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Abstract

Rationale: Hospital readmission for chronic obstructive pulmonary
disease (COPD) has attracted attention owing to the burden to
patients and the health care system. There is a knowledge gap on
approaches to reducing COPD readmissions.

Objectives: To determine the effect of comprehensive health
coaching on the rate of COPD readmissions.

Methods: A total of 215 patients hospitalized for a COPD
exacerbation were randomized at hospital discharge to receive
either (I) motivational interviewing-based health coaching plus a
written action plan for exacerbations (the use of antibiotics and oral
steroids) and brief exercise advice or (2) usual care.

Measurements and Main Results: We evaluated the rate of
COPD-related hospitalizations during 1 year of follow-up. The
absolute risk reductions of COPD-related rehospitalization in the
health coaching group were 7.5% (P =0.01), 11.0% (P = 0.02), 11.6%
(P=0.03), 11.4% (P = 0.05), and 5.4% (P=0.24) at 1, 3, 6,9, and

Chronic obstructive pulmonary disease
(COPD) is responsible for nearly 700,000
hospitalizations annually (1), and these
hospitalizations, which account for a large
proportion of the annual direct medical

costs of COPD (2), are potentially
preventable readmissions (3). Reducing
COPD readmissions is currently an
important health care goal driven by the
Hospital Readmissions Reduction Program,

12 months, respectively, compared with the control group. The odds
ratios for COPD hospitalization in the intervention arm compared
with the control arm were 0.09 (95% confidence interval [CI],
0.01-0.77) at 1 month postdischarge, 0.37 (95% CI, 0.15-0.91) at

3 months postdischarge, 0.43 (95% CI, 0.20-0.94) at 6 months
postdischarge, and 0.60 (95% CI, 0.30-1.20) at 1 year postdischarge.
The missing value rate for the primary outcome was 0.4% (one
patient). Disease-specific quality of life improved significantly in the
health coaching group compared with the control group at 6 and
12 months, based on the Chronic Respiratory Disease Questionnaire
emotional score (emotion and mastery domains) and physical score
(dyspnea and fatigue domains) (P < 0.05). There were no differences
between groups in measured physical activity at any time point.

Conclusions: Health coaching may represent a feasible and possibly
effective intervention designed to reduce COPD readmissions.

Clinical trial registered with www.clinicaltrials.gov (NCT01058486).

Keywords: chronic obstructive pulmonary disease; health
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which penalizes hospitals if admissions for
COPD exacerbations occur at a higher than
expected rate (4).

It is known that multiple factors
contribute to readmissions, many of which
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At a Glance Commentary

Scientific Knowledge on the
Subject: Hospital readmission for
chronic obstructive pulmonary disease
(COPD) has attracted attention owing
to the burden to patients and the health
care system. There is a knowledge gap
on approaches to reducing COPD
readmissions.

What This Study Adds to the
Field: To our knowledge, this study
provides the first randomized trial
evidence of a feasible, innovative, and
possibly effective intervention designed
to reduce short-term readmissions for
patients with COPD and able to be

translated to care.

are not specific to COPD, such as
comorbidities and psychosocial issues (5-9).
Effective prevention strategies need to be
comprehensive and directed at more than
COPD alone.

Health coaching by trained health care
providers is an innovative form of health
care delivery designed to comprehensively
improve the quality of patient care.

Health coaching programs that include
individualized, patient-centered
information with decision-making and
self-management support as well as
coordination of care have been shown to
improve outcomes for patients with chronic
conditions (10, 11). These goals are
achieved by motivating patients and taking
advantage of their willingness to change
their lifestyle, as well as by supporting the
patient’s home-based self-care (10). In the
management of COPD, health coaches may
provide patient support in several
dimensions: adherence to medications,
engagement in activities (including
exercise), building collaborative plans on
how to respond to exacerbations of COPD,
and coordinating care between the patient
and providers. One-to-one phone-based
health coaching using motivational
interviewing (MI) skills has been associated
with behavior change (12, 13) and
improved self-management abilities (14),
self-efficacy (15), health status (16, 17), and
medication adherence (16).

