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Abstract
Background—Treatment of COPD requires multiple pharmacological and non-pharmacological
intervention strategies. One target is physical inactivity because it leads to disability and
contributes to poor physical and mental health. Unfortunately, less than one percent of eligible
patients have access to gold-standard pulmonary rehabilitation.

Methods—A single-site parallel group randomized trial was designed to determine if a self-
management lifestyle physical activity intervention would improve physical functioning and
dyspnea. During the first six weeks after enrollment patients receive COPD self-management
education delivered by a health coach using a workbook and weekly telephone calls. Patients are
then randomized to usual care or the physical activity intervention. The 20 week physical activity
intervention is delivered by the health coach using a workbook supported by alternating one-on-
one telephone counseling and computer assisted telephone calls. Theoretical foundations include
social cognitive theory and the transtheoretical model.

Results—Primary outcomes include change in Chronic Respiratory Questionnaire (CRQ)
dyspnea domain and 6-minute walk distance measured at 6-, 12-, and 18-months after
randomization. Secondary outcomes include other CRQ domains (fatigue, emotion, and mastery),
SF-12, and health care utilization. Other measures include process outcomes and clinical
characteristics.

Conclusions—This theory driven self-management lifestyle physical activity intervention is
designed to reach patients unable to complete center-based pulmonary rehabilitation. Results will
advance knowledge and methods for dissemination of a potentially cost-effective program for
patients with COPD.
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1. Introduction and Rationale
1.1. Burden of COPD

Chronic obstructive pulmonary disease (COPD) is a leading cause of morbidity, mortality,
and economic burden worldwide [1]. The absolute number of years lost to disability
attributed to COPD is higher than the years of life lost due to premature death [2]. The
Institute of Medicine identified emphysema (i.e., COPD) among 15 “priority” conditions
needing multiple intervention strategies to improve outcomes [3].

1.2. Gaps in evidence-based management
Because there is no cure, the goal of treating COPD is to improve or maintain patient
quality-of-life and functional status. However, there remain large gaps in providing optimal
care [4,5] despite improvements in pharmacological and non-pharmacological treatments
[1]. These gaps appear to be the result of a complex array of factors at the community,
health system, physician, and patient level of care [6]. Of these factors patients’ beliefs,
health literacy, coping skills, motivation, co-morbid conditions (e.g., depression), and access
to care affect level of engagement in health-related behaviors, which in-turn affect
outcomes. Therefore, a critical link for closing the gap and improving outcomes is to
enhance self-management support for patients defined as “the systematic provision of
education and supportive interventions by health care staff to increase patients’ skills and
confidence in managing their health problems, including regular assessment of progress and
problems, goal setting, and problem-solving support” [7].

The evidence supporting self-management interventions has been examined in several recent
reviews as part of stand-alone programs [8] and multi-component interventions [9,10].
Overall, there appears to be potential benefit. However, variation between the studies in
content, methods of intervention, and outcomes prevent specific recommendations [8].

1.3 Rationale for targeting physical inactivity
A specific target for intervention through self-management support is physical inactivity,
which is associated with disability due physical de-conditioning [11,12] and poor outcomes
including systemic inflammation [13], lower quality of life [14], hospitalizations [15,16],
and mortality [16,17]. Moreover, exercise rehabilitation among patients with COPD has
been associated with improvements in dyspnea, physical and psychological functioning,
quality of life, and marital adjustment [18,19]. However, few patients have access to
pulmonary rehabilitation and less than one percent complete these programs [20].

1.4 COPD self-management activation research trial (COPD-SMART)
COPD-SMART was designed to examine the effectiveness of a home-based self-
management intervention. The goal of the intervention is to improve patient functioning by
enhancing COPD self-management and increase lifestyle physical activity among an
underserved COPD population. Specific hypotheses include: 1) Patients with COPD who
receive physical activity self-management (PASM) will have significant improvements in
health status (Chronic Respiratory Questionnaire [CRQ]-dyspnea domain) and functional
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performance (6 minute walk distance) compared to usual care (UC). 2) The PASM program
will be more cost-effective compared to UC.

