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Abstract

Objective—To describe the recruitment methods, study participation rate, and baseline
characteristics of a representative sample of outpatients with COPD eligible for pulmonary
rehabilitation participating in a trial of a lifestyle behavioral intervention to increase physical
activity.

Setting and Design—A patient registry was developed for recruitment using an administrative
database from primary care and specialty clinics of an academic medical center in northeast Texas
for a parallel group randomized trial.

Results—The registry was comprised of 5,582 patients and over the course of the 30 month
recruitment period 325 patients were enrolled for an overall study participation rate of 35.1%.
After a 6-week COPD self-management education period provided to all enrolled patients, 305
patients were randomized into either Usual Care (UC; n=156) or the Physical Activity Self-
Management intervention (PASM; n=149). There were no clinically significant differences in
demographics, clinical characteristics, or health status indicators between the randomized groups.
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Conclusion—The results of this recruitment process demonstrate the successful use of a patient
registry for enrolling a representative sample of outpatients eligible for pulmonary rehabilitation
with COPD from primary and specialty care. Moreover, this approach to patient recruitment
provides a model for future studies utilizing administrative databases and electronic health

records.
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randomized clinical trial; recruitment; chronic obstructive pulmonary disease; physical activity;
self-management

Introduction

COPD is a leading cause of disability and mortality worldwide, largely as a result of
cigarette smoking and aging population [1,2]. While prevention through tobacco control has
the greatest potential to decrease the burden of COPD, there remains an ongoing need for
effective treatments. The goals of treatment are to manage symptoms and exacerbations,
improve functional performance, improve quality of life, and decrease emergency care,
hospitalizations, and mortality [3].

Over the past two decades an increasing number of efficacious options for achieving these
management goals have become available including pharmacological and
nonpharmacological interventions [3]. However, effectiveness of these interventions in
“real-world” clinical settings is often sub-optimal partly because of the limited external
validity associated with clinical trials [4-6]. A major limitation to effectiveness is hon-
adherence to treatment that may result from factors at multiple levels including policy,
community, delivery system, health care team, and patient [7]. To optimize adherence,
multi-pronged approaches of patient support are needed in the clinical setting to assist
patients in mastering a complex set of self-management behaviors [8,9].

Patient self-management includes adherence to medications, action plans for exacerbations,
and lifestyle changes such as smoking cessation and increased physical activity [9]. While
all of these behaviors affect patient outcomes, health behavior change is complex, which
makes simultaneous change attempts for multiple behaviors difficult [10]. Moreover,
sustained behavior change even for single behaviors often takes months and years of
intermittent relapse and may never be permanent [11]. Due to these challenges, studies of
self-management support interventions often focus on single behaviors such as exacerbation
action plans and smoking cessation. Despite compelling evidence for the adverse effects of
physical inactivity [12,13] and for the benefits of exercise rehabilitation programs [14,15]
there have only been a few small-scale investigations of behavioral interventions to increase
lifestyle physical activity among patients with COPD independent of pulmonary
rehabilitation [16-20].

To address the limited evidence on interventions to increase physical activity among patients
with COPD we designed and implemented the COPD Self-management Activation Research
Trial (SMART) [21]. The goals of this paper are to: 1) describe the methods of patient
recruitment, which were designed to optimize generalizability as recommended by the
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CONSORT (Consolidated Standards of Reporting Trials) statement [22] 2) estimate study
participation rate [23], and 3) report baseline patient demographic and clinical
characteristics after randomization.

