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Abstract
PURPOSE—To examine the challenges of recruiting women for a 5-year cardiac rehabilitation
randomized clinical trial; the aims of the study were to describe the range of recruitment sources,
examine the myriad of factors contributing to ineligibility and nonparticipation of women during
protocol screening, and discuss the challenges of enrolling women in the trial.

METHODS—The Women’s-Only Phase II Cardiac Rehabilitation program used an experimental
design with 2 treatment groups. Eligible participants included women who were (1) diagnosed with
a myocardial infarction or stable angina or had undergone coronary revascularization within the last
12 months; (2) able to read, write, and speak English; and (3) older than 21 years. Responses to
multiple recruitment strategies including automatic hospital referrals, physician office referrals, mass
mailings, media advertisements, and community outreach are described. Reasons for ineligibility
and nonparticipation in the trial are explored.

RESULTS—Automatic hospital order was the largest source of referral (n = 1,367, 81%) accounting
for the highest enrollment rate of women (n = 184, 73%). The barriers to enrollment into the cardiac
rehabilitation clinical trial included patient-oriented, provider-oriented, and programmatic factors.
Of the referral sources, 52% were screened ineligible for provider-oriented reasons, 31% were
ineligible due to patient-oriented factors, and 17.4% were linked to the study protocol. Study
nonparticipation of those eligible (73.8%) was largely associated with patient-oriented factors
(65.2%), with far less due to provider-related factors (4%) or study-related factors (3.4%).

CONCLUSION—Standing hospital orders facilitated enrollment to the cardiac rehabilitation
clinical trial, yet women failed to participate predominantly due to significant patient-oriented
biopsychosocial barriers.
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Cardiac rehabilitation (CR), a multidisciplinary secondary prevention program of prescriptive
exercise, comprehensive education, and psychologic counseling, produces well-documented
reductions in coronary heart disease (CHD) risk factors, morbidity, and mortality.1–9 Despite
compelling evidence for clinical, psychosocial, and economic benefits of CR, these services
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are profoundly underutilized after acute coronary syndromes, particularly for women and
minorities. Participation rates among eligible women range from about 15% to 20%.6,10–16
The underutilization rates largely stem from low referral rates for women despite abundant
scientific and clinical evidence of improved patient outcomes.7,8,11,17,18

Physician referral and endorsement is an acknowledged powerful predictor of CR participation,
13,19–24 but suboptimal referrals of women are compounded by various patient-oriented,
provider-oriented, and programmatic factors.6,16,25,26 Women particularly underrepresented
in CR include the elderly, the obese, the depressed, nonwhites, and those with greater
comorbidity, lower exercise capacity, less social support,6,14,17,26–28 and incomplete
medical insurance coverage.29,30 Furthermore, researchers have identified mismatches
between preferences and programmatic offerings for women eligible for CR,28,31–33
mismatches that largely remain today.

Women are as underrepresented in behavioral and risk reduction clinical trials as they are in
CR programs. Typically high protocol burden and extensive time commitments required of
many behavioral studies pose a significant barrier to participation. Gender role expectations
necessitate creative recruitment efforts that are often underestimated. Given the integral role
of efficient recruitment to the success of intervention trials, elucidating strategies that produce
optimum recruitment yields for specific study populations may aid researchers in more
accurately estimating recruitment costs and staff time. Although research methodology
textbooks offer principles of sampling and recruitment plans, researchers planning similar
research efforts could benefit from real world lessons learned during recruitment experiences
of their peers. In this article, we describe the recruitment strategies used and the screening
process for a 5-year randomized trial of 2 methods of delivering CR to women with CHD. The
aims of this article were to (1) describe the range of study recruitment sources; (2) examine
the myriad of factors contributing to ineligibility and nonparticipation of women during
protocol screening; and (3) discuss the challenges of enrolling women in the clinical trial.

METHODS
Recruitment data of women within the Women’s-Only Phase II Cardiac Rehabilitation program
were used in this study; the study design34 and baseline data of a subset of this cohort35 are
described elsewhere. Briefly, an experimental design employed 2 treatment groups, both
receiving a comprehensive, 12-week, CR program, with 1 group receiving a motivational
behavioral enhancement exclusively for women with CHD. The hypothesis being tested is that
women completing a gender-sensitive, behavior change intervention will demonstrate greater
improvements in biopsychosocial outcomes compared with women attending a traditional or
“usual care” CR program. It is additionally hypothesized that women completing the gender-
sensitive intervention, compared with women attending the traditional CR program, will
demonstrate greater maintenance of these improvements 6 months after program completion.
The Institutional Review Boards of the university and the study hospital approved the study.