2. Methods
2.1. Overview

This is a single-site randomized-controlled trial with parallel-group design comparing
COPD self-management education plus UC to a self-management plus PASM intervention
(Figure). During the first six weeks after enrollment there is a run-in period when all patients
are provided with COPD self-management education delivered by a trained health coach.
Patients are then randomized to UC or PASM delivered over 20 weeks. Follow-up data are
collected at 6, 12, and 18 months after randomization. The study was approved by the
UTHSCT Institutional Review Board, and written informed consent was obtained prior to
enrollment and data collection.

2.2. Recruitment setting, eligibility, and enrollment
Patients are recruited from clinics of the University of Texas Health Science Center-Tyler
(UTHSCT), which is one of five health systems in an eight county region in east Texas. The
predominantly rural region has an area of about 6,139 square miles with a total population of
634,192 in 2009.

Patients ≥ 45 years of age with physician-diagnosed COPD are recruited from a registry
(n=5582), which is comprised of an administrative data base and provider referrals. The
administrative database includes all patients seen at the clinics of UTHSCT with a coded
COPD diagnosis (ICD-9 491, 492, 496) (Figure). The goal is to randomly recruit a sample
broadly representative of patients with COPD eligible for center-based pulmonary
rehabilitation. Spirometry results and other exclusion criteria (Table 1) are reviewed in the
medical record to determine initial eligibility. Potentially eligible patients are mailed a letter
of invitation and contacted by telephone to schedule an enrollment visit. Final determination
of eligibility is made at the enrollment visit. The registry will be continually sampled until
the enrollment target is achieved (Figure).

2.3. Randomization
A list of randomized unique patient identification numbers with group assignment was
completed before patient enrollment by the data coordinating center (DCC) at the University
of Alabama using a permuted block design. Blocked randomization ensures that an equal
number of subjects are randomized to each study arm within each block, while randomly
permuting blocks minimizes investigator bias by randomly determining the size of each
block. Patients were sequentially assigned unique patient identification numbers at the time
of enrollment but group assignment is provided only to the study coordinator (RR) and
concealed from other study personnel and patients until after completion of the six-week
COPD self-management component of the intervention described below.

2.4. Data collection
Data collection is conducted at UTHSCT during the enrollment visit and at 6, 12, and 18
months after randomization as well as monthly using automated telephone calls (Table 2).
Monthly baseline data collection is comprised of self-reported questionnaire items and
physical measurements. The six month assessment is conducted to measure the short-term
effects of the PASM intervention, and the 12- and 18-months assessments are intended to
measure the intermediate and longer term maintenance of the intervention. In addition,
automated telephone calls collect self-reported health care utilization (see section 2.5.5).
While data collection instruments are self-report, trained interviewers review items for
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completeness and are available to answer questions. Trained respiratory therapists perform
spirometry and 6-minute walk tests using standardized protocols. The interviewers and
respiratory therapists are blinded to intervention group assignment. After completion of each
data collection visit at 6, 12, and 18 months patients are paid $25, $50, and $75,
respectively. A more detailed description of the study measures is provided in section 2.6.

2.5. Interventions
After baseline data collection all patients are interviewed by the health coach using a semi-
structured self-management needs assessment. In addition, patients are given an overview of
the program, their first assignment is reviewed, and a follow-up telephone call is scheduled.

2.5.1. Self-management needs assessment—The purpose of the needs assessment is
to build rapport, foster study buy-in, and obtain personal information, which will be used to
assist the health coach tailor telephone counseling. The needs assessment is comprised of ten
open-ended questions and four sets of structured questions. Open-ended questions are used
to determine each patient’s general COPD and physical activity self-management needs.
COPD related topics include concerns and fears, learning needs, previous experiences,
social support, goals, and barriers to self-management. Physical activity related topics
include identification of enjoyable physical activities, perceived barriers to physical activity,
and social support for physical activity.

2.5.2. COPD self-management education (Weeks 1-6)—To enhance enrollment and
retention all patients receive COPD self-management education comprised of a COPD self-
management manual and a weekly telephone call from the health coach delivered over
approximately six weeks. During calls the health coach reviews readings, answers questions,
and reinforces learning. Topics covered in the manual include: 1) understanding COPD and
its impact; 2) communicating with physicians; 3) understanding medications; 4) non-
pharmacologic strategies for controlling symptoms; 5) exacerbation action plans; 6)
enhancing physical activity; 7) healthy eating; 8) smoking cessation; and 9) mood
management. The manual was adapted from Living Well with COPD [21], which has been a
component of efficacious interventions [22]. After the sixth week of self-management
education patients are randomized to UC or the PASM intervention.

