete PR before and after transplant.

Proximity of PR gym to pulmonary
providers and patients (available
resources). When the PR gymwas in the
hospital, program directors reported that
they engaged patients who were considering
PR in facility tours or offered tours to
inpatient providers. When PR gyms were in
the same building as pulmonary clinics, it
allowed outpatients to meet patients
engaging in PR and increased interaction
between PR clinicians and
referring providers.

Support from hospital leadership
(leadership engagement). On every visit,
there was a statement that leadership support
was strong for PR. In some instances,
support from hospital administrators was
attributed to an individual leader’s dedication
to PR; in one case, a leader had worked as a
respiratory therapist in PR. In many
instances, support for PR was attributed to its
effect on COPD hospital readmissions.

Dedication to quality improvement
and or research (learning climate). We
consistently heard a commitment to quality
improvement and, in a few cases, academic
research. The degree of sophistication varied,
but in many hospitals, clinicians reported
using data to inform decisions about PR.

Process
Outreach and navigation during
hospitalization (formally appointed internal
implementation leaders). In three hospitals,
we interviewed nurses and respiratory
therapists who were responsible for
connecting with patients in the hospital.
Their titles were navigator or inpatient
educator. They provided education and
discharge planning to patients with COPD.
They were available to triage calls from
patients after discharge. At one large hospital,
the COPD educator reviewed a daily list of
patients admitted for COPD, met with

patients multiple times during their stay, and
enrolled patients in a text-based program to
monitor their health status. Although the
educator was not tasked with improving
enrollment in PR, she noted that connecting
a patient with a pulmonologist would often
lead to PR. This is an example of a program
that holistically improved the quality of care
for patients with COPDwith the unintended
benefit of increasing PR enrollment.

Champions and external change
agents. Several programs had PR champions
who were dedicated to raising awareness of
PR at the hospital and tenacious in their
efforts to enroll patients. In one instance,
there was a foundation that invested in the
establishment of a network of PR programs
and facilitated regional collaboration, and
acted as a strong external agent.

Characteristics of Individuals
Education of clinicians to increase referrals
(knowledge and beliefs about the intervention).
Education of referral sources, primarily
pulmonologist and primary care physicians,
was a focus of PR programs. Most programs
reported that outpatient pulmonologists
were the most significant source of referrals.

Viewpoints varied on when and who
should refer patients hospitalized for an
exacerbation of COPD.Many providers
argued that referral to PR should happen
while the patient is hospitalized or being
discharged, and the entire team should be
empowered to refer patients to PR. Some
hospitals that took this approach used
information technology to facilitate referrals
before discharge.

In other hospitals, it was the role of the
outpatient pulmonologist to determine
whether PR was appropriate. Although
inpatient clinicians might bring up PR, the
ultimate responsibility for referring to PR
was with the outpatient provider. In these
hospital systems, there was an emphasis on
ensuring the patient had a follow-up
appointment before leaving the hospital.

Less common approaches included
making providers aware of who was referring
the most patients to PR (i.e., audit and
feedback). In one hospital, variable
compensation was tied to referral rates.

Patient education (knowledge and
beliefs about the intervention). Many
programs distributed brochures to patients.
Some reported conducting outreach in the
community, for example, sharing stories
about PR in the local media. Furthermore,

COPD navigators reported discussing PR
with patients when appropriate.

Intervention Characteristics
Direct assistance in overcoming patient
barriers to attending PR (adaptability and cost).
Transportation was an often-cited barrier,
and some hospitals addressed this by
providing transportation and parking
validation. One hospital system provided
patients with rideshare rides to PR. Hospitals
addressed the cost of PR to the patient
through financial counseling services or, in
rare instances, offered small scholarships.
Hospitals addressed the barrier of the timing
of sessions either by reducing the number of
weekly sessions a patient had to attend or
increasing the hours offered.

Discussion

Improving participation in PR, particularly
after a hospitalization for an exacerbation of
COPD, is a national priority (24). This is the
first study to use a positive-deviance
approach to characterize the strategies of
hospitals that achieve relatively high rates of
PR attendance within 90 days of discharge
for patients hospitalized with COPD.
We found that high-performing hospitals
were broadly focused on improving care
for patients with COPD, some in response
to CMS’HRRP. These hospitals had
systems in place to identify patients
hospitalized with COPD, which enabled
patient education and discharge planning.
In addition, high-performing hospitals had
effective interprofessional and patient
communication, programs had champions
or external change agents, and support from
hospital leadership. Direct strategies included
education of referral sources, education of
patients, and direct assistance in overcoming
barriers, such as transportation.

