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RESEARCH ARTICLE Open Access

Strategies for recruitment and retention
of underrepresented populations with
chronic obstructive pulmonary disease
for a clinical trial
Beatrice Huang1*, Denise De Vore2, Chris Chirinos3, Jessica Wolf4, Devon Low5, Rachel Willard-Grace6,
Stephanie Tsao7, Chris Garvey8, Doranne Donesky9, George Su10 and David H. Thom11

Abstract

Background: Recruitment and retention are two significant barriers in research, particularly for historically
underrepresented groups, including racial and ethnic minorities, patients who are low-income, or people with
substance use or mental health issues. Chronic obstructive pulmonary disease (COPD) is the third leading cause of
death and disproportionately affects many underrepresented groups. The lack of representation of these groups in
research limits the generalizability and applicability of clinical research and results. In this paper we describe our
experience and rates of recruitment and retention of underrepresented groups for the Aides in Respiration (AIR)
COPD Health Coaching Study.

Methods: A priori design strategies included minimizing exclusion criteria, including patients in the study process,
establishing partnerships with the community clinics, and ensuring that the health coaching intervention was
flexible enough to accommodate patient needs.

Results: Challenges to recruitment included lack of spirometric data in patient records, space constraints at the
clinic sites, barriers to patient access to clinic sites, lack of current patient contact information and poor patient
health. Of 282 patients identified as eligible, 192 (68%) were enrolled in the study and 158 (82%) completed the
study. Race, gender, educational attainment, severity of disease, health literacy, and clinic site were not associated
with recruitment or retention. However, older patients were less likely to enroll in the study and patients who used
home oxygen or had more than one hospitalization during the study period were less likely to complete the study.
Three key strategies to maximize recruitment and retention were identified during the study: incorporating the
patient perspective, partnering with the community clinics, and building patient rapport.

Conclusions: While the AIR study included design features to maximize the recruitment and retention of patients
from underrepresented groups, additional challenges were encountered and responded to during the study. We
also identified three key strategies recommended for future studies of COPD and similar conditions. Incorporating
the approaches described into future studies may increase participation rates from underrepresented groups,
providing results that can be more accurately applied to patients who carry a disparate burden of disease.

Trial registration: This trial was registered at ClinicalTrial.gov at identifier NCT02234284 on August 12, 2014.
Descriptor number: 2.9 Racial, ethnic, or social disparities in lung disease and treatment.

Keywords: Vulnerable populations, Research design, Patient selection, Chronic obstructive pulmonary disease
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Background
Despite a concerted effort by the National Institutes of
Health [1], other federal agencies [2], and individual
investigators [3], problems persist in the recruitment
and retention of patients from underrepresented
populations, including racial and ethnic minorities,
non-English speakers, and patients who are low-in-
come, have low health literacy, or have substance use
or mental health problems [4–7]. Lack of representa-
tion from these groups limits the generalizability of re-
search findings [8–10] and may contribute to ongoing
disparities in the provision of health care and inequities in
health policy and funding decisions. Underrepresentation
also limits the ability to tailor treatment to the populations
who often carry the highest burden of disease [11]. To
address such disparities it is important to develop
well-designed, culturally adapted research interventions
and health promotion programs that are relevant to the
population of interest [12].
Challenges to recruiting and retaining members of

underrepresented groups include choosing research
questions relevant to these groups and establishing rela-
tionships with communities being recruited [13–15]. In
addition, members of underrepresented groups may lack
experience with or knowledge about medical research
[11] and face practical barriers to participation such a
longer travel times and less flexible schedules [15–17].
They also may have beliefs and practices that may contrast
with some elements of the study design [12, 18]. Minority
groups are also more likely to have co-morbidities, which
may result in their exclusion from, and lower participation
in, clinical trials [19].
Disparities in the prevalence and severity of COPD

and in access to care for low-income and racial or ethnic
minority patients is well documented [20–26]. Improv-
ing the inclusion of patients from these ‘at risk’ popula-
tions in COPD research is needed to address these
disparities. While there is limited research on recruit-
ment and retention of underrepresented groups for stud-
ies of people with asthma [15, 27] there is little, if any,
such research for people with COPD.
In designing and conducting a randomized controlled

trial of health coaching for patients with moderate to se-
vere COPD cared for in urban public health “safety-net”
primary care clinics, we faced challenges to recruiting
and retaining patients who were members of racial and
ethnic minority groups, had low English proficiency,
and/or had concurrent co-morbid, substance use or
mental health conditions. In this paper, we report study
design features intended to enhance recruitment and re-
tention, as well as challenges to recruitment and reten-
tion that arose during the study, strategies used to meet
these challenges, and rates of recruitment and retention
of study.

Methods
The Aides in Respiration (AIR) study
The AIR study has been previously described [28]. In
brief, the AIR study is a randomized controlled trial
comparing 9 months of health coaching to usual care for
urban, low-income patients with moderate to severe
COPD. The AIR study was funded by Patient Centered
Outcomes Research Institute (PCORI) and the study
protocol was approved by the UCSF Human Research
Protection Program (Approval #14–12,872) and regis-
tered with ClinicalTrials.gov (NCT02234284).

Design features to increase recruitment and retention
from underrepresented groups
Setting and patient population
Between November 12, 2014 and May 6, 2017, the AIR
study enrolled patients from seven urban public health
based primary care clinics that serve a diverse group of
low-income patients that are often underrepresented in
clinical trials. Patients were eligible if they were age 40
and older, spoke English or Spanish, and had moderate
to severe COPD. We did not require patients to identify
as having COPD, as long as they recognized they had an
ongoing lung condition or breathing problem. To maximize
participation of underrepresented groups, we minimized
exclusion criteria. Specifically, we did not exclude patients
who were homeless, had active substance use, mental ill-
ness, or in poor health as long as they were able to receive
health coaching and participate in the study.

