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Abstract

Racial/ethnic minorities are underrepresented in clinical research in the USA for multifarious reasons, including barriers to
effective communication between researchers and potential research participants. To address the communication barriers between
researchers and potential participants, we developed a Research Literacy Support (RLS) tool. The focus of this report is to present
findings from the second and third phases of development that refined and assessed usability of the RLS tool. We utilized a
mixed-methods approach that entailed iterative cognitive testing with participants (N=52) from diverse racial/ethnic back-
grounds and interviews with clinical research recruiters (N =20) to modify and refine the design and content of the RLS tool
(phase 2). This was followed by assessment of the usability of the RLS tool by 100 participants (phase 3). During phase 2,
participants provided feedback about layout, word choice, and comprehension of the tool. In phase 3, participants recognized that
they had gained knowledge about clinical research from the RLS tool, although they still had a substantial learning gap after using
the tool, indicating an opportunity for further refinement. The RLS tool may help advance health equity by addressing commu-
nication barriers that may impede minority participation in clinical research.

Keywords Cancer health disparities - Health equity - Research literacy - Clinical research - Biobanking

Introduction

Increasing the diversity of participants enrolled in clinical re-
search is a national public health priority in the USA [10, 23].
Barriers to minority participation in clinical research include
mistrust, costs, transportation, and study design inclusion and
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exclusion criteria such as comorbidities and socioeconomic
status [3]. While many individuals face major challenges in
making informed decisions about enrollment in clinical re-
search, including clinical trials and biobanking research [8,
15], these challenges to participation affect minority and other
underrepresented populations at higher rates than the general
population [2]. Challenges with communication about clinical
research are varied and include critical information that is
difficult for researchers to convey to potential participants in
plain language and incorrect assumptions researchers can
make about what is understandable language [8, 12].
Reaching a clinical trial’s or biobanking study’s recruit-
ment and retention goals remains critical for successful clini-
cal research program implementation and data analysis, par-
ticularly with regard to minority and other underrepresented
populations This underscores the need for innovative recruit-
ment strategies [22, 24]. The disparity in research participation
by minority populations, together with assumptions that po-
tential participants understand clinical research/biobanking
terminology in the informed consent process, served as the
impetus for our development of the Research Literacy
Support (RLS) tool. Using plain language principles [7], we
designed the RLS tool. Our goals were to increase awareness
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of clinical trials and biospecimen research among underrepre-
sented populations by enhancing literacy regarding the pur-
pose and process of medical research. The RLS tool is an
interactive tool to further enhance communication, allowing
recruiters to address areas of concern or misinformation.

We previously reported the first phase of development of
the RLS tool in partnership with the Cancer Disparities
Research Network (CDRN) and under the auspices of the
NCI-funded Geographic and Biobanking Management
Program (G/BMaP) [21]. CDRN experts and other stake-
holders first defined the objectives of the tool and the research
concepts for inclusion, developed a prototype, and, following
the principle of user-centered design, obtained feedback from
end users (prospective research participants and recruiters) for
further development of the prototype. The prospective re-
search participants represented diverse, English-speaking, un-
derrepresented groups, and the recruiters were experienced in
enrolling participants for different types of research studies,
including cancer clinical trials [21]. We now report the second
and third phases of development and assessment of the RLS
tool, which utilized a mixed-methods approach that entailed
iterative cognitive testing to modify and refine the design and
content (phase 2) and a survey of end users to assess tool
usability (phase 3).

Materials and Methods

Study Setting The study setting included five academic med-
ical centers with cancer centers and CDRN membership or
their CDRN affiliates [20]. Northwestern University served
as the Coordinating Center for RLS tool development. The
other participating CDRN member organizations were Fox
Chase Cancer Center, Mayo Clinic Cancer Center, Ohio
State University, and Roswell Park Comprehensive Cancer
Center. Settings were located in the greater Chicago area, the
western New York region, rural Appalachian Ohio, the greater
Philadelphia area, and also included a Native American urban
sample.

