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Abstract

Background: The Research Engagement Survey Tool (REST) was developed to examine the level of partner (e.g.,
patients, caregivers, advocates, clinicians, community members) engagement in research studies. The REST is aligned
with eight engagement principles based on the literature and consensus reached through a five round Delphi
process. Each of the engagement principles has three-five corresponding items that are assessed on two Likert

type scales quantity (how often: never, rarely, sometimes, often, always, not applicable) and quality (how well: poor,
fair, good, very good, excellent, not applicable). We conducted a comprehensive validation of the REST. Despite the
importance of partner engagement in research, currently no gold standard measure exists.

Methods: Multiple strategies were employed to validate the REST. Here, we examine the internal consistency of
items for each of the eight engagement principles. In addition, we examine the convergent validity of the compre-
hensive (32-item) REST with other measures (e.g., medical mistrust, Community Engagement in Research Index, Part-
nership Self-Assessment Tool, Wilder collaboration inventory, Partnership Assessment In community-based Research).
We propose two scoring approaches for the REST; one aligned with the engagement principles and the other aligned
with levels of community engagement: (1) outreach and education, (2) consultation, (3) cooperation, (4) collabora-
tion, and (5) partnership.

Results: The REST has strong internal consistency (Cronbach’s alpha > 0.75) for each of the eight engagement
principals measured on both scales (quality and quantity). The REST had negligible (e.g., medical mistrust, commu-
nity engagement in research index), low (e.g., Partnership Assessment In community-based Research, Partnership
Self-Assessment Tool- benefits scale), and moderate (e.g., Wilder collaboration inventory, Partnership Self-Assessment
Tool- synergy scale) statistically significant correlations with other measures based on the Spearman rank correlation
coefficient. These results suggest the REST is measuring something similar and correlated to the existing measures,
but it captures a different construct (perceived research engagement).

Conclusions: The REST is a valid and reliable tool to assess research engagement of community health stakeholders
in the research process. Valid tools to assess research engagement are necessary to examine the impact of engage-
ment on the scientific process and scientific discovery and move the field of stakeholder engagement from best
practices and lessons learned to evidence-based approaches based on empirical data.
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Plain English summary

Researchers often conduct studies with partners (e.g., patients, caregivers, advocates, clinicians, community members)
who also have an interest in the research topic. Depending on the research study the level of partner engagement in
the research process may be high or low. Partners may be involved from the beginning including determining what
topic to study and what questions the study should examine. They may suggest who should be included in the study,
the geographic area of focus, and the outcome measures to be examined. In addition, they may help recruit study
participants, interpret study results, and plan for how to share the results with those that need to know. No standard
way exists to find out how involved a partner has been in a study from the partner’s perspective. Here we develop
and validate survey questions to measure the level of partner engagement in research studies. We looked at exist-

ing survey questions used to measure similar topics to make sure that a person who takes the survey gets consistent
scores. We tested the survey with community health stakeholders (e.g., patients, caregivers, advocates, clinicians, com-
munity members) who are research partners for studies at universities across the United States. Over 2 years, the part-
ners took different versions of the survey online four times. We used the data we collected from each survey to revise
the questions and make sure that it measures partner involvement accurately and reliably. The Research Engagement
Survey Tool (REST) has 32 questions to examine eight engagement principles on two scales: quantity (how much) and

quality (how well). The REST is a valid and reliable tool to examine partner engagement in research.

Background
Stakeholder engagement in research is the process of
ensuring that key community health constituents are
identified and involved throughout the research process
as partners (investigators not participants). Ideally this
involvement starts before project inception, so that they
are able to inform study design, implementation, inter-
pretation of results, and make use of the results when
the study is completed [1]. There has been a call for bet-
ter reporting and evaluation of engagement approaches,
initiatives, and activities to advance the science of stake-
holder engagement [2]. The engagement of stakeholders
(e.g., patients and their families, clinicians, health sys-
tems, policy makers, community organizations, advocacy
groups) in research projects has created lessons learned
and best practices. However, few methods exist for meas-
uring the extent to which stakeholders are engaged in a
research project (e.g., quality of engagement efforts), lim-
iting the ability to determine evidence-based approaches
for stakeholder engagement [2]. This poses two major
problems to advancing stakeholder engaged research.
The first is that it is difficult to compare the effective-
ness of various strategies employed by different research
teams in incorporating stakeholder views and input. The
second problem lies in determining the effect of stake-
holder engaged research practices on the rates of pro-
gram adoption and success of implementation.
Currently, researchers must work from a set of case
studies and ‘best practices’ recommendations (e.g.,
actively seeking collaboration with diverse popula-
tions, offering many opportunities to give input in a
variety of formats and venues, going to where people
are, being transparent and trustworthy). For instance,

