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Abstract

Introduction: Clinical trial participation among US Hispanics remains low, despite a significant
effort by research institutions nationwide. ResearchMatch, a national online platform, has
matched 113,372 individuals interested in participating in research with studies conducted by
8778 researchers. To increase accessibility to Spanish speakers, we translated the ResearchMatch
platform into Spanish by implementing tenets of health literacy and respecting linguistic and
cultural diversity across the US Hispanic population. We describe this multiphase process, pre-
liminary results, and lessons learned. Methods: Translation of the ResearchMatch site consisted
of several activities including: (1) improving the English language site’s reading level, removing
jargon, and using plain language; (2) obtaining a professional Spanish translation of the site and
incorporating iterative revisions by a panel of bilingual community members from diverse
Hispanic backgrounds; (3) technical development and launch; and (4) initial promotion.
Results: The Spanish language version was launched in August 2018, after 11 months of develop-
ment. Community input improved the initial translation, and early registration and use
by researchers demonstrate the utility of Spanish ResearchMatch in engaging Hispanics.
Over 12,500 volunteers in ResearchMatch self-identify as Hispanic (8.5%). From August
2018 to March 2020, 162 volunteers registered through the Spanish language version of
ResearchMatch, and over 500 new and existing volunteers have registered a preference to receive
messages about studies in Spanish. Conclusion: By applying the principles of health literacy and
cultural competence, we developed a Spanish language translation of ResearchMatch. Our multi-
phase approach to translation included key principles of community engagement that should
prove informative to other multilingual web-based platforms.

Introduction

While people of Hispanic background comprise approximately 18% of the US population, less
than 8% of clinical trial participants identify as Hispanic [1]. The National Institutes of Health
(NIH) recognized this shortcoming and mandated that clinical research investigators make a
substantial effort to recruit minorities, including this group [2]. Large academic medical centers
with NIH-funded Clinical and Translational Science Awards (CTSAs) have been charged with
improving Hispanic enrollment in trials [3], and university and hospital ethics boards endorse
the importance of boosting minority inclusion [4].

Language barriers represent an issue of particular importance in clinical trial recruitment.
The geographic origins of the US Hispanic population are heterogeneous, representing more
than 20 different Spanish-speaking countries [5], with the most common backgrounds being
Mexican (62.9%), Central American (9.5%), Puerto Rican (9.2%), South American (6.4%),
and Cuban (3.8%) [6]. Because 38% of US Hispanics are estimated to speak Spanish primarily
or exclusively [7], Spanish translations of research-related materials should be universally ren-
dered in a manner that promotes understanding and inclusivity. Variations in dialect and terms,
as well as variability in culture, can present translation challenges and require a thoughtful
approach to translating English language recruitment content and messaging into Spanish.

ResearchMatch [8] is an online platform that facilitates the awareness of and the participa-
tion in research by connecting individuals with researchers seeking participants, via a secure,
online interface (Fig. 1). Created in 2009 at Vanderbilt University Medical Center (VUMC) with
the collaboration of the CTSA consortium of institutions and funded through the National
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Center for Advancing Translational Sciences (NCATS),
ResearchMatch currently supports over 146,500 self-registered
volunteers, and 8000 researchers from 169 research institutions.

Creating a Spanish language version of ResearchMatch would,
we hoped, extend this platform’s functionality by increasing aware-
ness of research opportunities and lowering the participation bar-
riers for Spanish-speaking populations by connecting them with
researchers. This paper describes the methods we used to create
a Spanish translation of ResearchMatch, and documents lessons
learned, in hopes of guiding others looking to create content rel-
evant to diverse populations.We also share initial results that dem-
onstrate the early success of the Spanish platform.

Methods

Phase 1: Preparing Content

Beginning in 2017, we sought to follow the health literacy and
capacity building guidance of the US Department of Health and

Human Services (HHS) [9] and the Healthy People 2010 and
2020 framework [10] by examining the existing ResearchMatch
online content in the English language before beginning
our Spanish translation work. In keeping with HHS’s Office of
Minority Health’s, National Standards for Culturally and
Linguistically Appropriate Services guidelines [11,12], our sub-
sequent translation methods sought to produce a dialect-neutral
translation that was culturally congruent with and respectful to
a broad range of Spanish-speaking cultures.