Study Design and Intervention Development Process
Developing the RLS tool involved four steps, delineated in
three phases. Phase 1 was recently published; it entailed de-
velopment of the prototype of the RLS tool by a panel of
CDRN experts and other stakeholders followed by pilot test-
ing of the prototype with five clinical trial recruiters and 10
prospective research participants [21]. Upon completion of
phase 1, the RLS tool consisted of a series of 34 cards intro-
ducing key informed consent concepts associated with re-
search. The tool was organized into sections on basic research
information, study-specific information, and research partici-
pants’ rights in addition to cards that addressed myths and
truths. Multiple prompts served as conversation starters to

facilitate discussion between study recruiters and research par-
ticipants [21]. The tool was divided into two sets of cards, one
focused on biobanking and the other on clinical trial research.
Each set consisted of 28 cards that included 22 shared cards
and either six clinical trial-specific cards or six biobanking-
specific cards.

Phase 2 consisted of two iterations of semi-structured in-
terviews with potential research participants (cognitive test-
ing) (N=52) and experienced clinical research recruiters
(N=20) followed by modifications to the tool based on the
results. Phase 3 was a post-test survey of the tool modified in
phase 2 that was given to prospective research participants
(N=100). Our mixed-methods approach of cognitive testing,
semi-structured interviews, and surveys produced new in-
sights during the development process that guided the study
design, including the number of iterative testing cycles and
core constructs. This study was approved by the Institutional
Review Board (IRB) of Northwestern University (which
served as the central IRB), as well as Ohio State University,
Fox Chase Cancer Center, Mayo Clinic, and Roswell Park
Comprehensive Cancer Center IRBs.

Study Population The study population consisted of adults
and clinical trial recruiters at multiple sites. Participants of
diverse race/ethnicity were recruited from Ohio State
University (Rural Whites), Mayo Clinic (Native American
urban sample), Roswell Park (African Americans and Native
Americans), and Fox Chase Cancer Center (Latinos/
Hispanics). In both phase 2 and phase 3 of the study, eligibility
criteria were men and women, 18 years of age or older, and
able to read and speak English. Researchers recruited a pur-
posive sample of adults from diverse racial/ethnic back-
grounds, research experiences (with/without prior research
participation), and cancer status (with/without a cancer diag-
nosis). Research experience was broadly defined as any pre-
vious research participation in clinical, social/behavioral, and/
or community interventions requiring written informed con-
sent. Potential participants were recruited via newsletters, re-
ferral from clinical research staff, and flyers posted in clinics
and community organizations. Recruitment materials indicat-
ed participants would receive a gift card upon completing the
interview.

In phase 2, researchers recruited a purposive sample of
clinical trial recruiters who were employed at the above
CDRN member sites and had experience recruiting partici-
pants from diverse racial/ethnic backgrounds. Efforts to re-
cruit clinical trial recruiters consisted of sharing study infor-
mation and materials via e-mail listservs, newsletters, and pre-
sentations at staff meetings.

Cognitive Testing of Participants Phase 2 was iterative and

consisted of two sets of cognitive interviews intended to mod-
ify and refine the design and content of the prototype to ensure
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the tool’s appropriateness and usability among diverse
English-speaking populations. At each site, recruitment goals
for phase 2 consisted of 10 research participants and four
clinical research recruiters. Researchers conducted the first
round of semi-structured interviews between August and
September 2013 at Northwestern University and a partnering
suburban community clinic that serves low-income uninsured
patients. Researchers made the first set of revisions to the RLS
tool after this round. Researchers then conducted the second
round of interviews with the modified RLS tool between
September 2013 and June 2014 at four additional CDRN af-
filiates. Interview length was approximately 30—45 min.
Researchers revised the RLS tool based on the feedback pro-
vided in the second round of interviews.

Researchers collected the following information: (1) partic-
ipant demographics (age, sex, education level, race/ethnicity,
born in the USA, country of origin, length in the USA [if not
US born], primary language/s spoken, personal/family cancer
history, and previous research/biobanking participation); (2)
participant interviews (general preferences about various as-
pects of the tool, understanding of card-specific clinical re-
search concepts, and tool usability); and (3) clinical recruiter
interviews (perspectives about tool language comprehensibil-
ity, challenges associated with recruiting participants, and sug-
gestions to improve content, overall usability, and potential
utility of the RLS tool for recruitment. Additional information
collected included experience with different types of studies
[screening, treatment, etc.], diseases/conditions, and years of
recruitment experience.)