Community clinic partners
In designing the study, we worked with community-based
clinics, initially contacting and meeting with clinic leader-
ship (medical director and staff and nursing managers) to
identify benefits of the study to the clinic, address con-
cerns, and establish protocols to minimize impact on
clinic function. Benefits to the clinic included providing
spirometry and exercise capacity results to clinicians for
all patients enrolled in the study. Patients randomized to
the health-coaching arm also received education including
instructions regarding inhaler use and other support. Cli-
nicians received expert recommendations for COPD man-
agement for patients enrolled in the coaching arm. The
latter benefit was extended to include patients in the usual
care arm at the end of the study. We also provided
in-service education to clinical staff and a payment of
$1000 to each clinic cover staff time and support. Prior
to the beginning of patient enrollment at each site, we
attended staff and provider meetings to explain the
study, answer questions and address concerns. We also
committed to reporting results from the study back to
the clinics.
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Patient involvement
We included patients with COPD from the target study
population in planning and execution of the studies. Pa-
tient advisors were initially identified through an existing
community-based spirometry program. An Advisory
Board that included 4 to 6 patients met prior to the be-
ginning and over the course of the study. The study
team consulted with the Advisory Board regarding re-
cruitment strategies, survey items, and the content of
intervention and retention of participants. We also
worked with a patient partner who participated in the
health coach training and provided advice to health coa-
ches throughout the study.

Patient incentives
Benefits to patients included additional information
about their disease by spirometry and 6-min walk test at
enrollment and 9months, and expert review of their
treatment plan either during the study (for those ran-
domized to health coaching) or after the study (for those
in the usual care group). Patients received monetary
compensation of up to $30 for completing survey and
testing at enrollment, $10 for answering surveys at 3 and
6months and $60 for the end of study survey and test-
ing. In addition, we committed to providing a forum for
reporting results from the study back to interested
patients.

Research staff training
Both health coaches and one research assistant were bi-
lingual in Spanish and English. Both research assistants
had at least five years’ experience of working in a safety
net setting. Research assistants and coaches received
training that included education around the physiology
of COPD, comprehensive review of inhalers with par-
ticular emphasis on observing technique, Global Initia-
tive for Chronic Obstructive Lung Disease (GOLD)
guidelines, and management of COPD. Research assis-
tants received in-depth training on how to conduct spir-
ometry with the Director of the Community Spirometry
program and were required to demonstrate competency
before attempting spirometry with patients. Observa-
tions of research assistants in administering the survey,
spirometry, and 6-min walk tests were conducted at
multiple time points for quality assurance.

Study materials
Study materials, including informed consent, testing in-
structions and survey questions were available in both
English and Spanish and were written at a 5th grade
reading level. To maximize comprehension for patients
with low literacy, research assistants typically read writ-
ten materials unless the patient indicated they preferred
to read for themselves. Study survey questions were

piloted prior to the study and modified if needed for
clarity or to reduce respondent burden.

Health coaching intervention
The health coaching intervention was individualized,
supportive and flexible. The intervention for our study
required the patient to be willing to work with a health
coach. While the health coaching was structured in
terms of activities, goals and techniques, the delivery
was quite flexible and allowed contacts by phone or at a
place and time most convenient to the patient. Timing
and location of in-person visits depended on what was
convenient for the patient. Visit locations included, but
were not limited to, clinic (as a stand-alone visit or in
conjunction with a medical visit), the patient’s home, li-
braries, coffee shops, or some other site within the pa-
tient’s neighborhood.

Continuity with the same member of the study team
Emphasis was placed on having a continuous relation-
ship with the study team by having the same research
assistant conduct all baseline and follow up measures
and act as the point of contact for the patient. Also, the
study design was intended to ensure that contact would
be maintained with the patient at least every three
months. Research assistants were also provided a cell
phone by which patients could contact them directly.
A list of design features intended to enhance recruit-

ment and retention of underrepresented groups is sum-
marized in Table 1 [29–46].

Results
Challenges to recruitment and retention encountered
during the study
Though significant efforts of planning and preparations
were done to optimize recruitment, once recruitment of-
ficially started, unforeseen challenges came up. These
challenges are described below and in Table 2 and dis-
cussed below.

Lack of spirometric data in the patient record
A formal diagnosis of COPD requires clinical suspicion
and post-bronchodilator spirometry showing obstruction
(FEV1/FVC < .70). Spirometry also provides a measure
of COPD severity. Of 1881 patients in our target popula-
tion who had one or more visits coded as COPD, em-
physema, or chronic bronchitis, 78% (n = 1218) did not
have any spirometry in their record at all. The lack of
spirometry made the identification of eligible patients
more challenging and required the study team to often
conduct post-bronchodilator spirometry to establish a
diagnosis of COPD. Working in conjunction with the
community spirometry program, research assistants
were trained to conduct post-bronchodilator spirometry.
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Rather than having to schedule the patients in the pul-
monary function testing lab with long wait times, spir-
ometry was brought to the patients’ home clinics.

Barriers to patients’ access to the study
Community clinics aim to serve their immediate neigh-
borhood, but patients often live at greater distances. Of
the enrolled patients with a reported zip code (n = 188),
70% (n = 132) lived outside of their primary care clinic
zip code. The burden of travel was greater for patients
with COPD symptoms. Flexibility in scheduling, accept-
ing no shows and rescheduling, meeting patients closer
to their home, coordinating meeting patients with their

medical visits, and home visits were all done to address
this challenge.