Methods

Details of the rationale, design, intervention, measures, and statistical methods have been
previously described [21]. In brief, this is a pragmatic, single-site, parallel group randomized
trial. Patients with physician-diagnosed and spirometry confirmed COPD were actively
recruited from primary and specialty care clinics of the University of Texas Health Science
Center-Tyler (UTHSCT), an academic medical center with training programs limited to
primary care in a large rural region of northeast Texas. Care for these patients was provided
by a total of 49 health-care providers, which included family medicine faculty (n=5), family
medicine trainees (n=28), internal medicine faculty (n=5), physician assistants (n=2), and
pulmonary disease specialists (n=9). The institution does not provide pulmonary
rehabilitation services. The intervention was comprised of two components: 1) structured
COPD self-management education, and 2) lifestyle physical activity behavioral intervention
[21]. COPD self-management education was provided to all patients over 6 weeks using a
workbook and was supported by weekly telephone calls from a trained health coach. After 6
weeks, patients were randomized to usual care (UC) or the physical activity self-
management intervention (PASM). The PASM component lasted 20 weeks with outcomes
evaluated at 6, 12, 18 months.

Recruitment

The target population was all outpatients with COPD who were eligible for pulmonary
rehabilitation. To optimize external validity of the relationship between the study sample to
the target population, recruitment and enrollment was conducted using criteria applied in the
clinical setting for selection and referral of patients with COPD for pulmonary rehabilitation
[21]. Specifically, criteria for exclusion of patients were largely limited to safety concerns or
inability to participate in minimal physical activity rather than exclusion due motivation,
recent exacerbations, or common co-morbid conditions. To meet enrollment goals two
recruitment methods were used; a patient registry and provider referral.

Registry—The primary method of recruitment was a patient registry. An initial registry
was developed from clinical administrative data for the time period 1/1/2004 — 11/3/2009.
Patients > 45 years of age with COPD were identified using ICD-9 diagnosis codes 491,
492, 493.2, and 496. This list of patients was randomly ordered by the data coordinating
center and patients subsequently screened for eligibility as described below. A permuted
block design was used for randomization in order to ensure that an equal number of subjects
were randomized to each study arm within each block [21]. The patient registry was
expanded in 2011 for the period 8/1/2009 - 11/17/2011.

A number of steps were taken by the principal investigator (DBC) and research coordinator
(RR) before the registry was used for recruitment to ensure enrollment was efficient, met
goals for representativeness of the sample, and adhered to Health Insurance Portability and
Accountability Act (HIPAA) regulations. These steps included elimination of duplicate

Contemp Clin Trials. Author manuscript; available in PMC 2016 March 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Russo et al.

Page 4

records, deceased patients, disqualifying spirometry, and records lacking an identifiable
primary care or pulmonary physician. The protocol for development and use of the registry
for recruitment of patients was approved by the UTHSCT institutional review board (IRB).
All physicians provided written permission for the study team to contact their patients to
determine interest in participating.

Clinical data from medical records were reviewed to determine potential eligibility.
Potentially eligible patients were mailed informational materials about the study in groups of
30 to 500. The materials included a letter of introduction signed by their physician and
principal investigator (DC) and other informational materials. Informational materials
included a brochure explaining the study in more detail and how to begin the registration
process using an automated computer assisted telephone (CAT) (TeleMinder™ Los Altos,
CA) answering system. Research staff conducted follow-up telephone calls to all patients to
determine further interest, screen for eligibility, and schedule an enrollment visit for final
determination of eligibility.

The CAT system was used for several purposes including: 1) the enrollment process, 2)
delivery of the intervention, and 3) collection of health care utilization data [21]. As part of
the enrollment process, the automated CAT system was accessible to patients 24 hours per
day and used to further screen patients for interest in, and eligibility for participation in the
study (Supplemental Table 1). The mailed introductory materials provided patients with the
options of starting the enrollment process using the CAT system by answering four
screening questions or to opt out of participation.

Direct referral—While the registry was the primary source for recruitment and enrollment
of patients, direct referrals were also obtained from UTHSCT primary care and pulmonary
physicians. These physicians were made aware of the study through small group meetings
and written materials. Direct referrals were either self-initiated by the physician or prompted
by research staff. Potential candidates for the study were identified from lists of scheduled
appointments obtained from the clinic registration system. Physicians were notified by staff
about potential candidates and referrals were sought the day prior to, or the day of the
patient's appointment.