Post-test Survey In phase 3, researchers conducted a post-
test survey of participants about the RLS tool after its re-
vision in phase 2, in order to assess usability. The partici-
pant survey included questions on content, format and
readability, comprehension/understanding, willingness to
participate in research, and preferred methodology for
delivery/administration of this instrument. Each site had a
recruitment goal of 20 participants, 10 with and 10 without
prior research participation. Within each group of 10, par-
ticipants were randomized, with half reviewing the clinical
trial-specific and half reviewing the biobanking-specific
set of cards. Interviews of approximately 30—45 min were
conducted between May and September 2015. The recruit-
ment sites remained the same as in phase 2 except that
Native Americans were recruited from urban (off-
reservation) communities located throughout the western
New York region.

Data Collection After reviewing the RLS tool while alone,
participants and recruiters (phase 2 only) were interviewed
about the tool. To standardize data collection, the coordinating
center developed interview guides for participants and re-
cruiters and trained research staff conducting the interviews
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via telephone conference calls. For cognitive testing (phase 2),
investigators and researchers across the five academic centers
jointly developed the qualitative data collection instruments.
For the post-test survey (phase 3), using the interview guide,
research staff solicited quantitative feedback on the RLS tool.
The post-test survey was a quantitative, multiple-choice in-
strument conducted in the form of an interview, i.e., it was
read to participants.

Data Analysis Qualitative analysis. During phase 2, trained
research staff took detailed notes during interviews and
uploaded the notes to REDCap® software to extract common
themes and responses as they relate to words, images, read-
ability, and overall content of the communication tool. Using
grounded theory and the constant comparative method as pre-
viously described [25], the research team examined and coded
the transcripts using data analysis software Atlas.ti version
6.2, and then used a priori codes based upon the semi-
structured interview guide to develop an initial codebook. In
phase 2, the research team used feedback from participants
and recruiters to modify the RLS tool. Researchers across sites
discussed revisions and reached consensus before
implementing any changes for the next version of the tool.

Quantitative analysis. We used a cross-sectional analysis
approach using SPSS (version 23) by calculating descriptive
statistics to categorize topics. Demographic data from each
site were analyzed using descriptive statistics. This interven-
tion development study was not powered for inferential statis-
tics. Because the primary purpose of phase 3 was assessing
overall usability, no additional modifications were done after
the post-test survey.