2.5.3. Usual care (UC)—Patients randomized to usual care are directed to continue
regular follow-up with their physician and to call the health coach using a toll-free number if
they have any questions. Study-related contact occurs through monthly automated telephone
calls, which collect health care utilization data (see section 2.2.5), and follow-up visits for
data collection at 6, 12, and 18 months (see section 2.6).

2.5.4. Physical activity self-management (weeks 7-36)—The PASM intervention is
a lifestyle physical activity program designed to increase daily physical activity among
patients with COPD. The intervention was adapted from the Active Living Everyday
(ALED) program [23,24]. Theoretical foundations for the intervention include social
cognitive theory [25] and the transtheoretical model [26]. Social cognitive theory is a
comprehensive model positing that the initiation and maintenance of health behaviors such
as physical activity are determined by a complex interaction of intrapersonal (e.g., self-
efficacy), social (e.g., reinforcement), and physical environment (e.g., community access)
factors. The transtheoretical model often referred to as the stages of change also incorporates
multiple theories including decisional balance theory, social learning theory, and the theory
of planned behavior. The transtheoretical model describes the steps individuals progress
through when initiating and maintaining a health behavior and proposes that individuals
differ in their readiness to change. Each stage is marked by the different cognitive and
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behavioral processes individuals use in the context of changing behavior. The stages include
precontemplation, contemplation, preparation, action, and maintenance. Each workbook
chapter is designed to teach a specific cognitive or behavioral skill (e.g., goal setting,
problem solving, identifying pros of change, social support, cognitive restructuring), which
in theory increases the likelihood of behavior change. In addition, the health coach assesses
stage of change and tailors the call accordingly. The program is delivered using a structured
workbook supported by one-on-one telephone counseling every other week by the health
coach with computer assisted telephone calls on alternating weeks. Coach and computer
assisted calls follow standardized scripts developed for this intervention.

The core behavioral intervention is delivered in workbook format, which includes 25
chapters. These chapters were adapted from the ALED workbook and integrate anecdotes
and real-life examples from patients with COPD. Chapters 1-20, the activation phase are
completed weekly (weeks 7-26) and intended to engage patients in accumulating moderate
intensity physical activity over the course of the day. The maintenance phase, chapters 21-25
(weeks 27- 66), are completed every other month and focus on the maintenance of regular
physical activity.

Activation phase (weeks 7-26): The main purpose of the activation phase is to help patients
change their beliefs and attitudes towards physical activity as well as introduce them to key
behavioral and cognitive strategies known to help individuals initiate and maintain physical
activity. Patients are mailed the PASM workbook after completion of the COPD self-
management education intervention component. The PASM intervention includes weekly
workbook activities and every-other-week telephone calls from the health coach. The health
coach follows standardized scripts, which target understanding of key concepts, self-
efficacy, problem solving, goal setting, adherence, and identification of barriers. Patient
safety with participation in physical activity is addressed during the first week. In addition,
the health coach uses information obtained during the needs assessment to tailor subsequent
calls and help assess patient’s readiness to change. Examples of tailoring include identifying
enjoyable physical activities (e.g., gardening, dancing) and barriers (e.g., unsafe walking
conditions), and then encouraging more enjoyable activities and exploring options to
overcome barriers. On alternating weeks automated telephone calls reinforce the week’s
topic and collect data (e.g., stage of change, health care utilization). The health coach is
available using a toll-free “help-line” for questions during standard working hours and
patients are able to leave messages after hours.

The ultimate goal of the PASM arm of the intervention is to have patients accumulate at
least 30 minutes of moderate intensity physical activity per day defined as a dyspnea level of
4-5 on the Borg scale and taking 1-2 minutes to recover. Patients unable to meet
recommendations are instructed to strive for multiple intervals of moderate intensity
physical activity and are repeatedly reminded that “some activity is better than none and
more is better than some”.