The cohort of women (older than 21 years of age) was drawn from those referred to a hospital-
based outpatient CR program from January 2004 to March 2008. Inclusion criteria were (1)
diagnosis of acute myocardial infarction, stable angina, or coronary artery bypass graft surgery
or percutaneous coronary intervention within the last year; (2) able to read, write, and speak
English; and (3) willing and able to participate. The exclusion criteria were (1) health insurance
coverage for less than 36 electrocardiogram-monitored exercise sessions; (2) cognitive
impairment; (3) inability to ambulate; or (4) insertion of an automatic internal cardiac
defibrillator in the last year.
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Recruitment Procedures to Identify Trial Participants
Multiple methods were employed to identify women eligible for both CR and this randomized
clinical trial. Several strategies were extant in the study hospital including standing hospital
orders, a phase I CR visit by an exercise physiologist prior to hospital discharge, provision of
an education manual outlining risk factors for CHD and a CR information packet, and an
appointment for phase II CR orientation. The research team implemented supplementary
recruitment strategies that included development and distribution of recruitment brochures and
posters, recruitment letters to relevant physician practices, community outreach initiatives, and
media advertisements. Women referred to the CR program were scheduled for an
individualized orientation conducted by the study recruiter.

Automatic Hospital Referrals
Women were recruited to CR, and then to the study, primarily through automatic physician
standing orders in 1 community hospital. Whereas all cardiovascular surgical and cardiac
catheterization laboratory patients had preprinted standing hospital orders for CR, other
cardiology patients required a written physician order. The exercise physiologist facilitated
referrals of cardiology patients by flagging the hospital chart for a referral request during
hospital rounds. Consequently, CR referral rates of women from this source were equivalent
to those from interventional cardiology and surgery.

Recruitment Materials
To expand the referral base beyond hospital standing orders, the research team designed
recruitment brochures utilizing recommendations for photographs, colors, and wording from
8 women who had participated in the pilot study. The brochure, written at a sixth-grade level
in collaboration with the university health media department, described the study inclusion
criteria and schedule of activities, the potential benefits of participation, and contact
information for the research team. The brochure targeted patients in physician waiting rooms;
physician office practices were also encouraged to distribute brochures to outpatients with
qualifying diagnoses within the prior year who had not previously participated in CR. Colorful
posters advertising the study were also displayed in physician offices and the hospital foyer.
The research team maintained a current mailing list of physicians in the specialties of family
medicine, internal medicine, cardiovascular surgery, and cardiology, mailing letters to
physicians once or twice each recruitment year requesting referrals of eligible women to CR
with the potential for study participation. Study brochures accompanied the letters and
physicians were reassured of principal control of the medical management of their patients.
Also, the trial coinvestigators who were cardiologists sent a letter to all physicians seeking
referrals. The most current evidence-based guidelines for CHD prevention in women9 were
included in the physician referral letter. A letter of appreciation was sent to the referring
physician after each successful study recruit. A monthly newsletter, produced by the research
team, was mailed to all study participants and physician office practices, and referring
physicians were acknowledged for their patient referrals.

Community Initiatives
Community recruitment initiatives included media (television, radio, newspapers)
advertisements, and presentations to women’s community groups, American Heart Association
functions, health fairs, cardiology grand rounds, and physician office practices. Brochures were
also placed in libraries, grocery stores, public health offices, and senior citizen recreation
centers. Brief television appearances and radio interviews highlighting the study were
conducted an average of 4 times yearly. Advertisements in local and regional newspapers,
some with a circulation of 300,000, ranged from 6 times yearly in the first year to biweekly by
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year 5 of recruitment. Articles featuring the study appeared 3 times in the largest metropolitan
newspaper servicing central Florida.