A knowledge gap exists with regard to
preventing rehospitalizations in COPD. The
scarcity of evidence on this topic leaves

hospitals and health care systems with little
guidance regarding approaches to reducing
readmissions among patients with COPD
(18). In this study, we aimed to test the
effect of comprehensive health coaching, an
innovative form of health care delivery for
patients with COPD, on the rate of COPD
rehospitalizations following hospital
discharge.

Methods

Design Overview

We conducted a multisite, randomized trial,
comparing a health coaching intervention
with guideline-based usual care for patients
after a hospitalization for a COPD
exacerbation. The primary outcome of

the study was the rate of COPD-related
rehospitalization (19).

Setting and Patients

Patients admitted for a COPD exacerbation
(primary inclusion criterion) were contacted
in the hospital before their discharge and
invited to participate. Additional inclusion
criteria were age older than 40 years, current
or past cigarette smoking history of more
than 10 pack-years, ability to speak English,
and access to a telephone. Patients were
excluded if they had any medical conditions
that would impair their ability to participate
in the study or to provide informed consent
or if they were receiving hospice care. There
were no other exclusion criteria. The trial
ran from September 2010 to August 2014 at
two sites: the Mayo Clinic (Rochester, MN)
and HealthPartners Regions Hospital (St.
Paul, MN). The institutional review boards
at both sites approved the study, and all
patients gave their written informed consent
to participate.

Randomization and Interventions
We randomly assigned subjects using an
online, computer-generated, simple
binomial randomization program to one of
the two groups, stratified by center.
Intervention. The health coaching
intervention was reported in detail in a
previous publication (20). Each site had one
dedicated coach or interventionist; the
Mayo Clinic had a registered nurse and
HealthPartners Regions Hospital had a
respiratory therapist. Each met with the
patient in the hospital and at least once in
person after discharge, with subsequent
sessions conducted by telephone. After the
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participants completed informed consent
forms, they reviewed the study procedures
with the health coach. The first visit was in
person and lasted approximately 2 hours.
Visit 1 included providing the patient with
a written emergency plan (prednisone

40 mg orally and a $4 generic antibiotic
[either ciprofloxacin or doxycycline], both
for 5 days) to be activated in the event of an
exacerbation. During this visit, the self-
management concepts, goal setting, action
planning, and the details of the telephone
session to come were discussed. Each
encounter embodied the spirit of MI: The
patient is the expert; the coach is willing to
listen deeply to understand the patient; and
the participant is empowered to adopt the
behavior he or she feels is important to
pursue, even if not related to the pulmonary
condition. The coaches asked about what
the patient was already doing to be more
comfortable living with chronic lung
disease and to be and/or stay healthy in
general, and they tried to explore the
patient’s near-term hopes and goals to work
on. Specific instructions on the use of the
emergency plan are provided in the online
supplement.

A copy of the book Living a Healthy
Life with Chronic Conditions (21) was
provided to introduce the concept of self-
management. The patient was provided
with a Stamina InMotion Elliptical Trainer
(Stamina Products, Springfield, MO) to use
daily while sitting (aiming for 20 min/d, a
dose of exercise associated with improved
outcomes in COPD [22]) and instructed on
how to perform three simple upper
extremity exercises (five repetitions) from
the book. Instruction on slow pursed lip
breathing was performed, followed by
demonstration by the patient and
discussion about how it felt. Participants
were also invited to call the coach if they
had concerns about worsening symptoms
and self-initiating the emergency
medications. The primary care provider of
each patient in the intervention was
engaged starting with the first visit, and this
provider was kept updated by letter.

To evaluate fidelity to the intervention,
one of the study investigators listened to
100 (5% of total) sessions to assess
interventionists’ adherence to the
intervention road map and MI principles
(23, 24). A fidelity checklist was used to
evaluate the general session content, self-
management strategies, MI techniques, and
global MI ratings using a range of 1 (low) to
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5 (high) for MI spirit elements. Feedback
was also provided to interventionists when
indicated to strengthen their skills and
fidelity to the intervention (23).