Maintenance phase (weeks 27-66): During this 10-month period calls initiated by the
health coach end. These calls are replaced with five reading assignments and once monthly
automated telephone messages. The goals during this phase are to review and reinforce
major principles of the activation phase with a focus on maintenance of regular lifestyle
physical activity by prompting, setting new goals, problem solving, and encouraging further
development of self-efficacy. Patients are able to initiate calls to ask questions from their
health coach as needed using the toll-free number.

Health coach training and monitoring intervention fidelity: The fidelity of the
intervention is optimized through training and monitoring of the health coach (JP). The
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health coach has an undergraduate degree in psychology and received standardized training
for this project that included education about COPD self-management and certification in
the principles used in the Active Living Everyday program [27]. ALED training was
included to ensure understanding of the basic principles of lifestyle physical activity and the
theoretical underpinnings of the PASM behavioral intervention. The health coach was
trained by the principal investigator (DBC) in COPD self-management and the health
psychologist (JA) in practical skills of rapport building, active listening, and problem
solving. Total time for training was approximately 100 hours and included on-line training,
reading assignments, discussions, and role-playing of intervention delivery.

Quality of the health coach intervention calls are monitored by in-person observations and
audio-taping phone calls. All baseline sessions and a 10% random sample of telephone
counseling sessions were audio-taped and evaluated by the health psychologist (JA). A
standardized rating scale is used to assess health coach performance and adherence to study
protocol. Feedback is provided to the health coach monthly.

2.5.5. Computer assisted telephone system (CAT)—The CAT system is used to
deliver components of the intervention and for data collection. This system used in this
study is commercially available (TeleMinder™, Los Altos, CA) and used in health care
settings for patient reminders and surveys [28]. The CAT system provides automated
messages from the health coach beginning during the third week of the activation phase of
the intervention. The goals of these automated calls are to provide ongoing contact with
patients while decreasing the call burden on the health coach. Data collection using the CAT
system was limited to monthly self-report of health care utilization for all patients (see
section 2.4.2.).

2.5.6. Safety monitoring—Several methods are used to identify adverse events. All
patients have access to study personnel at UTHSCT to report adverse events 24/7 using a
toll-free number. In addition, regular monitoring of patients is conducted through monthly
health care utilization calls using the CAT system and review of hospitalization records at
UTHSCT. These data are reviewed by the principal investigator (DBC) to determine
whether an adverse event was study related. Serious adverse events are defined as any
hospitalization or death. All adverse events are reported to the local IRB and a local Data
Safety and Monitoring Board.

2.6. Study measures
The study measures are comprised of primary and secondary health-related outcomes,
process outcomes, and patient clinical characteristics. An overview of the measures and
schedule for data collection is summarized in Table 2.

2.6.1. Primary outcome measures—The two primary outcome measures include the
dyspnea domain of the self-administered Chronic Respiratory Questionnaire (CRQ-SA) [29]
and the 6-minute walk distance [30].

CRQ-SA: This is a disease-specific instrument with 20 items and four domains (dyspnea,
fatigue, emotional function, and mastery). For each domain patients rank their responses on
a 7- point scale (1=maximum impairment, 7=no impairment). The CRQ has demonstrated
reliability and validity [31]. Intra-class correlation coefficients for test-retest reliability have
consistently ranged from 0.73 to 0.95, and internal reliability (Cronbach’s α) has ranged
from 0.81 to 0.90. The CRQ is responsive to change among patients with COPD, and the
minimal clinically significant difference for each CRQ domain is 0.5 [29,32].
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6-minute walk: This is performed by trained respiratory therapists according to the ATS
standardized protocol [30]. The test is self-paced with patients choosing their own intensity
of walking, and they are allowed to stop and rest during the test. Total distance walked in 6-
minutes is the outcome. Average differences between baseline and follow-up walk distance
are used to determine treatment effect. Compared to the CRQ, the minimal clinically
significant difference for the 6-minute walk is not as well established and is discussed in
more detail in section 2.7.2. The approach for categorizing patients as “responders” and
“non-responders” requires using the coefficient of repeatability [33]. The minimal clinically
significant difference will be calculated using the coefficient of repeatability for individual
patients with a wider confidence interval (e.g. 90%). The coefficient of repeatability is
defined as twice the standard deviation of the difference between baseline and subsequent 6-
minute walk distances.

2.6.2. Secondary outcome measures
CRQ-SA: In addition to the CRQ-dyspnea domain other CRQ domains including fatigue,
emotion, and mastery will be used as secondary outcome measures [29].