Patient Enrollment

Patient enrollment was conducted over a 30 month period (April 2010 through September
2012) with two major objectives: 1) to obtain written informed consent and final
determination of eligibility, and 2) to obtain baseline data and introduce patients to the
COPD self-management intervention [21]. Final determination of eligibility was made by
the principal investigator or project coordinator based on clinical characteristics used by
physicians to refer patients for pulmonary rehabilitation [21]. Participants were required to
have a documented physician diagnosis of COPD; self-reported dyspnea on exertion that
causes “trouble when hurrying on the level or walking up a slight hill;” a post-
bronchodilator FEV1/FVC <0.7, FEV1 < 0.7; and be able to walk at least 110 meters during
a standardized six minute walk test (6EMWT) [24]. Patients were allowed to use assistive
devices (e.g., cane, rollator) during the 6BMWT if they routinely used them in their daily
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activities. Spirometry was performed for stable patients who did not have results available
within 12 months. To ensure standardization and patient safety all testing was performed by
trained technicians with oversight by the project coordinator. After final determination of
eligibility, baseline data collection was completed, and patients were introduced to the
health coach and COPD self-management intervention [21].

Variables of interest

Details of the study measures have been described previously and include patient
demographics, lifestyle behaviors, and clinical characteristics along with primary,
secondary, and process outcomes [21]. The primary outcome measures were the Chronic
Respiratory Questionnaire dyspnea domain (CRQD) [25] and the 6BMWT [24]. Secondary
outcomes included the CRQ domains of fatigue, emotion, and mastery; Medical Outcomes
Study 12-item Short Form (SF-12) health survey [26], and self-reported health care
utilization. Self-reported health care utilization included: (1) Visiting a medical office to see
a physician/nurse/nurse practitioner/physician's assistant for lung or non-lung disease related
issues; (2) Been to urgent care or emergency room and was not hospitalized for lung or non-
lung disease related issues; (3) Has been hospitalized for lung or non-lung disease related
issues, and (4) Having used any home health services. In addition, process measures
included the Rapid Assessment of Physical Activity (RAPA) [27], Charlson co-morbidity
index (CCl) [28], and Geriatric Depression Scale (GDS) [29]. The RAPA measures a
patient's readiness to meet physical activity goals using nine self-reported questions about
intensity and duration of physical activity. Patient scores are calculated based on their
highest degree of physical activity and the scores are further classified into three mutually
exclusive categories of activity: 1) sedentary-low, 2) underactiveintermediate, and 3) active
[27]. A patient categorized as active is consistent with participation in at least 30 minutes of
moderate level physical activity daily. The CCl is a self-reported assessment of 22
conditions. Each condition is assigned a weight and the weights are totaled to calculate the
index [28]. The GDS is a 15-item survey based on self-reports that are suggestive of
depressive symptoms. Items that suggest depressive symptoms are assigned a value of one
and all items are totaled to obtain the score; scores greater than or equal to 6 suggests
clinically significant depression [29].

Statistical Methods

The data are presented as means and standard deviations (SD) or medians and interquartile
ranges (IQR) for continuous variables, and frequency and proportions for categorical
variables. We estimated study participation rate in two ways. The first referred to as actual
study participation rate was calculated as the number of patients enrolled divided by the
number of potentially eligible patients regardless of their willingness to participate in the
study [23]. The second referred to as estimated participation rate adjusts for the proportion
of patients who refuse and based on actual exclusions (20.3%) are likely to be found
ineligible at an enrollment visit (Supplemental Figure 1 and Table 2). Effectiveness of the
randomization process was assessed by comparisons of the baseline characteristics of the
two randomized groups. No formal hypothesis testing to examine between group differences
at baseline was performed. Any baseline differences observed would be by definition due to
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chance since we utilized a permuted block design. For baseline results, the reporting of p-
values is not appropriate and not reported.[30-32]

Results

Recruitment, Enrollment, and Participant Flow

A total of 325 patients were enrolled from the registry during the 30 month enrollment
period and 305 completed the 6 week run-in period and were randomized to UC (n=156) and
PASM intervention (n=149) (Figure 1). Of the total registry (n=5,582), 98.3% of medical
records were reviewed and of these, 3,485 were determined to be ineligible from record
review and an additional 431 individuals were found to be ineligible after contact for a total
of 3,916 ineligible patients with 1,251 unable to contact, refused, or failed to attend
scheduled appointment. Supplement Table 2 provides specific reasons for ineligibility at all
stages of the contact and enrollment process including non-qualifying spirometry or no
physician diagnosis of COPD (n=1,871 [47.8%]), did not meet other inclusion/exclusion
criteria (n=994 [25.4%]), were unable to participate in physical activity (n=282 [7.2%]), or
were deceased (n=769 [19.6%]).