Scheduling and space constraints
Dedicated space for spirometry and the 6-min walk test
was available to the study team at only two out of the
seven sites. For other sites, limited space resulted in re-
stricted recruitment hours, which did not necessarily
align with patients’ availability. In addition, a short re-
cruitment timeframe at each site did not allow accom-
modation to the patients’ ability to participate if they
were experiencing a major life event at time of recruitment.
In working with the limited space and time constraints

Table 1 Study design characteristics to support enrollment and retention of underrepresented minorities

Area of focus Design Characteristic

Community interaction Conducting study in safety net community clinics [29–31]

Working with community-based patient partners [13, 14, 18, 29, 32]

Partnering with community clinics [29, 30, 32]

Meeting with patients and stakeholders over course of study (study advisory board) [33–38]

Clinic interaction Creating value for clinical care (e.g., providing test results to primary care clinicians) [13, 30, 33]

Providing education to clinic staff [33]

Payments to clinics [40]

Basing study activities at community clinics [37, 38, 40–43]

Patient interaction Providing information to patient about their condition [13]

Bilingual staff and study materials [14, 18, 34]

Training research staff in outreach, recruitment and retention, especially for minority and underserved populations [45]

Recruitment Face to face recruitment and enrollment when possible [8, 14]

Minimal inclusion/exclusion criteria [19]

Not requiring patient to endorse diagnosis of condition [14, 27]

Retention Meeting with patient at home or close to where patient lived [14, 18]

Continuity of personal relationship with member of study team [8, 18, 46]

Maintaining contact at 3 month intervals [14, 44]

Both recruitment and retention Flexibility in rescheduling meeting times [14, 18]

Providing compensation to patients [8, 13, 14, 27, 44]

Table 2 Challenges faced during the study and solutions

Challenges Solution

Lack of spirometric data by which to
identify eligible patients

Worked in conjunction with the spirometry community program
Trained research assistants to perform post-bronchodilator spirometry
Looked for other markers of COPD to help with identification of potentially eligible patients
(ex. medications, exacerbation history)
Multiple modes of recruitment including in-person during a scheduled visit, phone calls, letters, flyers in clinic

Limited patient access due to poor
health and transportation barriers

Flexibility in scheduling, accepting no shows and rescheduling, meeting patients closer to home,
meeting with patients during their medical visits, home visits

Space constraints at clinic Scheduling around times where space is available, using more than one visit if space not available for
sufficient time, meeting patients outside of the clinic setting

Diverted attention Prioritization of recruitment

Loss to follow up (by phone) Other forms of communications used (letters, emergency contacts)

Poor patient health Home visits
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allotted by clinics, the study team had to be flexible with
scheduling for the patients. This included breaking the lon-
ger visit into two or three shorter ones and meeting pa-
tients outside of the clinic when space was not available in
the clinic.

Competition between recruitment and retention
The unforeseen recruitment challenges pushed the study
timeline back, which meant that there was significant
overlap between recruitment and 9-month follow up. As
such, efforts originally intended to be directed towards
retention were instead heavily focused on recruitment.
To reach recruitment goals, recruitment visits some-
times took priority over 9-month follow up visits.

Lack of current contact information
While the ability to be contacted by phone was required
for study enrollment, phones often went in and out of
service and numbers were changed. Over the course of
the study, 50 patients could not be reached due to hav-
ing non-working or wrong numbers. To compensate for
difficulties in contacting patients via phone, alternate
forms of communications, such as letters, use of emer-
gency contacts, or meeting patients at appointments,
were utilized.

Poor patient health
Some patients’ health declined over the course of the
study, making it more difficult to meet at their clinic.
The number of home visits conducted increased in fre-
quency to accommodate these needs. Even amongst
those who were able to meet to complete the follow up,
spirometry and 6-min walk tests were often not per-
formed due to physical limitations of the patients. There
were 19 patients who completed spirometry at baseline
and 21 patients who completed the 6-min walk test at
baseline were not able to do so at 9 months due to
health-related reasons.

Additional resources required
Recruitment and retention of underrepresented minor-
ities required more staff time and resources to make
additional phone calls, reschedule appointments, and
travel to meet with patients who have difficulty traveling.
[18, 31] than we anticipated. As a result, we needed to
extend our recruitment period and re-budget personnel
time to meet our goals.

Rates of recruitment and retention
Of the 282 patients identified as eligible for the study, 192
(68%) were recruited, meeting our revised recruitment
goal of 190. In general, patients enrolled were similar to
patients known to be eligible but not enrolled, other than
being older on average (66 vs 62 years) (Table 3). Of the

192 patients enrolled, 171 (89.1%) belonged to one or
more of the underrepresented groups and 62 patients
(32.5%) belonged to more than two of these groups. Spe-
cifically, over half (57%) were African American and 17%
Latino. Over a quarter (29%) reported substance use, 16%
had significant symptoms of depression, and approxi-
mately a third (32%) had less than a higher school educa-
tion with a slightly larger proportion (37%) reporting
limited health literacy (Table 4). Spirometry was obtained
at baseline for 154 enrolled participants (80%), while 134
(70%) were able to complete the 6-min walk test.
The study retained 158 patients (82%) which met our

goal of at least 80%. As shown in Table 4, the only pa-
tient characteristics that appeared to predict loss to
follow-up were use of home oxygen at baseline and hav-
ing more than one hospitalization during the study
period. Patients using oxygen likely had greater clinical
symptoms and disease severity, which would affect their
ability to travel to clinic and complete the measures re-
quired for completion of the study. There was no signifi-
cant association between clinic site and likelihood of
being lost to follow-up.