SF-12: This is a generic health-related quality of life instrument comprised of twelve
questions, which provide physical and mental health composite scores (PCS and MCS).
Scores for the PCS and MCS range from 0 to 100 where lower scores suggest poorer quality
of life [34]. Normalized scores are calculated with an average of 50 where scores above 50
suggests health-related quality of life higher than the general population. The minimal
clinically significant difference in PCS and MCS is 3 and 3.5, respectively [35].

Health-care utilization: Self-reported health-care utilization for the 6 months prior to the
follow-up interviews is determined separately for physician office visits, emergency
department visits, and hospitalizations for lung disease and other conditions [36]. The health
care utilization data along with the SF-12 will be used to derive quality adjusted life years
(QALY) for cost-utility analysis [37] described in greater detail in section 2.8.

2.6.3. Process outcomes—In addition to health-related outcomes described above four
process measures will include self-efficacy, patient activation, self-reported physical
activity, and readiness to change physical activity (Table 2). These are intermediate
variables that may be affected by the intervention and influence the primary and secondary
outcomes.

COPD self-efficacy scale: This is assessed using a 34-item questionnaire specifically
developed for patients with COPD [38]. This scale measures confidence in managing or
avoiding breathing difficulty across five domains: 1) negative affect (e.g., when feeling
down or depressed); 2) intense emotional arousal (e.g., when becoming angry); 3) physical
exertion (e.g., when going up stairs too fast); 4) weather/ environment (e.g., with humidity);
and 5) behavioral (e.g. when overeating). The average number of responses pertaining to
each domain is calculated where higher scores indicate lower confidence in ability to cope
and manage dyspnea.

Patient activation: This is categorized based on patient confidence in self-management
(“How confident are you that you can identify when it is necessary for you to get medical
care?”) and motivation to participate in their care (“How often do you take a list of all your
prescribed medicines to your doctor visit?) [39]. From these questions four categories of
activation [39] include: 1) Active-very confident and usually/always take medicines to visit;
2) Passive-less than very confident and never/sometimes take medicines to visit; 3) High
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effort-not very confident and usually/always take medicines to visit; 4) Complacent-very
confident and never/sometimes take medicines to visit.

Rapid Assessment of Physical Activity: This questionnaire measures readiness to meet
CDC physical activity goals of accumulating at least 30 minutes of moderate-intensity
physical activity five or more days per week [40]. The 9-item questionnaire asks
respondents to rate the amount of physical activity, strength training, and stretching
activities performed weekly and has been validated among adults 50 years of age and older.
Scores are calculated based on the highest degree of physical activity with an affirmative
response, and activity level is categorized as sedentary, underactive, regular underactive
(light activities), regular underactive, and regular active [40].

Readiness to change physical activity level: This is assessed according to the
transtheoretical model [41–44] using an algorithm used in previous interventions [23,24,45].
For example, “Are you accumulating at least 30 minutes of moderate-intensity physical
activity more than 4 days a week?” Affirmative responders are then asked about how long
they have been this physically active, and negative responders are queried about their level
of activity and whether or not they intend to increase their activity level. Based on these
questions, responders are categorized into one of the following stages of change: pre-
contemplation, contemplation, preparation, action, and maintenance [41–44].

2.6.4. Patient clinical characteristics—In addition to standardized questions on
demographics and lifestyle factors (e.g., smoking) other measures to characterize patients
include co-morbid illnesses, medications, and physical measurements (Table 2).

Co-morbidities: The Charlson index [46], alcohol abuse screening questionnaire [47], and
Geriatric Depression Scale (GDS) [48] are used to assess co-morbid conditions. The
Charlson index is based on patient self-reports and assesses 22 different conditions [46].
Scores are assigned to each condition and totaled. Depressive symptoms are assessed using
the GDS-short form, a 15-item self-report instrument [48]. A score of 6 or greater suggests
clinically significant depression.

Medications: Current medications including prescribed and over-the-counter are
determined from patient self-report and medication lists obtained from an electronic
prescribing system. Medication use and concordance with management guidelines is defined
according to severity of spirometric impairment [49]. Guideline concordance for an FEV1
60%-80% is defined as use of any short-acting inhaled bronchodilators (i.e., anticholinergic,
B-agonist, combination, or nebulizer). In addition to use of short-acting bronchodilators
concordance for an FEV1 <60% also required use of a long-acting bronchodilator (i.e., anti-
cholinergic, B-agonist, or B-agonist/corticosteroid) or inhaled corticosteroid.