Research on the barriers and facilitators
to enrollment in PR has highlighted the
complexity of the challenge of increasing
rates of PR after hospitalization for COPD
at all degrees: from inadequate Medicare
reimbursement to providers’ lack of
awareness of PR or its benefits (17). At the
patient level, barriers include transportation,
cost, lack of motivation, low self-efficacy,
fear of exercise, and breathlessness (25).
Furthermore, women, underrepresented
minorities, patients of lower socioeconomic
status, and those living further away from
PR programs are less likely to attend.
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Interventions to increase referrals and
enrollment have produced mixed results (26).
There is evidence that efforts to provide
structured, evidence-based COPD education
to patients or providers improve referrals and
subsequent uptake of PR (27, 28). For
example, in one randomized controlled trial,
patients who received home visits from
COPD nurses had higher PR attendance rates
and knowledge of COPD than the control
group (29). Similarly, we found COPD
navigators may play an important role in
improving rates of PR. Results from studies
that have tested strategies focused on
increasing PR uptake are mixed. For example,
showing patients an educational video about
PR or group opt-in sessions, which were
designed to increase knowledge of PR and
leverage group dynamics to increase uptake,
found no effect (30, 31). An intervention that
tested the effect of giving patients a manual
on COPD treatments found no increase in
the intervention group but did increase PR
enrollment in the most socioeconomically
disadvantaged subgroup (28).

Research in cardiac rehabilitation
enrollment is more established andmay
offer strategies that could be applied to PR.
A 2019 Cochrane review assessed
interventions designed to increase patient
enrollment in, adherence to, and completion
of cardiac rehabilitation (32). There was
evidence that interventions delivered by a
nurse or allied healthcare provider or in a
face-to-face format were associated with
increased enrolment. Interventions to
increase adherence were effective,
particularly if delivered remotely. These
results from cardiac rehabilitation studies

suggest the use of COPD navigators and
connections in the hospital may increase PR
enrollment (33).

In 2014, CMS added COPD to the
conditions for which hospitals with high
all-cause 30-day readmission rates after
hospitalization are financially penalized.
Although this decision was controversial, the
change seems to have contributed to an
increased focus on improving outcomes for
patients with COPD (20). It appears hospitals
were motivated by the challenge to reduce
readmissions and invested in technology
and human resources to improve outcomes
for patients with COPD. The diversity of
these efforts may be driven by the lack of
evidence for interventions that reduce
rehospitalizations after COPD exacerbations.
Although enrollment in PR rarely occurs
within 30 days of discharge, the focus on
identifying hospitalized patients, conducting
bedside patient education, disease self-
management, and discharge planning was all
part of strategies that may have contributed
to the relatively high rates of PR at the
hospitals we visited.

Strengths and Limitations
We believe that this is the first positive-
deviance study to quantify hospital-specific
rates of PR and to conduct site visits at
high performers. Furthermore, we enrolled a
diverse group of hospitals and interviewed a
multidisciplinary set of practitioners. In
addition, our study was informed by the
literature on the barriers and facilitators to
PR, and the CFIR informed our interview
guide and interpretation of the data gathered
through site visits.

A limitation of our study was that there
was less natural variation in rates of
participation in PR than we anticipated,
making it difficult to distinguish high
performers. As such, even the sites we
identified as high performers did not achieve
high absolute rates of participation. In
addition, the qualitative nature of the study
meant that we could not test the hypotheses
generated from these site visits. It is possible
that hospitals with lower degrees of
performance would report similar contextual
factors and strategies to those that we
studied. In addition, we visited several PR
programs with affiliated lung transplant
programs, and this may contribute to their
relatively high rates, but it is not a
reproducible strategy. Finally, because our
recruitment efforts were interrupted by the
COVID-19 pandemic, the number of site
visits was lower than planned, and hospitals
in the western region of the United States
were excluded from our sample.

Conclusions
Our findings suggest that successful efforts to
increase rates of PR will be most effective
when they are part of broader strategies to
improve outcomes for patients with COPD
by prioritizing the identification of patients
hospitalized with COPD and providing
targeted outreach to ensure appropriate
discharge planning and connection to
resources, including PR. Further research is
necessary to test the generalizability of our
findings.�

Author disclosures are available with the
text of this article at www.atsjournals.org.
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