Discussion
The AIR study employed a variety of techniques around
stakeholder engagement, community partnering, build-
ing trust with patients and community and creating
value for patients and clinics to maximize enrollment
and retention of patients often underrepresented in clin-
ical research due to economic, language and cultural
barriers, or co-existing mental health, substance use or
co-morbid disease. Our rates of recruitment (68%) and
retention (82%) compare favorably to previous random-
ized controlled trials of similar interventions, including
those with more extensive exclusion criteria. In three
community-based studies which recruited patients hos-
pitalized for COPD exacerbation, recruitment rates were
22%, 47%, and 50% and retention rates were 65%, 89%,
and 92%, respectively [47–49]. Another RCT of
self-management support that recruited patients from
primary care and specialty clinics in a large academic
center reported a recruitment rate of 41% and a reten-
tion rate of 81% [50–52]. Two studies that recruited
from patients referred for pulmonary rehabilitation or to
a COPD nurse, reported recruitment rates of 54% and
84%, respectively, and retention rates of 51% and 81%
[53, 54]. Another study, which recruited patients at the
time they filled a prescription for a COPD medication,
reported enrolling 69% of eligible patients with 95%
completing the study [55]. Notably, several studies had
exclusion criteria that would have disqualified many pa-
tients from the AIR Health Coaching Study; for example,
having diagnosis of other lung diseases, unstable cardiac,
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renal, or hepatic disease [49] or having mental disorders,
including schizophrenia, dementia, alcohol or drug
abuse [54].
While it is not possible to precisely link which features

of the AIR study were most important for recruitment
and retention, we believe, based on our experience in
the AIR Study, that three strategies- incorporating pa-
tients’ perspectives, establishing community partner-
ships, and building rapport with patients - were key to

reaching our goals for recruitment and retention. Each
strategy is described below.

Incorporating patients’ perspectives
This study made a concerted effort to incorporate pa-
tients’ perspectives in multi-faceted approaches. As men-
tioned previously, the establishment of the advisory
board, early discussions with patients from the commu-
nity spirometry program, and most importantly, having

Table 3 Characteristics, from review of health record, of patients enrolled compared to all eligible patients

Enrolled
(n = 192)

Eligible, not enrolled
(n = 90)

P-value

Age, in years, mean (sd) 61.6 (7.6) 65.9 (9.1) p < .01

Male, % (n/N) 68% (125/192) 71% (63/90) p = .42

Primary language other than English, % (n/N) 10.7% (18/169) 8.1% (7/86) p = .52

> 1 hospitalization in 12 months prior to recruitment, % (n/N) 30.2% (58/192) 31.1% (28/90) p = .88

Uses oxygen at home, % (n/N) 6.3% (12/190) 12.2% (11/90) p = .09

Prescription for LAMA or LABA+ICS*, % (n/N) 78.7% (151/192) 84.4% (76/90) p = .25

* LAMA Long-acting muscarinic agent; LABA Long-acting beta-antagonist; ICS Inhaled corticosteroid

Table 4 Characteristics of patients retained compared to all patients enrolled

Enrolled
(n = 192)

Completed study
(n = 158)

Did not complete study (n = 34) P-value*

At enrollment

Age, in years, mean (sd) 61.3 (7.6) 61.3 (7.5) 61.1 (8.5) p = .92

Male, % (n/N) 65.5 (126/192) 63.9% (101/158) 73.5% (25/34) p = .29

Preferred Language

English, % (n/N) 87.4% (167/191) 86.6% (136/157) 91.2% (31/34) p = .47

Spanish, % (n/N) 9.4% (18/191) 10.2% (16/157) 5.9% (2/34) p = .44

Other, % (n/N) 3.1% (6/191) 3.2% (5/157) 2.9% (1/34) p = .94

Race

African-American, % (n/N) 56.7% (109/192) 55.7% (88/158) 61.8% (21/34) p = .52

White, % (n/N) 21.3% (41/192) 20.9% (33/158) 23.5% (8/34) p = .73

Asian, % (n/N) 3.6% (7/192) 4.4% (7/158) 0.0% (0/34) p = .21

Other, % (n/N) 16.1% (31/192) 19.0% (30/158) 14.7% (5/34) p = .56

Ethnicity- Latino/Hispanic, % (n/N) 16.7% (32/192) 17.7% (28/158) 11.8% (4/34) p = .40

Substance use, % (n/N) 28.6% (55/192) 26.6% (42/158) 38.2% (13/34) p = .17

PHQ score≥ 15, % (n/N) 15.7% (30/192) 16.6% (26/158) 11.8% (4/34) p = .49

< High school education, % (n/N) 31.9% (61/191) 31.9% (50/157) 32.4% (11/34) p = .95

Limited health literacy**, % (n/N) 37.2% (71/191) 39.5% (62/157) 26.5% (9/34) p = .15

FEV1 < 50% predicted 38.8% (59/152) 38.0% (49/129) 43.5% (10/23) p = .62

Gold category D, % (n/N) 46.3% (88/190) 45.2% (71/157) 51.5% (17/33) p = .51

During study period

> 1 hospitalization, % (n/N) 25.0% (48/192) 22.2% (35/158) 38.2% (13/34) p < 0.05

> 1 hospitalization for COPD, % (n/N) 18.2% (35/192) 17.7% (28/158) 20.6% (7/34) p = .69

Uses oxygen at home, % (n/N) 18.3% (35/191) 14.7% (23/157) 35.3% (12/34) p < 0.005

*For completed study vs did not complete study
**Needs someone to help read medial information at least a little of the time
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a patient partner as a study team member throughout
the entirety of the study helped the team view everything
from the patient perspective. Having this perspective
gave a realistic view of what was feasible or appropriate
for the study population, such as survey length or how
and where to interact with patients. Changes based on
recommendations from patients made this study more
sensitive to the needs and perspectives of the study
population and may have helped the study avoid some
of the stigma often associated with research among un-
derrepresented groups.

Partnering with community sites
Our study experience corroborates reports by others indi-
cating that partnering with community clinics is vital to
enrollment and retention of underrepresented populations
[56]. The community clinics with which we partnered are
highly mission driven, so communicating the potential
benefits of the study to patients (e.g., obtaining important
clinical tests such as spirometry or the 6-min walk test, fa-
cilitating specialist review of cases, and providing health
coaching to half of those enrolled) was critical in messa-
ging. The study team also demonstrated their commit-
ment to the partnership by supporting initiatives of the
community clinics, such as participating in health fairs or
offering in-service sessions and attending clinic huddles or
holiday events. At the beginning of the study, the team
committed to visiting each interested site to report on
findings or offer additional training to support COPD pa-
tients after the end of data collection. The depth of this re-
ciprocal commitment was vital to overcoming barriers of
resource limitations that could otherwise have hobbled
the study (e.g., finding space on busy days).