Before translating, we engaged the services of the Vanderbilt
Effective Health Communication Core to simplify the English
version by removing jargon, shifting to a conversational tone,
shortening sentences, and replacing long or complex words with
common one- or two-syllable alternatives. By doing so, we
achieved a plain language version of the English platform and
reduced the literacy level.

Two site components were identified as posing a significant
challenge to successful full-site translation. First, Trials Today at
ResearchMatch [13], is a public-facing clinical trial search engine

Fig. 1. The ResearchMatch approach to matching researchers with volunteers.
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that automatically extracts information from ClinicalTrials.gov, an
English language-only resource. Second, the Results page, pulls lists
of publications from PubMed.gov where recruitment was sup-
ported by ResearchMatch. These references are generally available
only in English. We opted to include these two content areas, even
though it was not currently scalable to translate them into Spanish,
to better convey inclusivity and transparency.

Phase 2: Spanish Translation

After receiving approval from the VUMC Institutional Review
Board (IRB), we contracted with a vetted company for a Latin
American Spanish translation of ResearchMatch, (Language
Lines Solutions, Monterey, CA). English text provided to the trans-
lation company included: web application pages, documents
(Volunteer Agreement, Privacy Statement, and Terms of Use),
and system-generated email messages (sign-up confirmation and
study opportunity contact messages). Services also included copy-
editing and final proofreading by two or more translators.

Spanish Translation Advisory Panel

The first body of professionally translated content was reviewed by
a Spanish-speaking colleague and the Vanderbilt Recruitment
Innovation Center (RIC) Community Advisory Board (CAB).
Both suggested that we assemble a diverse Spanish-speaking advi-
sory committee to ensure that our translation reflected the needs,
priorities, and values of the broad Spanish-speaking community.

Based on this feedback, we established a Spanish Translation
Advisory Panel (STAP) to provide cultural context and relevance
to the professional translation, and to ensure the translation was
dialect-neutral, inoffensive, and understandable by Spanish speak-
ers from a range of backgrounds, with different dialects and literacy
levels. Members of our team had successfully used this approach
in the past when developing survey materials for the All of Us
program [14].

Four native Spanish speakers (1 male, 3 females) ranging in age
from early 20s to middle 60s accepted the invitation to take part as
STAP members. Each was from a different country of origin
(Mexico, Puerto Rico, Guatemala, and Ecuador). All were fluent
in both written and spoken English and Spanish, and none had
prior exposure to ResearchMatch. One had a background in trans-
lation work. STAP members were compensated on an hourly basis
as external consultants for their time and transportation costs.

Advisory Panel Process

The STAP met in person at VUMC or via web conference from
December 2017 through June 2018. A ResearchMatch project
coordinator, with assistance from a bilingual colleague familiar
with ResearchMatch, facilitated the discussions in Spanish and
confirmed all STAP edits and recommendations. The coordinator
guided the STAP through Spanish language web content to provide
context. The panel provided recommendations to improve the
clarity and accuracy of the professionally translated text. These dis-
cussions were free-flowing, and opinions were sought to describe
what the translated text meant to each STAP member to ensure
accuracy and consistency in meaning. Once meaning was deter-
mined, the members expressed opinions about the reading level,
understandability, voice, and any inappropriateness in their native
Spanish dialect. When discrepancies of opinion were noted, each
member was asked to suggest alternatives. After reaching consen-
sus, back-translations (Spanish to English and comparisonwith the

original version) were performed to ensure the original meaning
was maintained. After reviewing the public pages and the volunteer
registration workflow, the STAP reviewed the Volunteer Agreement
and Privacy Policy, promotional materials, and a quality improve-
ment survey.

The STAP’s final recommendations and edits were imple-
mented by the ResearchMatch technical developers on a nonpublic
prototype web application, thus allowing a final review within the
context of the overall website prior to full implementation.

Phase 3: Technical Development and Launch

User interface and application changes
Moving from a single language to a multilingual web application
required technical architecture modifications. ResearchMatch is
built using the Symfony framework (Symfony SAS, Clichy,
France) and a MariaDB (MariaDB Foundation, Delaware, USA)
back-end database [8]. Following standard translation methodol-
ogy, our technical team extracted and replaced all web content
callouts with references to single variable text strings (e.g., intro_
sentence_en= “Researchers need your help!”; intro_sentence_es=
“¡Los investigadores necesitan su ayuda!”). Once abstracted, this
content could be used to create files to reference when displaying
translated material at the point of the web application load so
that ResearchMatch web content was displayed in a selected
language (“en = English”; “es = Spanish”) for the end user.
Programmatically, text string abstraction allowed our translators
to work independently from our developers. While our current
initiative was designed around translating ResearchMatch into
Spanish, this language abstraction methodology work will also
create a straightforward path for rendering ResearchMatch in
other languages in the future.