After final evaluation for eligibility by medical record review, completion of eligibility
screening questions, or at an enrollment visit a total of 924 patients were determined to be
potentially eligible from 2,001 who were initially considered eligible from review of
medical records alone. Appointments for an enroliment visit were scheduled for 532 and 412
attended. At the enrollment visit, 402 (97.6%) consented to participate and 325 (80.8%)
were enrolled. The reasons patients were no longer potentially eligible included inability to
make an initial contact (n=826), inability to re-contact (n=32), failure to meet inclusion
criteria (n=213), or completion of enrollment (n=6). With the assumption that all 924
potentially eligible patients would be eligible and enrollment of 325, the actual study
enrollment rate was 35.2%.

Baseline Group Characteristics

Of the 325 patients enrolled from the registry, 20 patients dropped-out during the 6-week
run-in period and were not randomized (data not shown). Compared to the randomized
patients (n=305), those who dropped out had worse SF-12 general health status (31.6 vs.
37.6) and CRQemotional function (4.1 vs. 4.6). The mean ages of patients who dropped out
were 4 years younger (66.3 vs. 70.3 years), and had a clinically significant lower CRQ
Fatigue score (3.2 vs. 3.7), and shorter 6MWD (309.5m vs. 340.1m).

Among the 305 patients randomized there were no clinically meaningful differences at
baseline in demographics, lifestyle characteristics, co-morbid conditions, severity of COPD,
or measures of health status between the UC and PASM intervention groups (Tables 1-4).
Overall, the mean age (SD) was 68.6 years (9.54), 50.5% female, and 92.5% non-Hispanic
white. The majority were married (57.7%), and 49.3% lived in a rural area. About half of the
patients had a high school education or less and the vast majority (84.9%) reported being
either retired or disabled. A slight majority (57.2%) had a total annual household income <
$25,000 (Table 1).

Contemp Clin Trials. Author manuscript; available in PMC 2016 March 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Russo et al.

Page 7

A number of indicators were used to characterize the status of patients’ health-related
conditions (Tables 2-4). Overall, 92.5% were ever-smokers with a mean (SD) of 58.2 (36.8)
pack-years. The distribution of self-reported physical activity included 56.6% active, 28.0%
intermediate, and 15.5% low. Patients reported a mean of three co-morbid conditions with
the most common associated conditions being cardiovascular disorders, diabetes, and
depression (Table 2). Moderate to severe depressive symptoms as measured by the GDS
were reported by over a quarter of the patients (26.6%).

Overall, patients randomized reported taking a mean (SD) of 11.5 (5.5) medications (Table
3). Medication types reported by patients were consistent with treatment for a diagnosis of
COPD and the most common self-reported co-morbid conditions (Table 2). Of the
medications reported the 10 most frequent drug classes included antihypertensives/cardiac
(85.3%), electrolytes/ minerals/vitamins (62.0%), inhaled anti-cholinergics (58.4%), inhaled
beta-agonists (51.8%), analgesics (51.8%), long-acting beta-agonist and corticosteroid
combinations (46.6%), gastrointestinal (43.6%), psychiatric (40.3%), nebulized
bronchodilators (38.4%), diuretics (37.1%), and endocrine (33.4%).