Building rapport with patients
Rapport is defined as a close and harmonious relationship
in which the people or groups concerned are ‘in sync’ and
is considered a therapeutic relationship between a doctor
and patient [57]. The initial appointments at baseline, last-
ing 2–3 h, allowed time for the research staff to build trust
and rapport with participating patients. This time gave pa-
tients space to talk and ask questions. It also allowed the re-
search staff to take their time in explaining the study, going
through the survey and other measures, and allowed for
breaks if needed. Having the same staff member from base-
line reach out to the patient for follow up attempts may
have promoted the likelihood of them showing up for fol-
low up, which ultimately contributed to the retention rate.
Establishing rapport with patients also helped to decrease
the stigma often associated with research. Once patients felt
they could trust the research staff, they were highly moti-
vated to participate in the study and actually encouraged
other patients to participate. Thus building rapport with in-
dividuals led to building rapport with the community. At

the end of the study, all study participants and stakeholders
were invited to a gathering to celebrate the successful com-
pletion of the study and to report results.
These three strategies are feasible, though each requires

early planning and an investment of resources to imple-
ment. Incorporating patients’ perspectives requires identify-
ing and meeting with patients, caregivers, and patient
advocates. Often potential patient representatives can be
identified by members of the clinic staff or from groups
such as clinic advisory boards or disease-specific education
and support groups. It is also important to advertise more
widely to give patients a chance to self-nominate. Covering
the cost of participation (e.g., transportation, childcare) and
at least a nominal incentive is also important. The second
strategy, developing a relationship with community part-
ners such as clinic sites, also requires a sustained longitu-
dinal commitment, preferably starting prior to the actual
study. In our experience, most community clinic sites are
committed to their patients and their patients’ communi-
ties. Participation in a research study may take resources,
distract from patient care, or be perceived negatively by the
community. Developing a positive relationship with one or
more member of the clinic administrative and service staff
early on is critical. Offering to help with existing activities
such as health fairs or community outreach and providing
educational or other resources can help build a relationship.
Engaging clinic leadership in identifying ways the clinic
could benefit from the study, and how to minimize the ad-
verse impact of the study, is also important. The third strat-
egy, building rapport with patients, can be rewarding for
study staff and patients alike and does not require many
additional resources. Choosing staff who have experience
working with the study’s target groups is helpful, though
not absolutely necessary. Providing opportunities for fre-
quent contact between patients and the same member of
the staff can help facilitate rapport.

Limitations
The lack of data available for those not enrolled in this
study limits our ability to characterize these people are,
what barriers they may face, and to identify strategies
targeted to increase the representation of this population
into research. This study was not designed to test differ-
ent recruitment strategies. Thus, our results are primary
descriptive and our judgements about the relative im-
portance of patient participation, community partner-
ships, and building rapport are based on our experience.

Conclusions
While the AIR study included design features to
maximize the recruitment and retention of patients from
underrepresented groups, additional challenges were en-
countered and responded to during the study. Some
challenges were specific to patients with pulmonary
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disease, such as the lack of spirometric testing. Others,
such as poor health which limited access to the study,
can be expected in other moderate to severe conditions.
Still others, including lack of space at the clinic sites at
which to meet with patients and limited patient contact
information, can be found in many clinics serving under-
represented groups of patients. We hope that reporting
our experience and the three key strategies we describe
will help improve future studies of COPD and similar
conditions. Adopting these approaches could help inves-
tigators achieve participation rates of at least 70%, pro-
viding results that can be more accurately applied to
patients from underrepresented groups, who carry a dis-
parate burden of COPD.

Abbreviations
AIR: Aides in Respiration; COPD: Chronic obstructive pulmonary disease;
FEV: Forced expiratory volume; FEV1: Forced expiratory volume at 1 s;
GOLD: Global Initiative for Chronic Obstructive Lung Disease; ICS: Inhaled
corticosteroid; LABA: Long-acting beta-antagonist; LAMA: Long-acting
muscarinic agent; PCORI: Patient Centered Outcome Research Institute

Acknowledgements
The study team would like to thank our clinic partners, patient advisory
board, patient partners and study participants.

Funding
This work was funded by Patient-Centered Outcomes Research Institute
(PCORI AD-1306-03900). The funding body had no role in designing the
study or in collecting, analyzing, and interpreting the data, or in writing the
manuscript. The views in this paper are solely the responsibility of the au-
thors and do not necessarily represent the views of the Patient-Centered
Outcomes Research Institute (PCORI), its Board of Governors or Methodology
Committee.

Availability of data and materials
Study materials can be found and available for download at https://
cepc.ucsf.edu/health-coaching-chronic-lung-conditions. Study data will be
available through at ClinicalTrial.gov at identifier NCT02234284. Raw and
generated data sets are available from the corresponding author on
reasonable request.

Authors’ contributions
DT and BH wrote and edited the manuscript. RWG was a contributor in
writing the manuscript and analyzed the patient data that was utilized in
this manuscript. DeD and BH recruited the patients for this study. CC and JW
were the health coaches that provided the intervention. ST provided
pulmonary consultation for the patients. CG, DDo and DL were part of the
advisory board and helped guide the design of the study. GS provided the
pulmonary expertise necessary for this study. DT, GS, and RWG designed,
implemented, and oversaw this study. All authors read and approved the
final manuscript.