Screening Protocol
A physician referral to CR, whether a standing order or a physician office referral, was required
for initiating the screening protocol for CR, and subsequently, the study. Hospital inpatient
referrals were received by the exercise physiologist who delivered phase I CR, scheduled an
outpatient CR orientation appointment to qualified patients, and delivered the referral to the
CR patient care representative. The exercise physiologist screened patients for CR eligibility
by examining the medical records and assessing patients. The study recruiter conducted an
individualized orientation with every eligible woman referred to CR. Women received a
reminder telephone call from the study recruiter the day prior to the orientation appointment.
Individuals missing appointments were called for rescheduling with a maximum of 6 callbacks.
The recruiter began the orientation session with a general overview of the purpose, content,
and time commitment of CR. After determining eligibility for CR, the recruiter screened for
study eligibility. Women eligible and interested in attending CR were invited to study
participation. The study protocol was explained, questions were answered, and ambivalence
to participation was explored using motivational interviewing strategies.36 The recruiter
assessed the women’s understanding and acceptance of random allocation and explored
possible therapeutic misconceptions regarding either study treatment arm. Women were
presented 2 options for CR participation; their first option was study participation with the
understanding of an equal chance of randomization to either the women’s-only or the usual
care treatment group. Alternatively, women were free to choose usual care CR and decline
study participation. Women choosing either option for CR completed documentation necessary
to begin processing the phase II referral. The patient care representative then determined
eligibility for medical insurance coverage or for financial assistance. With confirmation of
insurance coverage and medical director clearance to begin CR, the charts of women interested
in study participation were delivered to the research assistant.

Informed Consent Procedures and Baseline Data Collection
The research assistant scheduled appointments for the consenting procedures and the
comprehensive health evaluation. At the comprehensive health evaluation, the research
assistant again assessed for acceptance of random allocation and reviewed the informed consent
in detail. Before consent signing, women verbalized a commitment to attending CR 3 times
weekly for 12 weeks followed by 6 monthly follow-up booster sessions. This participation
commitment involved about 52 hours over 9 months. Monetary reimbursement for study-
related travel and time investments were reviewed. Following the consent signing, the research
assistant conducted the comprehensive health evaluation and scheduled a symptom-limited
exercise treadmill test (ETT) within 1 week. After completion of the ETT, the project director
randomized the participants to either traditional CR or the women’s-only group.

Study Recruitment-Tracking Log
The recruiter established an Excel recruitment-tracking log to document the source and
outcome of referrals, referring physician, referral data, date of telephone calls, and orientation
appointments. Reasons for study ineligibility, nonparticipation, and missed orientations were
recorded. Women deemed temporarily ineligible for CR due to impending surgical procedures
or experiencing current participation barriers were encouraged to return for screening within
10 months. Recruiting reports were created, updated, and presented weekly to the study
investigators.
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RESULTS
Recruitment Sources

Between 2004 and 2008, 1,681 patients were referred and screened for study participation. The
majority of these referrals (n = 1,367, 81%) resulted from automatic hospital orders (Figure
1). In 2004, the study recruiter made hospital rounds seeking eligible patients inadvertently
without an automatic referral. This recruitment strategy was halted in 2006 because of resource
intensiveness and low yield (Table 1). Costly newspaper advertisements and feature articles
in major metropolitan and smaller community newspapers also resulted in few potential
participants (n = 78). Only 87 (5%) patients were referred from physician offices and a few
patients approached the CR facility seeking participation (n = 11).

Screening Exclusions and Nonparticipation
Of women referred to CR, 716 (42.6%) were ineligible for study participation. The largest
exclusion category was failure to meet the diagnostic criteria for CR (n = 372/716, 52%). This
was followed by women medically unable to participate (n = 137, 19%) for reasons including
unstable medical conditions or impending surgical procedures. The intervention necessitated
excluding non–English-speaking women (n = 102, 14.2%), those cognitively impaired (n =
35, 5%), those unable to ambulate (n = 25, 3.5%), previous study participants (n = 13, 1.8%),
or those who had received an automatic internal cardiac defibrillator in the previous year (n =
10, 1.4%). Women with an acute psychiatric limitation (n = 13, 1.8%) or who were functionally
illiterate (n = 2, 0.3%) were also excluded. Several women died (n = 7, 1%) prior to orientation.
Women screened ineligible for the study while still qualifying for traditional CR included the
non-English speaking, those with an automatic internal cardiac defibrillator, and previous study
participants. These exclusions resulted in 965 women eligible for study participation.