Control group: guideline-based usual
care. Both the intervention arm and the
usual care group received care in accordance
with the Global Initiative for Chronic
Obstructive Lung Disease and were also
referred for conventional pulmonary
rehabilitation (PR) (25).

Data and Safety Monitoring

The National Institutes of Health, which
funded this study, required a data and safety
monitoring board to monitor protocol
adherence as well as patient accrual,
outcomes, and complications.

Outcomes and Follow-up

The a priori primary outcome as funded
was the rate of COPD hospitalization. The
goal was to follow all patients for at least
12 months. Research staff blinded to study
group allocation contacted patients every
3 months to determine whether they had
developed symptoms of a COPD
exacerbation or were hospitalized. When a
hospitalization in the previous 3-month
period was identified in the patient report,
records were immediately requested to
ascertain length of stay and discharge
diagnosis. To ascertain that recall bias was
not an issue in the study, the reported
hospitalizations were compared with the
electronic medical record or health plan
claims data and found to be accurate. There
were no differences in the rate of
hospitalizations between HealthPartners
Regions Hospital and the Mayo Clinic. Per
protocol, three pulmonologists blinded to
group allocation reviewed discharge
summaries and other available information
to determine the primary cause of all
hospitalizations and classified them as
COPD related (COPD exacerbation or
pneumonia), cardiovascular, or other.
Secondary outcomes included disease-
specific quality of life (QoL) and measured
physical activity at 6 and 12 months.

Baseline and Follow-up Assessments
At baseline, 6-month, and 1-year study visits,
the disease-specific health-related QoL was
measured with the Chronic Respiratory
Disease Questionnaire (CRQ). The minimal
clinically important difference accepted for
this instrument is 0.5 points (26).
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Physical activity was measured with a
monitor validated in COPD (BodyMedia
armband; BodyMedia, Pittsburgh, PA) (27,
28). Activity was recorded in terms of the
average number of steps and minutes per
day spent in daily physical activities of at
least moderate intensity.

Statistical Analysis

The a priori primary endpoint as funded
was the percentage of patients with a
COPD-related hospitalization at 12
months. The analyses at 1, 3, and 6 months
were considered secondary endpoints.
These percentages were compared between
the two treatment groups using XZ tests
with 5% type I error rates.

Patients with missing or unknown
outcomes were excluded from this analysis.
Logistic models were used to compare these
rates between arms after adjusting for the
confounding factors of age, modified Medical
Research Council dyspnea scale (mMRC)
score, and FEV. The sensitivity of these
models was evaluated using 1,000
bootstrapped samples. Intent-to-treat
analyses were also run to account for the
missing values (almost none for the primary
outcome). Patients with missing values were
considered to have died or to have had
COPD hospitalization in these analyses.
Because there were very few missing values
and results from intent-to-treat analyses
were similar to the original analyses, no
imputations were done. Secondary
analyses included the percentage of any
hospitalization and percentage of deaths.
Patients who died before an evaluation time
point and had no hospitalizations were
considered as missing with regard to
whether they had a hospitalization before
that evaluation time point.

To reach 80% power, an estimated
sample size of 101 for each group was
needed to detect a 20% difference (50%
control to 30% intervention) between the
group readmission rates. The test statistic
used in the calculations was a two-sided
z-test with continuity correction and
unpooled variance. The significance level of
the test was 0.05. Analyses were done using
SAS version 9.4 software (SAS Institute
Inc., Cary, NC).

Results

Recruitment details are shown in the
Consolidated Standards of Reporting Trials

(CONSORT) diagram in Figure 1. In our
previous report (29), we compared the age,
FEV, percentage of predicted value, nMRC
score, and age-dyspnea—obstruction index
of the individuals who declined the
intervention with these data for the subjects
who were included in the study, and we
found no differences, suggesting that the
population recruited reflected the intended
population without bias.