Results
Demographics

A total of 172 participants and recruiters took part in this
study, including 52 participants and 20 recruiters in phase 2
and 100 participants in phase 3. Participant demographics are
shown separately and combined for phase 2 and phase 3
(Table 1). Briefly the aggregate demographics across phase
2 and phase 3 include the following. Participants were mostly
female (68%). Participants’ self-identified race included
White (42%), African American (30%), and Native
American (20%). In addition, 23% of participants self-
identified ethnicity as Hispanic/Latino. Nearly one third
(30%) reported completing high school as their highest edu-
cational attainment. Although less than half of the participants
indicated a personal cancer diagnosis, 88% of the participants
reported having a family member who had cancer, which in-
cluded breast, colon, ovarian, and prostate cancer. In addition,
consistent with our intention of recruiting participants with a
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Table 1 Participant
demographics Characteristic Phase 2 (N=52) Phase 3 (NV=100) Total (N =152)
N (%) N (%) N (%)
Site
NU 12 23.1) 20 (20.0) 322L1)
FCCC 10 (19.2) 18 (18.0) 28 (18.4)
Mayo 10 (19.2) 0 (0.0) 10 (6.6)
OSuU 10 (19.2) 21 (21.0) 31 (20.4)
RPCI 10 (19.2) 41 (41.0) 51(33.6)
Age (years)
21-30 3(5.8) 19 (19.0) 22 (14.5)
3140 9(17.3) 13 (13.0) 22 (14.5)
41-50 13 (25.0) 12 (12.0) 25 (16.4)
51-60 9 (17.3) 23 (23.0) 32 21.1)
61+ 18 (34.6) 33 (33.0) 51(33.6)
Sex
Male 23 (44.2) 26 (26.0) 49 (32.2)
Female 29 (55.8) 74 (74.0) 103 (67.8)
Ethnicity (Hispanic)
Yes 11 (21.2) 24 (24.0) 35(23.0)
No 40 (76.9) 76 (76.0) 116 (76.3)
NR 1(1.9) 0 (0.0) 1(0.7)
Region (Appalachia)
Yes 5(9.6) 16 (16.0) 21 (13.8)
Race
White 20 (38.5) 44 (44.0) 64 (42.1)
Asian 0(0.0) 0(0.0) 0(0.0)
African American 16 (30.8) 30 (30.0) 46 (30.3)
Native American 9(17.3) 21 (21.0) 30 (19.7)
Other 4(1.7) 5(5.0) 9(5.9)
NR 3 (5.8) 0 (0.0) 3(2.0)
Education
<HS 12 (23.1) 13 (13.0) 25 (16.5)
HS 27 (51.9) 18 (18.0) 45 (29.6)
Some college 13 (25.0) 39 (39.0) 52 (34.2)
College graduate 0(0.0) 18 (18.0) 18 (11.8)
Graduate school 0 (0.0) 12 (12.0) 12 (7.9)
Bom in the USA
Yes 41 (78.8) 88 (88.0) 129 (84.9)
No 10 (19.2) 12 (12.0) 22 (14.5)
Did not answer 1(1.9) 0(0.0) 1(0.7)
Personal cancer diagnosis
Yes 25 (48.1) 40 (40.0) 65 (42.8)
No 27 (51.9) 60 (60.0) 87 (57.2)
Family cancer diagnosis
Yes 41 (78.9) 92 (92.0) 133 (87.5)
No 9(17.3) 8 (8.0) 17 (11.2)
Unsure 1(1.9) 0 (0.0) 10.7)
NR 1(1.9) 0 (0.0) 1(0.7)
Previous research participation
Yes 16 (30.8) 49 (49.0) 65 (42.8)
No 35(67.3) 51 (51.0) 86 (56.6)
Unsure 1(1.9) 0 (0.0) 1(0.7)
Previous biobanking research participation
Yes 9(17.3) 24 (24.0) 33 (21.7)
No 41 (78.8) 76 (76.0) 117 (77.0)
NA/refused 2(3.8) 0(0.0) 2(1.3)
mix of research experiences, 43% of participants reported par- Study results are chronologically reported to document the
ticipating in research studies, e.g., colorectal cancer and dia- iterative development process to the first standardized edition

betes behavior screening surveys, and 22% reported donating  of the RLS tool. Phase 2 data were collected across the themes
biospecimens such as breast tissue, prostate tissue, blood, and (1) overall feedback and layout, (2) comprehensibility and

urine for research.

word use, and (3) usability of the tool.
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Phase 2 Participant Feedback

Theme 1. Overall Feedback and Layout Participants valued the
use of pictures to pace the presentation and thereby prevent
information overload. Participants indicated that the language
was clear and respectful, and that the content addressed clin-
ical research questions logically.

Theme 2. Comprehensibility and Word Use Participants re-
ported learning new information about clinical research and
valued this opportunity to learn at their own pace. Participants
also valued that the cards encouraged active learning by
prompting questions. Participants reported learning that
healthy people could participate in research and that informed
consent is wholly voluntary. Despite the use of plain language
in the RLS tool, participants still required additional informa-
tion to gain a fundamental understanding of terms and con-
cepts associated with standard of care, informed consent, and
biobanking.

Theme 3. Usability of the Tool Participants confirmed the
cards were a helpful resource for individuals invited to partic-
ipate in research, noting that the cards clarified the consent
process, addressed myths, and supported informed decision-
making. Participants also agreed that using the RLS tool
would make individuals more likely to participate in research
and saw their value in prompting important questions that a
participant might not ask without this tool.

Phase 2 Recruiter Feedback

Recruiters generally viewed the format and the concise and
simple language as appropriate for participants to encour-
age active learning through question prompts. Recruiters
deemed the cards a valuable educational tool for diverse
populations during recruitment. Regarding comprehensi-
bility and word use, recruiters identified terms requiring
further clarification. Some of these words directly related
to information in the “Who has access to my information?”
and “How is my identity protected?” cards. For example,
recruiters suggested that the terms “personal identifiers”
and “coded” be removed and cards revised to read,
“information that can identify you will be removed and
replaced with a special code.” They also recommended
the term “privacy” replace “confidentiality.” They further
recommended revising the “Standard of care” card to ex-
plain that “most doctors would agree patients should re-
ceive current clinical care (standard of care)” and to clarify
that “some research studies focus on improving the current
standard of care.” In addition, recruiters viewed the cards
as a recruiter training tool that could guide them in
explaining research concepts in simple, comprehensible
language to potential participants.
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Summary of Changes Made After Phase 2