Nonparticipation of eligible women was identified between the first telephone contact by the
recruiter and the comprehensive health evaluation appointment when the informed consent
was signed. Of the women meeting eligibility criteria but declining study participation, the
greatest number indicated that the distance between their home and the study site prohibited
trial participation (n = 142, 14.7%). The second most frequently reported reason for
nonparticipation was general disinterest in CR participation (n = 140, 14.5%), closely followed
by women unresponsive to repeated telephone calls or registered letters (n = 128, 13.3%). A
desire to attend a CR program near their home led some to refuse study participation (n = 82,
8.5%), and transportation barriers were cited by 57 (6%) women. The experimental
intervention was implemented between 11:00 AM and 1:00 PM 3 times weekly and precluded
enrollment for 33 women (3.4%). Few women were limited by employment obligations (n =
46, 4.7%) or by high insurance co-payments of $20 to $100 for each of the 36 exercise sessions
(n = 39, 4%). Fewer women had disconnected telephones (n = 20, 2.2%) or family/other
limitations (n = 26, 2.7%). Thus, 252 women expressing interest in study participation signed
the informed consent.

Trial Recruitment Yields
The recruitment efficiency37 revealed that 15% (252/1,681) of women referred and 26%
(252/965) of those screened eligible were enrolled in the study. Of those enrolled, 73%
(184/252) were recruited from automatic hospital orders, 15% (37/252) were referred from
physician practices, 4% (9/252) were identified by the recruiter during hospital rounds, and
4% were recruited through newspaper advertisements. A few patients (1%) were recruited from
community initiatives or through a friend (3/252 each). One patient was referred from each of
the following sources, Web site, radio advertisement, and a church.
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DISCUSSION
Our recruitment efforts illustrate the complexities of adherence to the directives from funding
agencies38–40 to recruit women to clinical research. A multifaceted interplay of patient-
oriented, provider-oriented, and programmatic barriers challenged the enrollment of women
to our trial. The lessons learned concerning the factors that facilitated and hindered study
recruitment and enrollment at particular study protocol benchmarks may benefit others
designing behavioral interventions for women.

An important insight gained during this study was the identification of factors promoting study
enrollment including automatic hospital orders, individualized orientation sessions, and
motivational interviewing techniques. Most study participants were referred through standing
hospital orders, followed distantly by physician office referrals. This finding may encourage
CR medical directors committed to fostering enrollment of women to implement standing
hospital orders. Recognizing that physician referral is a necessary determinant of CR
participation, others have confirmed the utility of automatic hospital referrals. 13,19,26,33,
41–43 Jackson et al22 proposed that the strength of physician endorsement and enthusiasm for
CR is the single most powerful predictor of CR attendance. Anecdotal evidence from our study
participants supports the assertion that physician recommendation of CR13,44 is a key factor
tipping the decision balance favoring CR enrollment. Study participants generally held the
opinion of their physicians in high regard, often delaying decision making until the physician
confirmed the importance of CR. Physicians play a prominent role in motivating women to
attend CR; efforts to enhance physician contributions to maximizing referrals are a vital priority
for CR services.

In contrast to the traditional CR group orientations, our study recruiter, trained in motivational
interviewing counseling techniques, implemented individual orientation sessions with all
women referred to both CR and the study. The vast majority of women attending orientation
enrolled in the study. Further research is needed to untangle which component of the orientation
was most effective—motivational interviewing, individualized attention, or the clarity with
which the study protocol expectations were conveyed. Any verbalized disinterest in CR
typically occurred prior to the individualized orientations usually during appointment
confirmation telephone calls.

Letters requesting referrals from physician offices resulted in modest responses; this apparent
treatment gap requires attention. Mechanisms to streamline communication between physician
practices and CR programs to improve referrals are warranted. Competition for revenue-
generating patients between hospital-based CR programs, as well as physician concern about
losing patients referred outside their practices, represents referral barriers requiring
exploration. Perhaps CR directors offering collegial reassurances to referring physicians of
clinician autonomy might increase referrals.

Our launch press release led to local radio, television, and newspaper publicity but yielded
poor response rates. We found that costly newspaper advertising produced particularly poor
recruitment yields and was the most resource intensive. Although feature newspaper articles
and use of university press offices were inexpensive recruitment methods, they too produced
few participants. Others have found editorials or features in local healthcare magazines to be
unsuccessful recruitment strategies.45 Because community recruitment initiatives were labor-
intensive, low-yield strategies we would recommend a greater focus on physician practice
recruitment materials.