Ethics approval and consent to participate
This study protocol was approved by the UCSF Human Research Protection
Program (Approval#: 14–12,872) and registered with ClinicalTrials.gov
(NCT02234284). Signed informed consent was obtained from all participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Family and Community Medicine, University of California San
Francisco, 995 Potrero Avenue, Building 80, Ward 83, San Francisco, CA
94110, USA. 2Department of Family and Community Medicine, University of
California San Francisco, San Francisco, CA, USA. 3Department of Family and
Community Medicine, University of California San Francisco, San Francisco,
CA, USA. 4Department of Family and Community Medicine, University of
California San Francisco, San Francisco, CA, USA. 5Department of Family and
Community Medicine, University of California San Francisco, San Francisco,
CA, USA. 6Department of Family and Community Medicine, University of
California San Francisco, San Francisco, CA, USA. 7San Francisco Department
of Public Health, San Francisco, CA, USA. 8University of California San
Francisco at Mount Zion Sleep Disorders Center, San Francisco, CA, USA.
9Department of Physiological Nursing, University of California San Francisco,
San Francisco, CA, USA. 10Department of Medicine: Pulmonology, Critical
Care, Allergy and Sleep Medicine Program, University of California San
Francisco, San Francisco, CA, USA. 11Department of Medicine, Division of
Primary Care and Population Health, Stanford University, Palo Alto, CA, USA.

Received: 25 August 2018 Accepted: 14 February 2019

References
1. Health NIo. Policy and guidelines on the inclusion of women and

minorities as subjects in clinical research — amended. In: NOT-OD-18-
014. Edited by (NIH) NIoH. Washington, D.C.: Department of Health and
Human Services. p. 2001.

2. Paskett ED, Reeves KW, McLaughlin JM, Katz ML, McAlearney AS, Ruffin MT,
Halbert CH, Merete C, Davis F, Gehlert S. Recruitment of minority and
underserved populations in the United States: the centers for population
health and health disparities experience. Contemp Clin Trials. 2008;29(6):
847–61.

3. Spiker CA, Weinberg AD. Policies to address disparities in clinical trials: the
EDICT project. J Cancer Educ. 2009;24(2 Suppl):S39–49.

4. Castillo-Mancilla JR, Cohn SE, Krishnan S, Cespedes M, Floris-Moore M,
Schulte G, Pavlov G, Mildvan D, Smith KY. The AUPSG: minorities remain
underrepresented in HIV/AIDS research despite access to clinical trials. HIV
Clin Trials. 2014;15(1):14–26.

5. Scalici J, Finan MA, Black J, Harmon MD, Nicolson W, Lankes HA, Brady WE,
Rocconi RP. Minority participation in gynecologic oncology group (GOG)
studies. Gynecol Oncol. 2015;138(2):441–4.

6. Eshera N, Itana H, Zhang L. Soon G, Fadiran EO: demographics of
clinical trials participants in pivotal clinical trials for new molecular
entity drugs and biologics approved by FDA from 2010 to 2012. Am J
Ther. 2015;22(6):435–55.

7. Dhalla S, Poole G. Effect of race/ethnicity on participation in HIV vaccine
trials and comparison to other trials of biomedical prevention. Hum Vaccin
Immunother. 2014;10(7):1974–84.

8. Yancey AK, Ortega AN, Kumanyika SK. Effective recruitment and retention of
minority research participants. Annu Rev Public Health. 2006;27:1–28.

9. Britton A, McKee M, Black N, McPherson K, Sanderson C, Bain C. Threats to
applicability of randomised trials: exclusions and selective participation. J
Health Serv Res Policy. 1999;4(2):112–21.

10. Davis S, Wright PW, Schulman SF, Hill LD, Pinkham RD, Johnson LP, Jones
TW, Kellogg HB Jr, Radke HM, Sikkema WW, et al. Participants in prospective,
randomized clinical trials for resected non-small cell lung cancer have
improved survival compared with nonparticipants in such trials. Cancer.
1985;56(7):1710–8.

11. Coakley M, Fadiran EO, Parrish LJ, Griffith RA, Weiss E, Carter C. Dialogues on
diversifying clinical trials: successful strategies for engaging women and
minorities in clinical trials. J Women's Health (Larchmt). 2012;21(7):713–6.

12. Bender MS, Clark MJ. Cultural adaptation for ethnic diversity: a review of
obesity interventions for preschool children. Calif J Health Promot. 2011;9(2):40.

13. Arean PA, Gallagher-Thompson D. Issues and recommendations for the
recruitment and retention of older ethnic minority adults into clinical
research. J Consult Clin Psychol. 1996;64(5):875–80.

Huang et al. BMC Medical Research Methodology           (2019) 19:39 Page 8 of 10

https://cepc.ucsf.edu/health-coaching-chronic-lung-conditions
https://cepc.ucsf.edu/health-coaching-chronic-lung-conditions
http://clinicaltrial.gov
http://clinicaltrials.gov


14. George S, Duran N, Norris K. A systematic review of barriers and facilitators
to minority research participation among African Americans, Latinos, Asian
Americans, and Pacific islanders. Am J Public Health. 2014;104(2):e16–31.

15. Harris DA, Pensa MA, Redlich CA, Pisani MA, Rosenthal MS. Community-
based participatory research is needed to address pulmonary health
disparities. Ann Am Thorac Soc. 2016;13(8):1231–8.

16. Ford JG, Howerton MW, Lai GY, Gary TL, Bolen S, Gibbons MC, Tilburt J, Baffi
C, Tanpitukpongse TP, Wilson RF, et al. Barriers to recruiting
underrepresented populations to cancer clinical trials: a systematic review.
Cancer. 2008;112(2):228–42.

17. Hussain-Gambles M, Atkin K, Leese B. Why ethnic minority groups are
under-represented in clinical trials: a review of the literature. Health Soc
Care Community. 2004;12(5):382–8.

18. Aguirre TM, Koehler AE, Joshi A, Wilhelm SL. Recruitment and retention
challenges and successes. Ethn Health. 2016:1–9.