Based on participant and recruiter feedback, researchers made
several changes to the RLS tool. New images were added to
enhance diversity, and comprehension of research concepts
presented was improved by addressing areas where clarity
was insufficient (e.g., the meaning of informed consent and
participants’ right to withdraw from a study at any time). New
cards were subsequently created to address those needs. One
encouraged participants to inquire about the benefits and po-
tential harms of participation in a study. Another indicated that
if a potential participant decided to participate in a study, re-
search staff would review study-specific details and outline
immediate next steps. As an example of card revision; Fig. 1
shows the text in the biobanking card “How long will my
samples be stored?” before (A) and after (B) revisions to the
card at the end of phase 2.

Phase 3 Post-test Survey

Phase 3 data related to format and content, comprehension,
attitudes towards research, and delivery methods preferences.

Format and Content In the post-test survey, nearly all (98%)
of participants agreed the information on the cards helped
them understand clinical research; however, 11% of partici-
pants still reported the information on the card was hard to
understand (Table 2). According to 82% of participants, pic-
tures helped them understand the information, indicating the
value of visual aids in the tool. A fifth of participants (20%)
felt that it took them too long to read the cards (Table 2).

Knowledge/Comprehension Participants completed a series of
knowledge questions after reviewing the cards, which illumi-
nated some important learning gaps. Notably, a small percent-
age of participants believed that participating in research
would cure their disease (6%), 20% did not know that a re-
search participant can withdraw from a study at any time, and
only 52% affirmed that in a randomized study, there is a
chance of not being randomized to the treatment group.

Attitudes Towards Research Following their review of the
cards, 82% of participants reported that they would be likely
to participate in research. Among the participants randomized
to review the biobanking set of cards, 76% reported they
would be likely to donate a specimen.

Delivery Preferences and Usability While 61% of participants
indicated they preferred the cards be mailed to them in ad-
vance, 34% preferred to review the cards at their clinic ap-
pointment (Table 3). Comparable percentages of participants
were interested in reviewing the cards in print (43%) versus
video/digitally format (44%). Over three quarters (79%) of
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a
How long will my samples be stored?
e Samples will be kept as long
as they are useful or until
you ask to stop being a part
of the study
b

How long will my samples be stored?

e The length of time your
sample is stored depends on
the study and the type of
sample you donated.

e The consent form will state
how long samples will be
stored.

If you no longer want your
samples used for research:

e You must ask in writing that
you want your samples
destroyed.

e You can ask for written
confirmation once your
samples are destroyed.

Fig. 1 Example of the text in a biobanking card before (A) and after (B)
phase 2 card revision

participants reported they anticipated it could take up to
30 min to review the cards while 20% of participants indicated
it could take more than 30 min. Among the racial/ethnic
groups, 46% of the Hispanic/Latino participants indicated that
it would take them more than 30 min to review the cards.

Discussion

The multi-site development of the RLS tool reported here was
based on user-centered design and entailed a step-by-step
learning approach rather than a prospective study design.
Specifically, feedback from end users (potential clinical re-
search participants representative of diverse underrepresented
populations and clinical research recruiters experienced in
working with diverse underrepresented groups) provided

social and cultural context that informed the iterative study
design in-process. The approach applied here lends further
support to the pragmatic value of making adaptations and
changes to study design based on context over the course of
a study in implementation science [11]. Our approach pro-
vides a framework for analogous initiatives in health equity
research, e.g., creation of patient education tools, as well as
continual improvement of the RLS through testing in the field
and further adaptation to address learning gaps.

Participants and recruiters noted the value of the RLS tool
in improving potential participants’ understanding of research
concepts, thus fostering informed participation in clinical tri-
als and biobanking studies. Participants confirmed that the
RLS tool supports decision-making by answering general
questions, addressing concerns, and debunking myths related
to clinical research. Training recruiters in communication has
been identified as an essential skill to improve study recruit-
ment and retention [1]. Recruiters indicated this RLS tool
could serve as a training tool for recruiters as it could explain
research concepts in simple language and serve as a reminder
to ask potential participants if they had any questions.
Participants appreciated the question-answer format, because
it addressed clinical research in a logical way and encouraged
them to ask questions of research staff. These findings are
consistent with general guidelines aimed to increase health
literacy [16].