Most study referrals were screened ineligible for provider-oriented reasons beyond our control
compared with patient-oriented factors or study protocol–related factors. The largest provider-
oriented exclusion category, ineligible diagnoses for CR, precluded more than half of referred
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women from participating in CR or the study. This category comprised patients with Medicare
coverage exclusions, symptomatic congestive heart failure, or uncontrolled comorbid
conditions such as chronic renal failure or diabetes. Patient-oriented factors precluding
participation included cognitive, psychiatric, or physical health status limitations. Additional
study protocol exclusions, intended to increase sample homogeneity and provide a more
powerful test of the intervention, included women who were non-English speaking,
functionally illiterate, a previous study participant, or those with a recent automatic internal
cardiac defibrillator insertion.

As previous researchers have found,26 even with appropriate referral to CR, less than half of
eligible patients attended. Although women were largely ineligible for CR due to provider-
oriented factors, study nonparticipation was largely associated with patient-oriented factors.
Patient-oriented logistical barriers included geographic distance from the rehabilitation center,
the intent to attend a CR near their home, and transportation difficulties. Serendipitously, we
found that the monetary reimbursement of about $8 for travel to each of the 45 (36 exercise,
6 booster, and 3 data collection) sessions had little impact on enrollment rates. Payer
reimbursement and study-related barriers were far less prohibitive than the large
nonparticipation category, reflecting disinterest in CR. A deeper understanding of the large
patient-oriented nonparticipation categories of expressed disinterest in CR and geographic
distance may provide guidance for solutions to these attendance barriers for women. The
feasibility of reimbursing community-based CR programs or developing home-based
interventions merits investigation.

Despite the added recruitment challenges inherent in any intensive behavioral trial, our
recruitment yield mirrors CR participation rates of women in the United States.6 Our
recruitment yield of 15% is comparable to several behavioral intervention trials involving
women or older adults. The Dietary Approach to Stop Hypertension–Sodium Trial46 reported
a recruitment yield of 17% and the Women’s Health Initiative47 reported a randomization
yield of 7.3% in the hormone replacement therapy study arm. Moreover, a physical activity
intervention for preventing mobility disability in elders had a recruitment yield of 13.5%48
and the Diabetes Prevention program reported a recruitment yield of only 2.5%.49

Our recruitment yield may reflect contemporary medical advances in cardiac care. The current
trend of declining hospitalization rates and the shortened length of stay after acute myocardial
infarction and coronary revascularization in the United States,50 perhaps, negatively impacts
opportunities for CR referrals. Some have suggested that percutaneous coronary intervention
patients compared with other cardiac patients are less inclined to attend CR.51,52 The
evidence-based use of aspirin, β-blockers, and statins may be shifting CHD from an inpatient
to a predominantly outpatient disease management scenario.50 Physicians and patients alike,
perhaps, perceive CR as unnecessary. The need to overestimate the number of referrals needed
for adequate study enrollment of women in a CR behavioral intervention cannot be emphasized
enough.

Limitations
Our findings should be interpreted in context of the following limitations. First, our findings
may not generalize from our single site to the larger national community. The priority of this
clinical trial was maximizing internal validity admittedly at the expense of external validity,
and it was beyond the scope of the study to decrease many of the barriers to participation. For
example, we lacked resources to deliver the behavioral intervention in a second language or
to provide transportation to the study facility. Instead, we offered reimbursement for travel.
Yet, while acknowledging a large geographic variation in CR use in the United States, our
recruitment yield represents the CR enrollment rates of women in the southern states.
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Second, because the participants in the usual care group received CR from the facility, their
healthcare payer was billed. To avoid differential dropout of participants in the experimental
group, their payer was also billed for the monitored exercise sessions. This practice was driven
by Medicare reimbursement and not clinical efficacy53 or the study protocol. Third, budget
constraints prevented a detailed examination of the characteristics of women refusing study
enrollment. Finally, all recruitment strategies ran concurrently, making it difficult to
differentiate the impact of any single strategy. Although women may have been primed by
multiple marketing messages, the primary source of referral was recorded in mutually exclusive
categories.

We examined the myriad of factors influencing enrollment in a CR clinical trial for women.
Despite evidence-based guidelines underscoring the importance of CR for reducing morbidity
and mortality after acute coronary syndromes, women remain in the minority in CR
populations. Research efforts utilizing a gender-informed paradigm may aid in eradicating the
gender disparities in CR participation.
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Figure 1.
Flow diagram of patient recruitment. AICD indicates automatic internal cardiac defibrillator;
CR, cardiac rehabilitation.
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