Functionality allowing volunteers to specify their language
preference was also added. As part of the sign-up process, volun-
teers select the language(s) in which they wish to receive email mes-
sages from ResearchMatch – in English, Spanish, or both. The
ResearchMatch researcher workflow enables rapid cohort selection
and messaging to potential volunteers. With the multilingual
translation work, we enhanced this communication workflow
to enable researchers to supply IRB-approved study recruitment
language in either Spanish or English.

Implementing UMLS terms for volunteer-reported
health conditions and medications
A key feature of the ResearchMatch volunteer onboarding process
is asking laypersons to self-report historical medical conditions in a
way that can be translated for use by researchers to inform volun-
teer cohort selection for specific studies (e.g., inclusion/exclusion
criteria). To achieve this goal, we leverage the Unified Medical
Language System (UMLS), a curated database maintained by the
National Library of Medicine that serves to provide interconnec-
tivity and cross-ontology mapping of biomedical terms [15]. For
example, laypersons might be more familiar with the term “heart
attack” when reporting their health history, while research teams
might be more familiar with the term “myocardial infarction” or
even “MI”. The UMLS database allows mapping of all three “text
strings” as a single computer-friendly concept unique identifier
(UMLS CUI= “C0027051”). For the new Spanish translation work
in ResearchMatch, we chose to use “text strings” from the Spanish
language version of the Systematized Nomenclature of Medicine
(SNOMED) [16,17] and MEDLINE [18] as information sources
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from within the UMLS, enabling potential volunteers to specify
health conditions in their preferred language.

Extensive testing was conducted in July to ensure all aspects
were complete and functional, and after the site was launched
on August 2, 2018, early adopter volunteers who signed up in
Spanish were sent a quality improvement survey, assessing the ease
of registration and understandability of the translated content
(Supplementary Table 1).

Phase 4: Initial Promotion

Raising local awareness in Nashville, TN included discussions
with community health educators, researchers recruiting
Spanish speakers, and members of local nonprofit organizations.
Early national outreach to promote the use of the Spanish language
website included disseminating ResearchMatch Spanish promo-
tional materials, posting on social media, and strategic stakeholder
engagement. The latter included meeting with leadership
of the NIH Spanish website Salud NIH, and informing the
ResearchMatch researchers, and the institutional Liaisons who
promote the platform and support researchers at each institution.
We also asked that the ResearchMatch institutions publicize
the new Spanish resource via their websites, which historically
have been a significant source of digital referrals to www.
ResearchMatch.org.

Results

Outcomes of Spanish Translation Process

Much of the professionally translated content was found to require
at least one, if not several, iterative modifications by the STAP over
the 17 h of meetings. On the home page, 76 of the 247 words (31%)
of the initial translation were changed. Some of the more difficult-
to-translate text on ResearchMatch underwent a process of “trans-
creation,” in which content was recreated in Spanish while preserv-
ing the meaning, style, tone, and intent of the English text. The
panel emphasized that some terms and phrases were not translat-
able, such as colloquialisms, idioms, and slogans. Examples of
these and other revisions made by the STAP are shown in
Supplementary Table 2.

The Spanish ResearchMatch site was launched in August 2018.
Apart from the aforementioned Trials Today and Results pages,
the translated content provides a user experience that is nearly
identical to that of the English site.

Withminimal promotion, as ofMarch 3, 2020, 162 people (62%
female, 38% male) registered as volunteers through the Spanish
ResearchMatch site, with the majority identifying as Hispanic eth-
nicity (98%) and non-White (62%). Of these, 122 volunteers (75%)
have been contacted with information about at least one research
study opportunity, with 48 (39%) expressing interest in the study
and sharing their contact information with the researcher. Seven
research studies have sent at least one Spanish recruitmentmessage
to volunteers.

Since the option became available to receive recruitment mes-
sages in Spanish, 503 ResearchMatch volunteers have elected to
receive contact messages in Spanish (97% were new volunteers;
3% were previously registered volunteers), with 359 (71.4%) elect-
ing to receive both Spanish and English contact messages. These
numbers represent volunteers who have registered on both the
English and Spanish platforms, including those who have updated
their language preference to receive contact messages in either
“Spanish” or “English and Spanish”.