Because the RLS tool has utility in making comprehensible
specific terms and concepts in clinical research that are diffi-
cult for participants to understand [8] and that clinicians and
recruitment staff often have difficulty explaining to potential
participants [14], the RLS tool could provide the additional
support needed for research participants to understand clinical
research information, a gap in the informed consent process
identified in a systematic review [8]. The depth of this gap is
conveyed by the estimate that research participants only un-
derstand between 30 and 81% of the information presented to
them, and these numbers vary with respect to education and
literacy levels [4, 8]. In this study, participants recognized that
they had gained knowledge about clinical research from the
RLS tool, although they still had a substantial learning gap
after reading the cards.

Although there was no pretest comparator because the
primary focus was on gaining the trust of participants to
foster engagement and active learning, the measurement of
participants’ comprehension of clinical research terms and
concepts post-test identified learning gaps where further
development of the tool is warranted. For example, one
such area of opportunity is to address the rather large per-
centage of users of the tool who did not fully understand
their rights to withdraw from a study. This gap identifica-
tion is illustrative of how the RLS is intended to evolve by
addressing areas of improvement needed that are identified
by participant feedback.
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Table 2 Format and content (phase 3) N(%)

N Total Site A Site B Site C Site D Site E
100 20 21 18 21 20

The cards looked professional.

Agree 96 (96.0) 20 (100.0) 20(95.2) 18 (100.0) 20(95.2) 18 (90.0)

Disagree 0(0.0) 0 (0.0) 0(0.0) 0 (0.0) 0(0.0) 0 (0.0

The pictures on the cards helped me understand the information presented.

Agree 82 (82.0) 16 (80.0) 15 (71.4) 17 (94.4) 18 (85.7) 16 (80.0)

Disagree 8(8.0) 1(5.0) 5(23.8) 0 (0.0) 0(0.0) 2 (10.0)

The information on the cards was important; it helped me understand clinical research.

Agree 98 (98.0) 20 (100.0) 21 (100.0) 17 (94.4) 20 (95.2) 20 (100.0)

Disagree 0(0.0) 0 (0.0 0 (0.0 0(0.0) 0(0.0) 0(0.0)

It took too long to read the cards.

Agree 20 (20.0) 2 (10.0) 0 (0.0 7 (38.9) 7 (33.3) 4(20.0)

Disagree 75 (75.0) 18 (90.0) 20(95.2) 11 (61.1) 12 (57.1) 14 (70.0)

The information on the cards was hard for me to understand.

Agree 11 (11.0) 1(5.0) 0(0.0) 3(16.7) 5(20.0) 2 (10.0)

Disagree 89 (89.0) 19 (95.0) 21 (100.0) 15 (83.3) 16 (76.2) 18 (90.0)

It was easy for me to learn from reading this cards.

Agree 98 (98.0) 19 (95.0) 21 (100.0) 18 (100.0) 20 (95.2) 20 (100.0)

Disagree 2(2.0) 1(5.0) 0(0.0) 0 (0.0) 1 (4.8) 0 (0.0)

When medical words were used in the cards, they were explained.

Agree 93 (93.0) 17 (85.0) 21 (100.0) 18 (100.0) 18 (85.7) 19 (95.0)

Disagree 4 (4.0) 1(5.0) 0 (0.0 0(0.0) 2(9.5) 1(5.0)

The menu of choices was Agree, Disagree, and Not Sure. Shown here are values for the Agree and Disagree responses. Values for Not Sure and Did Not

Answer are not shown

Recruiters indicated that the biobanking component was a
strength of this RLS tool. Participants needed reassurance that
biospecimens are stored in a secure private place, and that they
could request that specimens be destroyed. The RLS tool ad-
dressed these and other concerns about biobanking research
[19]. After reviewing the RLS tool, 76% of participants reported
a willingness to donate specimens for biobanking research. This
number suggests room for improvement, underscoring the im-
portance of further addressing known barriers to biospecimen
donation by minorities, such as medical mistrust and suspicion
of exploitation [6], by reinforcing participants’ understanding of
their rights in biobanking research participation and the societal
benefits of participation. Understanding the potentially multifac-
torial basis for participants’ hesitance to participate in biobanking
research may identify learning gaps that the RLS can be modified
to address.