Baseline demographic, background
information, comorbidities, and COPD
outcomes were balanced between groups,
as shown in Table 1. Groups were well
balanced, as expected in a randomized
study; there were no differences between
groups in age, education, sex, insurance
carrier, marital status, use of oxygen,
exacerbation history, comorbidity burden,
lung function, QoL, or measured physical
activity. In the intervention group, 85% of
the individuals received a complete
intervention, defined as 15 (>70%) of 21
calls completed. Reasons for not completing
the intervention were death during the
study period (n = 3), unable to contact
(n=6), and refusal to complete the
scheduled calls (n=7).

The health coaching intervention had a
significant effect on the main outcome (rates
of COPD hospitalization at 1, 3, and
6 months post-hospital discharge), but
this effect faded at 12 months (Table 2).
The significance levels found at 1, 3,
and 6 months for prevention of COPD
readmission (Table 2) permitted calculation
of the number needed to treat (NNT). On
the basis of that analysis, 13 patients needed
to be going through health coaching to
prevent a hospitalization at 1 month, about
9 patients to prevent a hospitalization at
3 months, and 8 patients to prevent a
hospitalization at 6 months.

We also found that days in the hospital
after discharge were fewer in the
intervention group. For every 10 patients
treated, there were 3 fewer hospital days at
1 month (mean length of stay in a COPD
hospitalization at 1 month, 0.3 vs. 0.0;
P=0.015), 4 fewer hospital days at
3 months (mean length of stay in a COPD
hospitalization at 3 months, 0.8 vs. 0.4;
P=0.027), and 8 fewer hospital days at
6 months (mean length of stay in a COPD
hospitalization at 6 months, 1.5 vs. 0.7;
P=0.027).

Given the findings of significant
differences in hospitalizations at
intermediate time points 1, 3, and 6 months
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Eligible = 969

Randomized 215

Declined: 754

¢ Not interested: 294

e Tooill: 181

e Travel: 83

Too busy/too much: 83
Interested, but cannot commit:
53

e Comorbidities: 45

¢ Lack of social support: 15

Allocated to Control
n=107

1 Lost to follow up

Intermediate Analysis

3 Month 106
6 Month 106
9 Month 106

106 included in
12-Month Analysis™

Allocated to Intervention
n=108
Received complete intervention: 92
Did not complete intervention: 16
¢ Died while in study: 3
¢ Unable to contact: 6
* Refused to complete phone calls: 7

Intermediate Analysis
3 Month 108
6 Month 108
9 Month 108

108 included in
12-Month Analysis*

Figure 1. Consolidated Standards of Reporting Trials (CONSORT) diagram of the study plan.
*Death or chronic obstructive pulmonary disease-related hospitalization.

during the 1-year follow-up, we built
logistic models (Table 3) to test the validity
and robustness of the intervention on
COPD hospitalization at those specific
time points after adjusting for the most
meaningful covariates in COPD that
predict a COPD hospitalization: age, lung
function (FEV,), level of breathlessness
(mMRC score), and the number of
hospitalizations in the previous year

(2, 30, 31).

We found a significant and sustained
beneficial effect on disease-specific, health-
related QoL as measured by CRQ physical
function (dyspnea and fatigue domains) and
CRQ emotional function (mastery and
emotion domains) at 6 and 12 months
after hospital discharge (Table 4). We also
found that a higher percentage of patients
in the intervention group had improved
their QoL based on the minimal clinically
important difference (Table 4). We did
not find a difference in any physical
activity outcome between the intervention
and control arms at any time point. The
effect of the intervention on the main
outcomes was not different at the two
study sites.

There was no difference between
groups in the use of an antibiotic-
prednisone combination (written action
plan) at 3, 6, or 9 months after discharge
(when the intervention was significant in
decreasing hospitalizations). There was
greater use of the written action plan only
from Months 9 to 12 in the intervention
group (when there was not an effect for the
intervention on reducing hospitalizations).
The mean number of confirmed
exacerbations, defined as emergency
department visits, nurse triage, or urgent
care clinics, was greater in the control group
than in the intervention group during the
12-month period of the study (mean [SD],
1.15 [1.5] vs. 0.8 [1.5]; P=0.03).