Holzer et al. use three case studies to demonstrate
some key elements (e.g., building trust, encouraging
participation, promoting uptake of findings) of success-
ful approaches to community engagement in research
[3]. However, the breadth of disciplines that undertake
stakeholder engaged research impedes any kind of gen-
eralization of best practices. Furthermore, stakeholder
engagement can occur at any stage of research, yet may
look very different in the early stages of a research pro-
ject (such as hypothesis development) as compared to
the dissemination phase of a translational research pro-
ject. It is impossible to gauge from the existing litera-
ture what level of engagement is necessary for a study
and what types of engagement practices would be best
given a particular population and research question.
Reviewers of the literature tend to suggest commu-
nity engagement practices have some positive impact
on health improvement interventions for a range of
health outcomes across various conditions. However,
there is insufficient evidence to determine whether one
particular model of community engagement is more
effective than any other [4, 5]. In addition, such articles
also simultaneously note substantial variation in the
effectiveness of different practices on improving inter-
ventions without being able to determine whether any
one approach consistently outshines the rest [6, 7]. A
systematic review found no evidence of impact from
community engagement on population health or the
quality of services, but engagement initiatives did have
positive impacts on housing, crime, social capital, and
community empowerment. Methodological develop-
ments are needed to enable studies of complex social
interventions to provide robust evidence of population
impact in relation to community engagement. With no
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consistent approach to measuring engagement, con-
ducting analyses across multiple studies is ineffectual.

Current approaches to measuring stakeholder engage-
ment focus largely on qualitative methods [8-12].
Despite their efficacy at assessing engagement, these
methods are difficult to scale up for large-scale projects
and produce results that are difficult to compare across
studies and do not generalize well into standard practices
[13]. For these reasons Bowen et al. called for the devel-
opment of a quantitative scale, grounded in theory, that is
comprehensive in evaluating all elements of engagement,
is easy to use, and provides psychometric data [14]. Such
a scale, the Research Engagement Survey Tool (REST), has
been proposed [15, 16], and has been comprehensively
evaluated. This paper examines the internal consistency
(reliability) and convergent validity of the REST.

The original version of REST was developed by the
evaluation team of the Program for the Elimination of
Cancer Disparities (PECaD) at Siteman Cancer Center
[17, 18] and pilot tested in one of its programs [13]. The
original version of the REST was designed to align with
11 engagement principles selected by the PECaD’s com-
munity advisory board (Disparities Elimination Advisory
Committee) based on the community based participa-
tory research and community engagement literature
[11, 19-29]. Subsequently, revisions to the measure have
been made through a five round Delphi process [15, 16,
30] and cognitive response testing [31]. The final version
examines eight engagement principles (EPs) [16], appli-
cable along the full continuum of engagement activities
[15]. The EPs are:

1. Focus on community perspectives and determinants
of health

2. Partner input is vital

3. Partnership sustainability to meet goals and objec-
tives

4. Foster co-learning, capacity building, and co-benefit
for all partners

5. Build on strengths and resources within the commu-
nity or patient population

6. Facilitate collaborative, equitable partnerships

Involve all partners in the dissemination process

8. Build and maintain trust in the partnership

N

Each EP is assessed using three to five items that were
measured on two scales: quality (how well: poor, fair,
good, very good, excellent, not applicable) and quantity
(how often: never, rarely, sometimes, often, always, not
applicable) with five-point Likert response options. The
stem for the quantity scale is “Please rate how often the
partners leading the research do each of the following”
and for the quality scale the question stem is “Please
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rate how well the partners leading the research do each
of the following” There are measures for key constitu-
ent stakeholder groups (e.g., patients [32], community
[33], community advisory boards [34], coalitions [35]),
however, the REST is unique in that it is applicable to all
non-academic research partners and is based on their
perspective.