Physical measurements: In addition to questionnaires several physical measurements are
conducted at baseline including body mass index (BMI=weight [kg]/height [m2]), blood
pressure, electrocardiogram, post-bronchodilator spirometry, and oximetry. Spirometry is
performed by trained respiratory therapists according to ATS standards [50]. Disease
severity is categorized using FEV1 percent predicted as described by the Global Initiative
for Chronic Obstructive Lung Disease (GOLD) classification [1]. The BODE index ([B]
body-mass index (weight [kg]/height [meters2]), [O] degree of airflow obstruction (i.e.,
spirometry), [D] dyspnea level (i.e., Medical Research Council dyspnea questionnaire), and
[E] exercise capacity (i.e., 6- minute walk), provides a measure of severity and prognosis in
patients with COPD and is a better predictor of mortality than spirometry alone [51].
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2.7. Statistical methods
2.7.1. Statistical methods to compare groups—Baseline comparisons will be made
using independent sample t-test for continuous outcomes and Fisher’s exact test for
categorical outcomes. An intention-to-treat approach will be used for all analyses. In order
to examine improvements in CRQ-dyspnea and 6 -minute walk, changes over time will be
analyzed with mixed model analysis of variance (ANOVA) models to compare mean
differences between the PASM and UC groups. The models will include the following
terms: treatment group, gender, time point, and treatment group by time point interaction.
The statistical significance of the treatment group time point interaction will help guide
planned contrasts to be performed in order to examine differences in the mean dyspnea
domain score between the groups by each time point. Since our interests are both CRQ-
dyspnea and 6 -minute walk, a multivariate mixed model approach will be used to determine
which factors affect both outcomes together and each one separately. Similar analyses will
be performed to examine the secondary outcomes including other domains of the CRQ,
SF-12, and frequency of healthcare utilization. The level of statistical significance for the
incremental differences between the groups will be two-tailed (p <0.05). Bonferroni
adjustments will be made for analyses involving multiple comparisons.

2.7.2. Sample size estimates—The minimal clinically significant differences for the
primary outcome measures, CRQ-dyspnea and 6-minute walk distance, were used to
estimate sample size for the trial. The sample size determination was also based on an
estimated overall attrition of approximately 20% over the 18 month duration of the study.

CRQ: The minimal clinically significant difference for each CRQ domain is 0.5 [29,32].
With the assumptions of a mean value of 3.3 and standard deviation of 1.1 a total of 129
subjects in each group is estimated to achieve power of 95% at a significance level of 0.05.
This combined with estimated 20% overall attrition results in a total sample size of 320
targeted for enrollment.

6 minute walk distance: At the time this study was originally designed in 2009, the
available evidence suggested that a 54m (SD 60m) increase in walking distance was the
minimal clinically significant difference [30]. Based on this assumption 34 subjects in each
group provide 95% power at a significance level of 0.05. Since the start of patient
enrollment in 2010, a number of studies have been published that suggest the minimal
clinically significant difference is lower ranging from 25m [52] to 35m [53].

2.7.3. Interim analyses, stopping rules—Interim analyses of study outcomes and for
data safety monitoring are conducted using stringent p-values in order to evaluate each
group’s risks and benefits. Evaluation of the risks and benefits requires examination of rates
of adverse outcomes and main measures of benefit comparing the intervention and control
groups. For assessment of risk, the rates of all and serious adverse events is calculated and
compared between the two groups using p<0.001 as the level of statistical significance
according to the Peto approach [54] for defining interim stopping levels. Interim analysis of
benefit compares results for the CRQ and 6-minute walk for the two groups using the same
level of significance.

2.7.4. Data management—A number of quality control procedures are used to minimize
errors associated with data collection and entry. Standardized data collection instruments are
used and trained interviewers review all instruments for missing items before submitting for
data entry. An electronic data entry system developed by the DCC is used that includes logic
checks to prevent entry of invalid data combined with independent double data entry and a
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reconciliation process. Initial data entry is conducted at UTHSCT and secondary entry is
conducted at the DCC.