Attendance at PR visits in the first
3 months after discharge (as part of the
patient’s discharge plan, not research) was
greater in the intervention group than in
the control group (50% vs. 33%; P =0.017).
Attendance at PR visits anytime in the first
12 months after discharge tended to be
higher in the intervention group (53% vs.
43%; P =0.056).

The fidelity of the health coaching
intervention to MI principles, as measured
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by the global ratings of the MI Treatment
Integrity (24) tool, were as follows on a 1-5
scale and expressed as mean (SD):
empathy 3.9 (0.5), collaboration 4 (0.6),
autonomy/support 4 (0.3), direction 3.9
(0.5), and evocation 3.9 (0.5). A score
greater than 3 was required to maintain
minimal proficiency.

Discussion

In this study, we found that a
comprehensive health coaching
intervention that included MI-based
intervention delivered via telephone, a
written action plan for exacerbations, and an
exercise prescription decreased COPD-
related hospitalizations at 1, 3, and 6 months
after hospital discharge, but not at 1 year
after discharge. Our results may suggest a
negative study result if only hospitalization
at 12 months is considered. However, our
study indicates a possibly effective
intervention to decrease short-term (30 d)
rehospitalizations (18), an outcome that is
avidly pursued now in every health care
system because there is no intervention that
has been tested and has shown effectiveness in
a randomized or nonrandomized study (4, 32).

Our results support health coaching as
an innovative form of delivering care to
patients with COPD after a hospital
admission. We found health coaching to be
a simple and trainable intervention with low
cost and that was feasible (not requiring
transportation, unlike PR) and had a high
likelihood of replication, given the expansive
availability of health coaching training
programs. Health coaching is versatile; it can
be incorporated into treatment of patients
with other prevalent chronic diseases, such
as diabetes and heart failure. NNT analysis
indicates that 8-13 patients need to be
treated to prevent one hospitalization at
different time points. A higher NNT (less
effective) has been reported for
bronchodilators to prevent an exacerbation,
not a hospitalization (33, 34).

Effect on Disease-Specific

Quality of Life

We found a sustained improvement in
health-related QoL in all domains tested,
including physical function, representing
dyspnea and fatigue (the two most common
symptoms in COPD [35]) as well as
emotional function. The latter may become
a groundbreaking finding, as there is a

675



Table 1. Baseline Clinical and Demographic Characteristics

Characteristic

Age, yr
Site
HealthPartners Regions Hospital
Mayo Clinic
Postsecondary education
Medicare coverage
Married
Male sex
Continuous supplemental oxygen
Supplemental oxygen with activity or sleep
Patient-reported exacerbation
Within the last 12 mo
Two or more exacerbations in past 12 mo
Hospitalization in past 12 mo
Charlson comorbidity index
FEV4, % predicted
TLC, % predicted
RV, % predicted
DLco, % predicted
mMRC score
0
1
2
3
4
CRQ quality of life domains
Physical function (dyspnea and fatigue)
Emotional function (mastery and emotion)
Daily physical activity
Steps
Physical activity level
Sedentary (<2 METS), min
Light activity (2-4 METS), min
Moderate activity (4-6 METS), min
Vigorous activity (>6 METS), min
Resting metabolic rate, cal/24 h
Total energy expenditure, cal/24 h

Control (n = 107)

Intervention (n = 108)

68.1 (9.2) 67.9 (9.8)

2 (49%) 2 (48%)

5 (51%) 6 (52%)

8 (48%) 5 (54%)

2 (82%) 9 (77%)

48 (46%) 54 (50%)

1 (48%) 46 (43%)

32 (34%) 40 (40%)

49 (51%) 54 (53%)

79 (90%) 83 (86%)

(71%) 61 (69%)

60% 57%

3.0 (1.5) 3.7 (1.8)

403 (17.2) 405 (17.1)

115.2 (25.2) 110.0 (24.4)

173.7 (58.0) 174.6 (72.8)

38.7 (23.1) 35.8 (19.3)
3 3%) 2 2%)