Based on feedback from participants, several key overall
changes were made during phase 2 to address concerns and
further tailor this tool for diverse racial and ethnic groups. We
included new pictures/images that were more representative of
African American and Native American populations. In addi-
tion, we created a “Take home message” card that specified
that many tribes have governing bodies that provide oversight
of studies including biospecimen collection.
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Large-scale efforts to advance diversity in clinical research
include the All of Us Research Program, a Precision Medicine
Initiative of the National Institutes of Health, which aims to
accelerate research and thereby improve health by enrolling
and collecting data on a diverse cohort of at least one million
volunteers (participants) representative of persons from all
walks of life in the USA, including racial/ethnic minorities
and other underrepresented groups. The All of Us Research
Program represents a large-scale effort underway to overcome
the well-documented underrepresentation of racial/ethnic mi-
nority and other marginalized groups in clinical research in the
USA [3, 4]. We anticipate that the RLS tool may be used by
recruiters to improve communication with potential research
participants for the A/l of Us Research program and may find
utility in community education and community-based partic-
ipatory research.

In addition, the RLS tool may prove useful along the var-
ious recruitment points including community outreach efforts
as well as within the healthcare and community settings to
support continuity of messaging. For example, partnerships
with patient resource and public libraries may broaden the
reach of this RLS tool. Integration of the RLS tool within
the work of community health workers and patient navigators,
who often have personal or cultural ties to underserved
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Table 3 Preference and usability N (%)
Number Total Site A Site B Site C Site D Site E
100 20 21 18 21 20
I would like to review these by myself.
Agree 65 (65.0) 11 (55.0) 12 (57.1) 16 (88.9) 13 (61.9) 13 (65.0)
Disagree 11 (11.0) 3 (15.0) 2(9.5) 1(5.6) 4(19.0) 1(5.0)
I would like to review the cards with family or a friend.
Agree 59 (59.0) 13 (65.0) 12 (57.1) 17 (94.4) 8 (38.1) 9 (45.0)
Disagree 14 (14.0) 2 (10.0) 6 (28.6) 1(5.6) 5(23.8) 0 (0.0)
I would like to review these cards with research staff.
Agree 72 (72.0) 14 (70.0) 13 (61.9) 16 (88.9) 16 (76.2) 13 (65.0)
Disagree 7 (7.0) 1(5.0) 3(14.3) 2 (11.1) 1(4.8) 0 (0.0)
I would like to review these cards with my doctor or nurse.
Agree 64 (64.0) 12 (60.0) 17 (81.0) 16 (88.9) 12 (57.1) 7 (35.0)
Disagree 11 (11.0) 4(20.0) 2(9.5) 2 (11.1) 3(14.3) 0(0.0)
I would like to have these read to me.
Agree 17 (17.0) 1(5.0) 1(4.8) 6(33.4) 4(19.0) 5(25.0)
Disagree 70 (70.0) 17 (85.0) 17 (81.0) 11 (61.1) 16 (76.2) 9 (45.0)
I would like to have the cards mailed to me.
Agree 44 (44.0) 2 (10.0) 13 (61.9) 12 (66.7) 12 (57.1) 5(25.0)
Disagree 28 (28.0) 11 (55.0) 4(19.0) 5(27.8) 3(14.3) 5(25.0)
I would like to review the cards on a print format (e.g. booklet).
Agree 43 (43.0) 9 (45.0) 6 (28.6) 10 (55.6) 10 (47.6) 8 (40.0)
Disagree 26 (26.0) 6 (30.0) 6 (28.6) 6(33.3) 3(14.3) 5(25.0)
I would like to review the cards in a video format.
Agree 44 (44.0) 8 (40.0) 6 (28.6) 9 (50.0) 11 (52.4) 10 (50.0)
Disagree 30 (30.0) 8 (40.0) 9(42.9) 7 (38.9) 2(9.5) 4 (20.0)
The video format (s) that I would like to review:
Computer 49 (49.5) 8 (40.0) 14 (66.7) 3 (16.7) 15 (75.0) 9 (45.0)
TV 38 (38.4) 5(25.0) 10 (47.6) 2 (11.1) 15 (75.0) 6 (30.0)
DVD 37 (37.4) 3(15.0) 8 (38.1) 6 (33.3) 14 (70.0) 6 (30.0)
iPad or tablet 36 (36.4) 5(25.0) 8 (38.1) 1 (5.6) 12 (60.0) 10 (50.0)
Smart phone 32 (32.3) 8 (40.0) 6 (28.6) 0(0.0) 7 (35.0) 11 (55.0)
If you were asked to participate in a research study, when would you want the cards given to you review?
Mailed prior to appointment 61 (61.0) 12 (60.0) 15 (71.4) 11 (61.1) 11 (52.4) 12 (60.0)
At the office when I arrive for my appointment 34 (34.0) 5(25.0) 6 (28.6) 7 (38.9) 8 (38.1) 8 (40.0)
After appointment (take them home) 4 (4.0) 2 (10.0) 0(0.0) 0 (0.0) 2(9.5) 0(0.0)
How much time do you think patients would need to review the cards?
0-15 min 37 (37.0) 11 (55.0) 6 (28.6) 1(5.6) 4(19.0) 15 (75.0)
16-30 min 42 (42.0) 8 (40.0) 12 (57.1) 6(33.3) 11 (52.4) 5(25.0)
>30 min 20 (20.0) 0 (0.0) 3(14.3) 11 (61.1) 6 (30.0) 0 (0.0)
NR 1(1.0) 1(5.0) 0 (0.0) 0(0.0) 0(0.0) 0 (0.0)