2.8. Cost-utility analysis
If outcomes among the PASM intervention group are significantly better compared to UC a
cost-utility analysis will be conducted using SF-12 to calculate quality-adjusted life years
(QALY). The societal perspective will be used and all significant costs considered including
costs associated with delivering the intervention and health care utilization. The cost-utility
of the PASM program will be described by the cost per QALY.

2.9. Study management
The study is comprised of three major components including: 1) patient recruitment,
enrollment, data collection, and intervention; 2) computer-assisted telephone system; and 3)
data management and analyses. These components are managed by three organizations
including the UTHSCT, University of Texas at Tyler, and University of Alabama,
respectively. Oversight and coordination of all activities is provided by the principal
investigator (DBC) and project coordinator (RR).

3. Discussion
3.1 Need for interventions to address gaps in COPD management

Chronic obstructive pulmonary disease is progressively disabling and incurable. To lessen
the burden of the disease multiple simultaneous interventions are necessary [1]. Optimal
treatment focuses on pharmacologic and non-pharmacologic interventions, which include
medication management, patient education, action plans for exacerbations, and pulmonary
rehabilitation. An essential component of pulmonary rehabilitation is exercise. Treatment
becomes complex and requires patient self-management. Unfortunately little attention is
given to the development of patients’ skills and confidence in self-management. Lack of
attention to self-management is a result, in part, from limited research evidence and
methodological limitations including lack of theory-based methods, inconsistent delivery
methods, and variation in content [8,55]. Moreover, patients have limited access to
comprehensive care including exercise-based pulmonary rehabilitation. This trial was
designed to enable widespread dissemination of a self-management physical activity
intervention and to provide access to key components of pulmonary rehabilitation to
underserved patients with COPD.

3.2 Innovative behavioral intervention to enhance self-management and physical activity
COPD self-management interventions have been examined as stand-alone programs [8] and
as components of pulmonary rehabilitation programs [11]. Effing and co-workers [8] found
reductions in hospitalizations (odd ratio 0.64 [95% confidence interval 0.47-0.89]) and
improvements in quality of life compared to usual care in a recent meta-analysis of COPD
self-management trials. However, there were no differences in exacerbations or emergency
room visits, and change in quality of life was not clinically significant. A few studies of self-
management have included therapist directed home exercise protocols [22], but none have
examined behavioral interventions designed to enhance sustained regular lifestyle physical
activity among patients with COPD. Of importance is the distinction between exercise and
lifestyle physical activity [56]. Exercise is planned repetitive body movement with the intent
of improving fitness (e.g., walking on a treadmill). Lifestyle physical activity is any body
movement requiring large muscle contractions (e.g., taking the stairs, gardening, parking
further away). “Lifestyle” programs, as we define it, encourage the accumulation of
moderate-intensity physical activity by changing beliefs and attitudes towards physical

Ashmore et al. Page 10

Contemp Clin Trials. Author manuscript; available in PMC 2014 July 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



activity as well as teaching cognitive and behavioral skills associated with increased activity
versus prescribing an exercise plan. While exercise education is a necessary component it is
insufficient in changing physical activity behavior.

Social cognitive theory and the transtheoretical model provided theoretical foundations of
the behavioral intervention. Standardized materials along with standardized training and
monitoring of the health coach are used to ensure internal validity. Patients are provided an
intervention manual, scripted telephone counseling from a health coach, and automated
telephone calls. This correspondence approach was modeled after other trials and intended
to facilitate learning and behavioral activation [57–60].

The initiation and maintenance of moderate intensity physical activity is the target of the
intervention because of the adverse consequences associated with physical inactivity among
patients with COPD [13–17] and the benefits to physical and mental health from exercise
rehabilitation [11]. Rather than prescribing and monitoring an exercise routine the
intervention was designed to teach patients skills and techniques known to increase the
likelihood of physical activity. The goals on type, intensity, frequency, and duration of
physical activity were derived from pulmonary rehabilitation research [11], which suggests
that benefits of exercise may be achieved from regular aerobic activity in short intervals at
moderate intensity with monitoring over at least 8-12 weeks.