18 (20%) 11 (12%)

9 (10%) 12 (13%)

51 (57%) 62 (67%)
9 (10%) 6 (6%)
4112 41 (1.1)
4.7 (1.4) 46(1.2)

2,789.9 (3,000.7)  2,448.0 (2,030.7)
1.3 (0.2) 1.3 (0.2)

1 220 5 (175.5) 1,239.8 (125.0)
30.0 (107.5) 133.4 (115.5)
14.0 (29.0) 8.0 (12.6)
0.7 (2.5) 0.3 (0.9)

1,590.3 (379.4) 1,529.8 (309.7

2,069.8 (495.5) 2,016.7 (442.8)

Definition of abbreviations: CRQ = Chronic Respiratory Disease Questionnaire; Dico = diffusing
capacity of the lung for carbon monoxide; METS = metabolic equivalents; mMRC = modified Medical
Research Council dyspnea scale; RV = residual volume; TLC = total lung capacity.

Data are presented as mean (SD) or count (%).

knowledge gap regarding interventions to
improve emotions in COPD, which are
responsible for poor QoL and increased
health care use (36). So far, PR has been
shown to be the best intervention to
improve emotions in COPD; however, PR
can be completed by only 10% of patients
with COPD after a hospitalization (37). We
fully recognize that while we found a
statistically significant difference in CRQ,
not all patients improved to a clinically
meaningful extent. However, our analysis of
the percentage of patients who had
clinically significant improvement showed
that about six or seven patients needed to
be treated (NNT = 6-7) (Table 4) for one
patient to achieve a meaningful
improvement in QoL at 6 months in both
physical (dyspnea and fatigue domains) and

emotional (emotion and mastery domains)
summary CRQ scores. Also, the NNT is six
for a meaningful improvement at 12
months in the emotion domain summary
score. The improvement in QoL—and in
particular the sustained improvement in
emotion—is clearly of significance, given
that we are in need of interventions that
improve emotions in COPD that are
independently responsible for high health
care use. Also, the meaningfulness of our
results is rooted in the simplicity and
feasibility of health coaching as an
intervention, in contrast to PR, which,
while highly effective and able to produce
the same outcomes, is available for only a
small percentage of patients. The
overwhelming adherence to health
coaching speaks of its feasibility and

acceptability. It is plausible that the effect size
seen in CRQ is comparable and likely not
inferior to the one seen in PR, an established
and accepted intervention in COPD (38). The
improvement in QoL found in our study is
not a minor event, as there may be long-term
effects beyond 1 year and patients whose
health status improves have less likelihood of
exacerbation, hospitalization, or dying during
a 2-year follow-up (39, 40).

Plausible Explanations for the Lack of
Effect at 12 Months

Two factors may contribute in the lack of
effect at 12 months. First, at the time this
study was launched, the rate of 12-month
readmission was about 50% in our
preliminary data (Table 1), consistent with
previously published data (41). However, as
the study evolved, we observed that the rate
of readmission decreased, possibly related
to increased use of macrolides and written
action plans to prevent exacerbations, based
on the positive results of two large studies
(42, 43) and the implementation of
readmission reduction programs at both
institutions due to the upcoming
readmission initiative (44). The second
factor that may have resulted in lesser effects
at 12 months is that the intensity of the
intervention decreased from weekly calls to
monthly calls at Month 3 after discharge and
that the ripple effect of the lower intensity of
calls and less patient support may have
translated into less effectiveness.

The intervention did not increase
measured physical activity by a validated
monitor used for at least 4 days. This is not
surprising, as there is a knowledge gap on how
to improve physical activity in COPD. There is
limited and inconsistent evidence on the
effectiveness of interventions for improving
physical activity (45, 46). Importantly, the
intervention tested produced no harm, which
is relevant, given the results of a recent study
in which researchers tested a self-
management program using a written action
plan and stopped it due to increased
mortality in the intervention arm (19).