Differences in the reporting of health conditions were observed
among newly registered volunteers. Of the volunteers who regis-
tered in Spanish, 64% did not report any health conditions, while
36% reported at least one. In comparison, 33% of volunteers who
registered in English during the same period reported no health
conditions while 65% reported at least one.

Thirty-two of the initial volunteers who registered using the
Spanish-translated site participated in the quality improvement
survey described earlier (Fig. 2).

Discussion

Although Hispanics have a history of participation in clinical trials
[19,20], research shows they are less aware of available trials
than non-Hispanics, less likely to understand what a clinical trial
is, and less likely to learn about or be invited to participate in clini-
cal trials [21–24]. Despite their potential interest, recruitment of
Hispanics remains challenging, with language constituting a major
barrier [25,26].

The translation of online clinical trial recruitment registries into
Spanish has been undertaken by others with mixed success [27,28].
A ClinicalTrials.gov Spanish language prototype was attempted
over a decade ago [29], but was not moved into full production.
The site managers encountered insurmountable challenges,
including the need for Spanish-speaking support staff, more tech-
nical resources, and ongoing translation, extraction, and synchro-
nization of information [29].

82.2

86.7

0 10 20 30 40 50 60 70 80 90 100

TRANSLATION WAS EASY TO UNDERSTAND

SIGN UP PROCESS WAS EASY

AVERAGE SATISFACTION LEVEL
n = 32

Fig. 2. Results from the Spanish ResearchMatch quality improvement survey. Scales of 1–100, where 100 = “totally agree process was easy” and “very easy to understand”.
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Various papers have reported on the use of community engage-
ment and review panels to achieve culturally-sensitive Spanish
translations of health-related materials [30–34]. The method we
used was similar to a patient-centered website that was translated
into Spanish to educate Hispanics on living donor kidney trans-
plantation. Researchers in that case used focus groups with
Hispanic patients, family, stakeholders, and the general public to
incorporate feedback on patient needs and cultural values [35].

Our method differed, however, in that we relied on the Spanish
Language Advisory Panel for frequent and consistent translation
insights throughout the process. We not only employed a multi-
prong approach to include many best practices for translation
[30–33], including forward and backward translations, review by
bilingual health professionals, transcreation, pilot testing, and sim-
plifying source material, but we sought out each STAP member’s
individual opinions and cultural preferences, arriving at final deci-
sions only through consensus. This thorough approach demon-
strates respect for the individual Spanish translator, recognizes
the individual’s importance in developing and informing this
resource, and underscores the value of the community’s participa-
tion in research.

Regarding the early response to the new platform, the Spanish-
speaking registrants who completed the satisfaction survey
reported the process of joining as easy and the content easy to
understand. Reaction from our institutional Liaisons has been
enthusiastic, with stakeholders expressing appreciation for the
translated site as a means for connecting monolingual Spanish
speakers with research opportunities in a way that did not previ-
ously exist.

Interestingly, the reporting of health conditions by the volun-
teers joining via the Spanish-translated ResearchMatch site was
much lower than that of new volunteers registering using the
English ResearchMatch. Volunteers are not required to report con-
ditions and may not have health conditions to report. However,
this cohort may have been reticent or mistrustful, the translation
may have inadvertently affected this outcome, or the health con-
dition page may have posed other difficulties for them. We will
monitor to see if this trend continues, and potentially engage in
gathering additional user feedback if the signal persists.

Limitations

There are several limitations to note. The STAP was representative
of only four of the five major regional backgrounds of origin com-
prising the US Hispanic population: Mexican, Central American,
Puerto Rican, and South American. We were unable to secure a
panel member from the Cuban background and thus, the transla-
tion is lacking this influence. The reading level of the web applica-
tion remains above a 6th-grade reading level due to some content
complexity.

ResearchMatch volunteers require email access and the ability
to self-register or be registered by a parent or guardian. Individuals
with limited internet and/or email access could be unable to regis-
ter and respond to contact messages about research studies.
However, aspects of the digital divide among ethnic groups have
been narrowing. For example, although fewer Hispanics than
Whites report owning a personal computer (57% vs. 82%), equal
numbers of the 2 groups (about 8 in 10) own a smartphone. Even
among US Hispanics born outside the country, smartphone
ownership approaches 70% [36].