3.3 Assessment of clinically relevant outcomes
Effectiveness of the intervention will be assessed with clinically relevant primary outcome
measures used in previous studies of pulmonary rehabilitation [18]. Dyspnea (CRQ-D) and
functional capacity (6-minute walk distance) were targeted for several reasons including: 1)
COPD is associated with low levels of physical activity, which leads to de-conditioning and
worsening dyspnea associated with airflow obstruction, 2) physical inactivity among
patients with COPD is associated with poorer physical and mental health outcomes, and 3)
exercise training is probably the critical component that contributes to benefits and
preserving the ability to walk 400m. Walking 400m is a proxy for community ambulation
and is key to maintaining quality of life and independence [61]. Secondary outcomes and
process measures are obtained to tailor counseling, advance understanding of the
mechanisms of change (e.g., self-efficacy, readiness to change), and potentially guide
development of future interventions.

3.4 Potential limitations and methodological considerations
Several factors that may affect external and internal validity will need to be considered.
First, the trial is being conducted at one institution, which may threaten external validity.
However, the study site is not a referral center for patients with COPD. Recruitment is from
primary and secondary care, and enrollment criteria designed to provide a representative
sample of the COPD population. Second, because both groups receive six weeks of COPD
self-management education before randomization, the control group may not represent usual
care. However, in the design of the study this education period was an attempt to enhance
patient enrollment and to establish similar baseline characteristics between groups (e.g.,
knowledge, medical management, commitment to study), with the recognition that education
alone is unlikely to be effective in changing behavior and outcomes [36]. Third, assessment
of non-adherence to the intervention is limited to detection by the health coach during her
calls, but becomes an integral part of coaching to promote behavior change. Fourth,
measurement of physical activity is limited to self-report instead of objective measures due
to feasibility concerns. The RAPA has been validated among elderly persons [40] and will
serve as a proxy.
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3.5 Conclusions and implications
In conclusion, the PASM intervention in this trial targets physical inactivity, which is a
modifiable risk factor associated with morbidity and mortality among patients with COPD.
Results from this trial have the potential to advance knowledge and methods that will
contribute to the dissemination of a cost-effective program for patients with COPD unable to
attend comprehensive pulmonary rehabilitation. It may also provide a method to help those
who do participate in center-based rehabilitation maintain gains once rehabilitation is
completed.
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1. .
Proposed number and flow of patients with COPD in randomized trial comparing physical
activity self-management (PASM) to usual care (UC).
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Table 1

Inclusion and Exclusion Criteria for Patients Interviewed with COPD

Inclusion Exclusion

Age ≥ 45 years Participation in pulmonary rehabilitation
program within 12 months

Physician diagnosis of COPD Nursing home resident

FEV1/FVC* < 70% and FEV1 < 70% Uncontrolled hypertension, angina, heart failure

MMRC+ dyspnea score ≥ 2 Unstable EKG findings (e.g., uncontrolled
dysrhythmia, active ischemia)

Dementia, uncontrolled psychiatric illness

Life expectancy < 12 months

Resting oxygen saturation < 90% and inability
to obtain supplemental oxygen

6 minute walk < 110 m

Other safety concerns with participating in
physical activity

*
FEV1 = forced expiratory volume in one second, FVC = forced vital capacity,

+
MMRC dyspnea questionnaire = modified Medical Research Council [51]
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Table 2

Schedule of Measurements

Measurements Baseline 6-months 12-months 18-months

Primary Outcomes

 CRQ-dyspnea X X X X

 6-minute walk distance (m) X X X X

Secondary Outcomes

 CRQ-other X X X X

 SF-12 X X X X

 Health care utilization* X X X X

Process Outcomes

 MMRC X X X X

 Self-efficacy X X X X

 Activation X X X X

 RAPA X X X X

 Readiness to change physical activity X X X X

Clinical Characteristics

 Demographics X

 Smoking status X X X X

 Co-morbidity

  BMI X

  Charlson index X

  GDS X X X X

  CAGE X

 Medications X X X X

 Spirometry X

*
Also measured monthly using computer assisted telephone calls.

CRQ=Chronic Respiratory Questionnaire, BMI=body mass index, GDS=Geriatric Depression Scale, CAGE=alcohol screening questionnaire,
MMRC=modified Medical Research Council dyspnea questionnaire, RAPA=Rapid assessment of physical activity questionnaire.
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