Limitations

In this study, we found significant
differences in the rates of COPD
hospitalizations at 1, 3, and 6 months
postdischarge, and the study was powered
to find a difference in the rate of
hospitalization at 12 months, which was not
found. We believe that the differences at the
intermediate time points are robust, as
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Table 2. Main Study Outcomes

Characteristic

Confirmed COPD-related hospitalization
1 mo AD
3 mo AD
6 mo AD
9 mo AD
12 mo AD
All-cause hospitalization
1 mo AD
3 mo AD
6 mo AD
9 mo AD
12 mo AD

Control (%) (n = 107)

9.4 1.9
20.4 9.4
27.7 15.4
32.7 20.6
36.0 28.4
11.3 4.6
255 13.9
37.7 25.9
44.3 35.2
50.0 40.7

Intervention (%) (n = 108)

ARR (%) NNT P Value
75 13 0.0174
11.0 9 0.0280
11.6 8 0.0315
11.4 0.0514
5.2 0.2496
6.7 0.213
11.6 9 0.039
11.8 8 0.036
9.1 0.174
9.3 0.172

Definition of abbreviations: AD = after hospital discharge; ARR = absolute risk reduction; COPD = chronic obstructive pulmonary disease; NNT = number

needed to treat.

supported by the bootstrapped logistic
models adjusted to the most meaningful
factors that can predict a hospitalization.
Also, the absolute risk reduction showed
consistency over time (roughly 10%
reduction of hospitalizations).

The only other randomized study done
in the United States to test an intervention to
decrease 1- and 3-month rehospitalizations
proposed the same sample size (32),
suggesting that our study may not have been
underpowered for the intermediate outcomes.
Our results represent the first available
randomized evidence of a feasible and
possibly effective intervention designed to
reduce short-term readmissions of patients
with COPD that could be translated to care,
representing a true health care delivery
innovation that can palliate the current
“translational shortfall—that is, the delay in
getting promising innovations in care delivery
to the populations they can help” (47).

We tested a comprehensive health
coaching intervention that included multiple
components; we cannot know the exact
contributory effect of each component. We

did prescribe a simple exercise program that
did not improve daily physical activity but
could have had a rehabilitation-like effect. It is
known that attending PR visits after discharge
from a COPD hospitalization is a desirable but
not widely feasible intervention for most
communities, as published data indicate that
only 10% of post-hospital discharge patients
complete PR (37). However, there is
conflicting evidence on the effect of
posthospitalization PR (48, 49). There was
higher attendance at PR visits in the
intervention and control groups than in
published standards (37), indicating that
greater attention to patients, like in a clinical
trial, may increase attendance. However, only
individuals in the intervention group showed
decreased hospitalization, suggesting that
mindful attention (not any attention) such as
that received in health coaching may matter
because health coaching may motivate people
to engage in behaviors (e.g., attending PR
visits) that translate into improvement of
“hard” outcomes (e.g., hospitalizations).

The use of antibiotics and prednisone
in the intervention group was similar to

that in the control group when the
intervention showed effectiveness in
decreasing rehospitalizations, downplaying the
role of the written action plan for the use of
antibiotics and steroids in explaining the
differences in rehospitalization at 1, 3, and 6
months. In addition, there is clear evidence that
the mere prescription of a written action plan
for exacerbations is not sufficient to produce
a difference in hospitalization in COPD (41).

On the basis of these latter points, we
speculate that the health coaching component
may be the most plausible factor associated
with the differences found between groups in
terms of hospitalizations, perhaps by the
promotion of better patient activation and
self-management abilities, which may
improve coping and lead to less intensive
medical care in the context of severe COPD
and often the frailty phenotype (29).