19. Kennedy-Martin T, Curtis S, Faries D, Robinson S, Johnston J. A literature
review on the representativeness of randomized controlled trial samples
and implications for the external validity of trial results. Trials. 2015;16:495.

20. Celedon JC, Burchard EG, Schraufnagel D, Castillo-Salgado C, Schenker M,
Balmes J, Neptune E, Cummings KJ, Holguin F, Riekert KA, et al. An
American Thoracic Society/National Heart, Lung, and Blood Institute
workshop report: addressing respiratory health equality in the United States.
Ann Am Thorac Soc. 2017;14(5):814–26.

21. Eisner MD, Blanc PD, Omachi TA, Yelin EH, Sidney S, Katz PP, Ackerson LM,
Sanchez G, Tolstykh I, Iribarren C. Socioeconomic status, race and COPD
health outcomes. J Epidemiol Community Health. 2011;65(1):26–34.

22. Barr RG, Celli BR, Martinez FJ, Ries AL, Rennard SI, Reilly JJ Jr, Sciurba FC,
Thomashow BM, Wise RA. Physician and patient perceptions in COPD: the COPD
resource network needs assessment survey. Am J Med. 2005;118(12):1415.

23. Wilper AP, Woolhandler S, Lasser KE, McCormick D, Bor DH, Himmelstein
DU. A national study of chronic disease prevalence and access to care in
uninsured U.S. adults. Ann Intern Med. 2008;149(3):170–6.

24. Dransfield MT, Bailey WC. COPD: racial disparities in susceptibility, treatment,
and outcomes. Clin Chest Med. 2006;27(3):463–71 vii.

25. Gershon AS, Dolmage TE, Stephenson A, Jackson B. Chronic obstructive
pulmonary disease and socioeconomic status: a systematic review. COPD.
2012;9(3):216–26.

26. Omachi TA, Sarkar U, Yelin EH, Blanc PD, Katz PP. Lower health literacy is
associated with poorer health status and outcomes in chronic obstructive
pulmonary disease. J Gen Intern Med. 2013;28(1):74–81.

27. Kramer CB, LeRoy L, Donahue S, Apter AJ, Bryant-Stephens T, Elder JP,
Hamilton WJ, Krishnan JA, Shelef DQ, Stout JW, et al. Enrolling African-
American and Latino patients with asthma in comparative effectiveness
research: lessons learned from 8 patient-centered studies. J Allergy Clin
Immunol. 2016;138(6):1600–7.

28. Huang B, Willard-Grace R, De Vore D, Wolf J, Chirinos C, Tsao S, Hessler D, Su G,
Thom DH. Health coaching to improve self-management and quality of life for
low income patients with chronic obstructive pulmonary disease (COPD):
protocol for a randomized controlled trial. BMC Pulm Med. 2017;17(1):90.

29. Andreae SJ, Halanych JH, Cherrington A, Safford MM. Recruitment of a rural,
southern, predominantly African-American population into a diabetes self-
management trial. Contemp Clin Trials. 2012;33(3):499–506.

30. Lora CM, Ricardo AC, Brecklin CS, Fischer MJ, Rosman RT, Carmona E, Lopez A,
Balaram M, Nessel L, Tao KK, et al. Recruitment of Hispanics into an
observational study of chronic kidney disease: the Hispanic chronic renal
insufficiency cohort study experience. Contemp Clin Trials. 2012;33(6):1238–44.

31. Hays J, Hunt JR, Hubbell FA, Anderson GL, Limacher M, Allen C, Rossouw JE.
The Women's Health Initiative recruitment methods and results. Ann
Epidemiol. 2003;13(9 Suppl):S18–77.

32. Baquet CR, Henderson K, Commiskey P, Morrow JN. Clinical trials: the art of
enrollment. Semin Oncol Nurs. 2008;24(4):262–9.

33. Burns D, Soward AC, Skelly AH, Leeman J, Carlson J. Effective recruitment
and retention strategies for older members of rural minorities. Diabetes
Educ. 2008;34(6):1045–52.

34. Eakin EG, Bull SS, Riley K, Reeves MM, Gutierrez S, McLaughlin P. Recruitment
and retention of Latinos in a primary care-based physical activity and diet trial:
the resources for health study. Health Educ Res. 2007;22(3):361–71.

35. McCaskill-Stevens W, Pinto H, Marcus AC, Comis R, Morgan R, Plomer K,
Schoentgen S. Recruiting minority cancer patients into cancer clinical trials:
a pilot project involving the eastern cooperative oncology group and the
National Medical Association. J Clin Oncol. 1999;17(3):1029–39.

36. McCaskill-Stevens W, Wilson JW, Cook ED, Edwards CL, Gibson RV, McElwain
DL, Figueroa-Moseley CD, Paskett ED, Roberson NL, Wickerham DL, et al.
National Surgical Adjuvant Breast and bowel project study of tamoxifen and
Raloxifene trial: advancing the science of recruitment and breast cancer risk
assessment in minority communities. Clin Trials. 2013;10(2):280–91.

37. Warner ET, Glasgow RE, Emmons KM, Bennett GG, Askew S, Rosner B,
Colditz GA. Recruitment and retention of participants in a pragmatic
randomized intervention trial at three community health clinics: results and
lessons learned. BMC Public Health. 2013;13:192.

38. Wiemann CM, Chacko MR, Tucker JC, Velasquez MM, Smith PB, DiClemente
RJ, von Sternberg K. Enhancing recruitment and retention of minority
young women in community-based clinical research. J Pediatr Adolesc
Gynecol. 2005;18(6):403–7.

39. Ezeugwu CO, Laird A, Mullins CD, Saluja DS, Winston RA. Lessons learned
from community-based minority health care serving system participation in
an NIH clinical trial. J Natl Med Assoc. 2011;103(9–10):839–44.