The matching of volunteers to researchers is contingent on
many factors, most importantly, the nature of the study and the

content of the recruitment message. Given the complexity of a
quality Spanish translation, we may see poorly translated content
in the Spanish messages sent by the researchers.

Lessons Learned

We found that the use of a professional translation company was
necessary but insufficient and that the process of translating into
Spanish was more time-intensive than initially anticipated, largely
due to the amount of content that our assembled STAP needed to
review and rework.

Engagement of a diverse, multicultural panel of fluent Spanish
speakers ensured the translated web application was dialect-
neutral, grammatically correct, and “made sense” – being congru-
ent with the meaning and tone of the English site, while also being
consistent with Hispanic values. By meeting as a group in a discus-
sion-based format, the panel was able to offer invaluable insight
that was not necessarily feasible or accessible through a standard
translation company service.

Moreover, to ensure the lasting engagement of the STAP
members, it was important to schedule convenient and accessible
meetings, provide adequate time to review materials, and provide
fair, competitive, and timely compensation. The inclusion of at
least one bilingual staff member to assist with the facilitation of
STAPmeetings was crucial. Staff investment included considerable
hours for planning, implementation, and project management.

The information technology requirements to develop the new
site and its interface with the original English site were extensive
and time-intensive. To mitigate technical issues, we engaged in
ongoing and proactive testing. Technical staff investment included
abstracting language and building a new multilingual workflow.

Most importantly, we recognize that registration at the time
of writing is low, and that increasing the percentage of Spanish-
speaking volunteers in ResearchMatch is a challenge which
requires more than merely translating the web application.
Strategic efforts to raise awareness are planned and will need to
involve allied community and health professionals and national
partners. However, there are larger issues that are beyond just
awareness-raising of this platform. Additional barriers must be
addressed for study participation to increase among Hispanics,
including limited awareness of clinical trials, strict inclusion or
exclusion criteria, lack of availability due to conflicting demands,
fear of harm, lack of insurance coverage to pay for treatment, mis-
trust, and fears regarding residency status. Some of these factors
may contribute to lower ResearchMatch registration rates as well.

Future Directions – increasing participation in biomedical
research by Spanish speakers
While these new volunteers represent a small subset of the overall
ResearchMatch volunteer community, their action in joining the
site suggests that a Spanish version of ResearchMatch is valued
and appreciated. Many factors will affect not only the potential
number of new registrations but also the use of the translated
platform by researchers. Although many of these barriers may
be beyond the scope of this project, efforts are being made to raise
awareness of the site itself.

To expand awareness, we will foster relationships with
nonprofit patient advocacy partners and organizations whose
purpose is to provide agency and resources to the Hispanic com-
munity. Sustainability will include a commitment to incorporate
Spanish content in all communications and future updates to
ResearchMatch. Customer service assistance is now available in
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Spanish and we will create Spanish language videos demonstrating
the sign-up process.

Web application performance and effectiveness will be assessed
by monitoring usage metrics and making necessary modifications.
For example, it may be useful to compare response rates to recruit-
ment messages among English versus Spanish-speaking volunteers
and to examine how registrations and drop-off rates for the
Spanish portal compare to the English language portal. To plan
more targeted approaches to engage Spanish-speaking individuals
to join the ResearchMatch community, a deeper assessment of the
geographic areas where Spanish-speaking volunteers are concen-
trated may be needed to determine whether ample of clinical trial
opportunities are readily available.

Conclusion

Through a combination of partnering with Spanish-speaking
community members as project consultants, applying the princi-
ples of health literacy and cultural and linguistic competency,
rigorous vetting and matching of medical terminology, and
state-of-the-art information technology approaches, we developed
a Spanish language version of ResearchMatch. Our STAP of native
Spanish speakers was selected from a range of Hispanic back-
grounds, and their approach of iteratively refining our translation
was innovative. We learned that producing a successful translation
of a health-related web application from English to Spanish
requires substantial investment in time and resources if the trans-
lated site is to be functional and easily understood by a hetero-
geneous population of Spanish speakers, while at the same time
culturally sensitive. We believe our detailed approach and lessons
learned will be instructive to others who wish to engage in similar
translation efforts. Preliminary data on usage of the translated site
and increased site enrollment by Hispanics are encouraging and
may open the door to greater clinical trial participation among
Spanish speakers.

Supplementary Material. To view supplementary material for this article,
please visit https://doi.org/10.1017/cts.2020.539.
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