Obijective measures of health status included BMI, spirometry, and 6MWD (Table 4).
Patients were overweight or obese with a BMI mean (SD) of 28.9 (7.1). The PASM
intervention group had a slightly higher prevalence of severe and very severe FEV;
impairment compared to the UC group, 60.4% vs. 51.9%, respectively. Overall, the 6MWD
mean (SD) was 340.1 m (93.7 m) with no difference between the two groups. The BODE
index mean (SD) for both groups, which combines BMI, FEV, 6MWD, along with self-
reported level of dyspnea, was 4.4 (2.0), with no difference between the groups.

Patient reported indicators of health status included CRQ, SF-12, and health care utilization
(Table 5). The mean CRQ domain scores (SD) were in the mid-range of the scale (1=worst
to 7=least) with the lowest score for fatigue (3.7 [1.2]) and a high score for emotional
functioning (4.6 [0.9]). Of the two SF-12 component scores the mean physical component
score (SD) was lowest (32.1 [8.7]) compared to the mental component score (50.5 [11.1]).
Self-reported health care utilization during the previous six months was highest for office
visits and similar for lung-related (74.4%) and non-lung-related (72.0%) conditions. The
prevalence of other types of health care utilization was low with urgent and emergent care
visits being slightly higher for non-lung-related (13.4%) compared to lung-related (7.5%)
conditions. However, the frequency of utilization was reversed for lung-related
hospitalizations (13.8%) compared to non- lung-related (8.9%) conditions. Finally, the
overall utilization of home health services was low (12.1%).

Discussion

The objectives of this manuscript were to describe the COPD SMART recruitment methods,
determine study participation rate, and to examine the effectiveness of randomization.
Results of the recruitment, enrollment, and randomization processes for this pragmatic trial
demonstrate the successful use of an administrative database to develop a patient registry for
recruitment of a real world sample of patients with COPD. From this registry primary and
specialty care patients were proactively recruited to participate in the study. The inability to
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enroll more than about one-third of potentially eligible patients was largely the result of
inability to contact, refusal, or failure to attend a scheduled visit (see Supplemental Figure
1). Once enrolled, the majority of patients (93.9%) completed six weeks of COPD self-
management education and was randomized. There were no significant differences in
demographics, clinical characteristics, or health status between the randomized groups.

Randomized clinical trials are considered the “gold standard” for determining the efficacy of
interventions. However, a number of factors in the recruitment of patients for trials may
result in biased study populations including the study setting, methods of recruitment,
selection criteria, study participation rate, and sample size. The potential consequences to
these variations in recruitment processes are a sample population not representative of the
target population, results that are inconsistent between different clinical trials, and ultimately
lack of effectiveness of the intervention when applied in the “real world” setting.

While the majority of clinical trials among patients with COPD are focused on efficacy of
pharmacological treatments, there is a growing recognition of the need for investigations to
examine non-pharmacological interventions [3,9]. These interventions have included patient
education, exacerbation action plans, self-management, pulmonary rehabilitation, and
integrated care [9]. There is strong evidence for the efficacy of pulmonary rehabilitation [14]
and growing evidence for self-management interventions [33]. However, results for some
nonpharmacological interventions have been inconsistent [34,35], which may be partly
attributed to limited external validity and emphasize the need for further research.

The reach, efficacy, adoption, implementation, and maintenance (RE-AIM) framework
posits that evaluation of the effectiveness of an intervention is a complex process that
includes systematic consideration of a chronic illness intervention's strengths and
weaknesses [36]. Reach is the proportion of the target population who participates in the
intervention. Efficacy refers to the success rate of the intervention protocol implemented
under ideal conditions. At the organizational level adoption is the proportion of settings that
adopt the intervention. Similarly, implementation is the extent to which the intervention is
implemented by an organization as intended. Finally, maintenance is the extent to which the
program is sustained over time by individuals and organizations.

Study populations for most pharmacological and non-pharmacological trials of patients with
COPD are often not representative of patients with COPD [4,5,37,38]. In pharmacological
trials patients are often excluded because of co-morbid conditions or current medication use
[34]. Patients for non-pharmacological trials have been recruited from pulmonary specialty
clinics [39,40] or after exacerbations or hospitalizations [34,35,41]. For most clinical
interventions, available evidence to assess effectiveness is usually limited to efficacy with
limited evidence on reach, and little or no evidence on adoption, implementation, or
maintenance.