The menu of options for agreement or disagreement was Strongly Agree, Somewhat Agree, Neutral, Somewhat Disagree, and Strongly Disagree. In this
table, Agree is the sum of Strongly Agree and Somewhat Agree, Disagree is the sum of Strongly Disagree and Somewhat Disagree, and Neutral and Did

Not Answer are not shown

communities, are also promising strategies for facilitating
open communication about research participation. While lay
patient navigators have already demonstrated efficacy in in-
creasing minority patient recruitment to cancer clinical trials
[9], additional research is warranted to examine the potential

roles of patient navigators in participant recruitment for re-
search and the potential role of the RLS tool in this process.
Recruiters acknowledged this RLS tool was a valuable
training resource that can support clinical research recruitment
efforts with diverse populations [5, 13]. This study
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complements qualitative recruitment studies with recruiters
and diverse populations that showed the importance of effec-
tive verbal communication behaviors specifically translating
and simplifying study information, adapting conversation
style, using examples to illustrate concepts, incorporating
risks and benefits, and encouraging participants [17, 18].

Participants showed a preference for a digital/video version
of the RLS tool, and for reviewing the cards independently.
However, the protracted time period required in some cases to
review the cards (up to 45 min) suggest the benefit of having
the participant review the cards with a recruiter or a trained lay
patient navigator, whose cultural affinities [9] could potential-
ly help facilitate comprehension and enhance motivation
through interpersonal interactions. Development of a RLS us-
er guide for recruiters could further enhance their role in mak-
ing the tool fully accessible to participants. In addition, given
the diverse modes of preferred delivery, wide use of the tool
may best be effected by offering an array of delivery modes
that are compatible with adult learning theories that people
learn in different ways. Further development of the RLS tool
through pre- and post-test comprehension assessments may
also guide best practices regarding RLS delivery.

This study had several limitations. Foremost, the purposive
sample of recruiters and participants limits the generalizability
of the findings. In particular, the decision to solicit feedback
from participants at academic medical centers may have re-
sulted in recruitment of participants with higher education
level than anticipated. Second, the limited sample size did
not allow for disentangling feedback provided by those with
prior research participation experience. Third, the tool is cur-
rently only available in English, which could have affected the
study population. Future efforts to translate this tool and use it
with non-English speaking populations are underway.

Conclusions

In this mixed-methods study to develop a Clinical Research
Literacy Support (RLS) tool, researchers obtained invaluable
feedback about the communication tool from potential end users
and applied findings towards iterative development. The RLS
tool was clearly useful to both participants and researchers at
initiating, guiding, and fostering communication between re-
searchers and participants, but key challenges remain—including
optimizing the delivery mode to realize comprehensive learning
in an acceptable timeframe. Overcoming communication barriers
could improve future clinical research recruitment and retention
efforts and help increase diverse participation in clinical trials and
biobanking studies.
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