Strengths

This study is seminal to informing
knowledge about interventions that decrease
short-term rehospitalizations among patients
with COPD (18). We found only one other

Table 3. Logistic Models for Chronic Obstructive Pulmonary Disease Hospitalization at Each Time Point

Odds Ratio for COPD Hospitalization in
Intervention Arm Compared with

P Value for a Difference Between

Time Point Control Arm 95% Confidence Interval the Intervention and Control Arms
1 mo 0.092 0.011-0.769 0.0276
3 mo 0.371 0.150-0.916 0.0315
6 mo 0.430 0.196-0.940 0.0344
12 mo 0.600 0.300-1.203 0.1502

Definition of abbreviation: COPD = chronic obstructive pulmonary disease.
Models were adjusted for age, lung function (FEV;), level of breathlessness (modified Medical Research Council dyspnea scale), and the number of

hospitalizations in the year before baseline.
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Table 4. Secondary Outcomes

Characteristic

CRQ emotional function
Month 6 change from baseline, mean (SD)

Month 12 change from baseline, mean (SD)

Improved more than MCID at 6 mo, %

Improved more than MCID at 12 mo, %
CRQ physical function

Month 6 change from baseline, mean (SD)

Month 12 change from baseline, mean (SD)

Improved more than MCID at 6 mo, %
Improved more than MCID at 12 mo, %
Physical activity level change at Month 6
Physical activity level change at Month 12
Died in first 12 mo, n (%)

Patient-reported prednisone/antibiotic use, n (%)

Baseline to Month 3
Month 3 to Month 6
Month 6 to Month 9
Month 9 to Month 12
Any use in first 12 mo

Control Intervention NNT P Value
0.10 (1.0) 0.50 (1.0) 0.004
0.15 (0.9) 0.43 (1.0) 0.058

141 29.9 6 0.018

14.3 28.8 6 0.036
—0.01 (1.0) 0.33 (0.9) 0.036
-0.04 (1.0) 0.27 (1.0) 0.016
12.8 6.0 7 0.038

11.4 9.2 0.199

0.01 0.01 NS

0.01 -0.10 NS

12 (11.3%) 10 (9.3%) 0.620

40 (46.5%) 51 (56.7%) 0.178

37 (44.0%) 46 (51.1%) 0.351

35 (43.2%) 49 (57.6%) 0.063

34 (43.0%) 54 (65.9%) 0.004

64 (68.8%) 83 (87.4%) 0.002

Definition of abbreviations: CRQ = Chronic Respiratory Disease Questionnaire; MCID = minimal clinically important difference, NNT = number needed to

treat, NS = nonsignificant.

published study in the United States and/or
Canada in which researchers examined
rehospitalization for patients with COPD
recruited while in the hospital, rather than
stable patients (19, 50). We were able to recruit
a patient population that is very inactive
(physical activity level, <1.4) (28, 51) and most
of the time reluctant to participate in research
(29). Accruing participants for a study of this
population is difficult: the National Institutes
of Health COPD Clinical Research Network, a
multicenter group of large and highly
reputable centers, failed to accrue a sufficient
number of participants in a study aimed at
decreasing exacerbations that targeted the
same population we did in this study (patients
hospitalized with a COPD exacerbation) (52).
We had minimal missing data, and 85% of the
individuals in the intervention group received
the intervention as intended.

Above all, we tested an intervention
aimed primarily at promoting patient
activation and mindful communication, two
critical and perhaps underrated aspects of
care that we firmly believe are at the heart of

practicing the art of medicine (53). In
concert with the MI spirit, we heavily
emphasized aspects such as compassion

(a true will to decrease suffering in the
patient), empathy (an active effort to
understand others’ internal perspectives
and see the world through their eyes), deep
listening, autonomy for self-care (honoring
and respecting each person’s autonomy
and irrevocable right to and capacity for
self-direction), and the role of the health
coach to facilitate activation of the
person’s own motivation and resources for
change (24).

Future Directions

The importance of the publication and
dissemination of this work is to increase
awareness of the possible effectiveness of
this intervention to generate validating
studies. Given that the intervention is
simple, safe, of low cost, and feasible, further
studies with randomized or hybrid designs
that combine elements of clinical
effectiveness and implementation research

are needed to confirm, implement, and
disseminate our results (54, 55).

Conclusions

This study may represent the first available
randomized evidence of a feasible and
possibly effective intervention to reduce
short-term readmissions for patients with
COPD that could be translated to care,
representing a true health care delivery
innovation.
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