To optimize the reach in recruitment of patients with COPD we used a patient registry and
proactive patient contact in primary care and specialty clinics. With these approaches we are
able to provide a clear description of the study population, proportion who participated, and
factors that affected participation. Moreover, the proactive recruitment process of calling
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patients helped minimize volunteer bias associated with passive recruitment such as through
media advertising [42] or mailed invitations [20].

While the study participation rate is an important component for assessment of external
validity of clinical trials it is infrequently reported and there is often uncertainty about what
constitutes the eligible population [23]. Moreover, few trials of patients with COPD use
recruitment methods that provide a representative sample of patients and are unable to
determine the actual number of potentially eligible patients. In contrast, with our recruitment
method we were able to determine this number and calculated an overall actual study
enrollment rate of 35.2%. However, this rate is an underestimate because it assumes that all
potentially eligible patients will meet criteria after further evaluation (i.e., spirometry,
dyspnea, ability to participate). In our study 20.3% of subjects who attended an enroliment
visit were determined to be ineligible or refused, which results in an estimated study
participation rate of 40.5% (see further details in supplementary materials). This suggests a
range of study participation of 35.2% - 40.5%, which is similar to reports of uptake of
pulmonary rehabilitation among patients with COPD from the outpatient setting [43,44].
Moreover, our study participation rate is higher than reported in other clinical trials. In a
behavioral intervention of patients with congestive heart failure and COPD, Culley and
colleagues reported an enrollment rate of 6.5% [45]. Taken together these observations
provide further support for the external validity of our study results.

The results of our findings are limited by our single site setting, which may have had a
potential effect on the generalizability of the findings. As a result of institutional and
regional sociocultural characteristics selected subgroups of the target population may only
be represented at a single site. However, because the institution is not a tertiary referral
center and training is limited to primary care the patients enrolled are typical of outpatients
cared for by primary care providers and pulmonary specialists. Moreover, because the
institution is located in a large rural region of Northeast Texas, approximately half of the
patients live in rural areas, which we have found associated with more severe impairment
and higher health care utilization compared to urban populations [46,47].

Conclusions

A patient registry with proactive contact is an effective method for recruitment of a
representative sample of patients with COPD for a clinical trial that attempts to replicate the
real world clinical environment. Moreover, this approach to patient recruitment provides a
model for future studies utilizing administrative databases and electronic health records.
Because patients have substantial differences in motivation and other factors that may affect
behavior change (e.g., knowledge, social support, environment), a sample representative of
the target population is critical to determine the effectiveness of behavioral interventions.
Moreover, results from this recruitment process and study participation rate provide
evidence of the large gap between the need for patients to increase physical activity and their
ability or interest in participating in an intervention that was designed to minimize their
burden of participation. Additional approaches are needed to broaden the reach of programs
to engage patients in greater physical activity.
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standard deviation
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Charlson Co-morbidity Index
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Medical record review:

ME. review not conducted:
n=96

n=5486
I Not eligible for contact:
$ n=3485
Eligible for further contact:
§ n=2001
a_% T Contact not made:
g v n=826
s Contact made:
2 n=1175
I No appointment made:
- n=643
Appointments scheduled:
n=532 No show/
[ Cancelled appointment:
v n=120
Attended appointment:
n=412
No Consent:
n=10
v
Consents Signed:
n=402
g Excluded/Not eligible:
é?- il n==83
,§ Eligible for baseline assessments: l
= n=319
Exceptions Granted:
l n=6
Included: | |
n=325 |
= Dropped out:
§ ] n=20
é Randomized:
n=305 |
Usual Care: PASM:
(control) (intervention)
n=156 n=149

Figure 1. Patient flow from registry to randomization
Details for exclusion of patients at all phases of recruitment through enrollment are

summarized in Supplemental Table 2. Medical record (MR) review was discontinued (n=96)
when the pre-specified enrollment goal was achieved.
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