40. Holmes DR, Major J, Lyonga DE, Alleyne RS, Clayton SM. Increasing minority
patient participation in cancer clinical trials using oncology nurse
navigation. Am J Surg. 2012;203(4):415–22.

41. Rosal MC, White MJ, Borg A, Scavron J, Candib L, Ockene I, Magner R.
Translational research at community health centers: challenges and
successes in recruiting and retaining low-income Latino patients with type
2 diabetes into a randomized clinical trial. Diabetes Educ. 2010;36(5):733–49.

42. Wujcik D, Wolff SN. Recruitment of African Americans to National Oncology
Clinical Trials through a clinical trial shared resource. J Health Care Poor
Underserved. 2010;21(1 Suppl):38–50.

43. Wisdom K, Neighbors K, Williams VH, Havstad SL, Tilley BC. Recruitment of
African Americans with type 2 diabetes to a randomized controlled trial
using three sources. Ethn Health. 2002;7(4):267–78.

44. Flores G, Portillo A, Lin H, Walker C, Fierro M, Henry M, Massey K. A
successful approach to minimizing attrition in racial/ethnic minority, low-
income populations. Contemp Clin Trials Commun. 2017;5:168–74.

45. Michaels M, Weiss ES, Guidry JA, Blakeney N, Swords L, Gibbs B, Yeun S,
Rytkonen B, Goodman R, Jarama SL, et al. The promise of community-based
advocacy and education efforts for increasing cancer clinical trials accrual. J
Cancer Educ. 2012;27(1):67–74.

46. Morgan SE, Occa A, Potter J, Mouton A, Peter ME. "You need to be a good
listener": Recruiters' use of relational communication behaviors to enhance
clinical trial and research study accrual. J Health Commun. 2017;22(2):95–101.

47. Benzo R, Vickers K, Novotny PJ, Tucker S, Hoult J, Neuenfeldt P, Connett J,
Lorig K, McEvoy C. Health coaching and chronic obstructive pulmonary
disease Rehospitalization. A randomized study. Am J Respir Crit Care Med.
2016;194(6):672–80.

48. Bucknall CE, Miller G, Lloyd SM, Cleland J, McCluskey S, Cotton M, Stevenson
RD, Cotton P, McConnachie A. Glasgow supported self-management trial
(GSuST) for patients with moderate to severe COPD: randomised controlled
trial. BMJ. 2012;344:e1060.

49. Wood-Baker R, Reid D, Robinson A, Walters EH. Clinical trial of community nurse
mentoring to improve self-management in patients with chronic obstructive
pulmonary disease. Int J Chron Obstruct Pulmon Dis. 2012;7:407–13.

50. Ashmore J, Russo R, Peoples J, Sloan J, Jackson BE, Bae S, Singh KP, Blair SN,
Coultas D. Chronic obstructive pulmonary disease self-management
activation research trial (COPD-SMART): design and methods. Contemp Clin
Trials. 2013;35(2):77–86.

51. Russo R, Coultas D, Ashmore J, Peoples J, Sloan J, Jackson BE, Uhm M, Singh
KP, Blair SN, Bae S. Chronic obstructive pulmonary disease self-management
activation research trial (COPD-SMART): results of recruitment and baseline
patient characteristics. Contemp Clin Trials. 2015;41:192–201.

52. Coultas DB, Jackson BE, Russo R, Peoples J, Sloan J, Singh KP, Ashmore J,
Blair SN, Uhm M, Bae S. A lifestyle physical activity intervention for patients
with chronic obstructive pulmonary disease. A randomized controlled trial.
Ann Am Thorac Soc. 2016;13(5):617–26.

53. Horton EJ, Mitchell KE, Johnson-Warrington V, Apps LD, Sewell L, Morgan M,
Taylor RS, Singh SJ. Comparison of a structured home-based rehabilitation
programme with conventional supervised pulmonary rehabilitation: a
randomised non-inferiority trial. Thorax. 2018;73(1):29–36.

54. Efraimsson EO, Hillervik C, Ehrenberg A. Effects of COPD self-care
management education at a nurse-led primary health care clinic. Scand J
Caring Sci. 2008;22(2):178–85.

55. Tommelein E, Mehuys E, Van Hees T, Adriaens E, Van Bortel L, Christiaens T,
Van Tongelen I, Remon JP, Boussery K, Brusselle G. Effectiveness of

Huang et al. BMC Medical Research Methodology           (2019) 19:39 Page 9 of 10



pharmaceutical care for patients with chronic obstructive pulmonary
disease (PHARMACOP): a randomized controlled trial. Br J Clin Pharmacol.
2014;77(5):756–66.

56. Kogan JN, Bauer MS, Dennehy EB, Miklowitz DJ, Gonzalez JM, Thompson
PM, Sachs GS. Increasing minority research participation through
collaboration with community outpatient clinics: the STEP-BD community
partners experience. Clin Trials. 2009;6(4):344–54.

57. Norfolk T, Birdi K, Walsh D. The role of empathy in establishing rapport in
the consultation: a new model. Med Educ. 2007;41(7):690–7.

Huang et al. BMC Medical Research Methodology           (2019) 19:39 Page 10 of 10


	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	The Aides in Respiration (AIR) study
	Design features to increase recruitment and retention from underrepresented groups
	Setting and patient population
	Community clinic partners
	Patient involvement
	Patient incentives
	Research staff training
	Study materials
	Health coaching intervention
	Continuity with the same member of the study team


	Results
	Challenges to recruitment and retention encountered during the study
	Lack of spirometric data in the patient record
	Barriers to patients’ access to the study
	Scheduling and space constraints
	Competition between recruitment and retention
	Lack of current contact information
	Poor patient health
	Additional resources required

	Rates of recruitment and retention

	Discussion
	Incorporating patients’ perspectives
	Partnering with community sites
	Building rapport with patients
	Limitations

	Conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References