Ideally, such a proposed psychometric scale has both
high reliability—records consistently the same val-
ues for research project stakeholder engagement inde-
pendent of who is reviewing—and high validity—that
is, draws accurate conclusions about the presence and
degree of stakeholder engagement [36]. Cronbach’s
alpha is a well-developed measure of reliability, charac-
terizing how strongly the items within each EP resemble
each other [37], and is robust to the sample size of sur-
veys conducted [38]. Nunnally and Bernstein propose a
value of alpha=0.80 as a satisfactory level of reliability,
beyond which decreasing measurement error has lit-
tle effect on the value for alpha [39]. Ideally, the validity
of a scale would be evaluated by demonstrating that the
tool produces results that agree with the ‘gold standard’
test. No gold standard exists for measuring stakeholder
engagement, therefore convergent validity (the degree
to which two measures of constructs that theoretically
should be related, are in fact related) was used to assess
construct validity by comparing the results from REST to
a number of other scales that similarly measure engage-
ment (e.g., Partnership Assessment In community-based
Research [40]). Included in this comparison are also tools
for measuring constructs that are theoretically associated
with strong stakeholder engagement (e.g., trust in medi-
cal researchers and health literacy). This paper presents
the analysis of reliability and construct validity of the
REST measure.

Methods

Study overview

The study was composed of four longitudinal web-based
surveys conducted between July 2017 and September
2019 (see Fig. 1). The modified versions of REST pre-
sented on sequential surveys correspond to the versions
revised through a Delphi process described in detail
elsewhere [16, 30]. Surveys one through three con-
tained measures that assess dimensions of collaboration,
partnership, trust in medical researchers, and engage-
ment used in determining convergent validity. Finally,
we released the fourth survey in January 2019 and it
contained the final version of the REST [16, 30, 31] and
asked participants to review the categories of community
engagement in research and their corresponding defini-
tions [15] and to classify their project into one of these
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Eligible (of
those
screened)

527 (78%)

Screened
675

Released
July 2017

Released
Nov 2017

Released
March 2018

Released
Jan 2019

September 2019

Enrolled (of
those
eligible

487 (92%)

Completed at
least one
survey (of

those
enrolled)

Completed
All 4
Surveys

324 (67%)

393 (81%)

Completed
Survey 1
374 (77%)

All Surveys
closed Sept
2019

Completed
Survey 2
371 (76%)

Completed
Survey 3
357 (73%)

Completed
Survey 4
336 (69%)

Fig. 1 Participants complete a short screening instrument. Those screened eligible are sent a link to the survey. Participants that complete the
informed consent screen by agreeing to participate are considered enrolled. Surveys were open from July 2017 (depending on release date) to

categories: (1) outreach and education, (2) consultation,
(3) cooperation, (4) collaboration, and (5) partnership.

Participants

We recruited participants (community partners in
research studies) through several different meth-
ods throughout the study period (July 2017 to August
2019). Our first recruitment approach consisted of
email recruitment to principal investigators (PIs) in the
research team’s network involved with stakeholder-
engaged research and contacts in health departments,
Clinical and Translational Science Awards (CTSA) Pro-
grams, Prevention Research Centers, Transdisciplinary
Research in Energetics and Cancer Centers, National
Institute on Minority Health and Health Disparities
Centers of Excellence, National Cancer Institute Commu-
nity Networks Programs, and U.S. Department of Health
& Human Services Regional Health Equity Councils.
We also developed a database of community-engaged

researchers nationally and reached out to them via email.
We asked PIs of community engaged research studies
to share information about this study with their com-
munity partners. To complement email recruitment, we
conducted in person recruitment by attending local (St.
Louis, MO) health fairs and local community partner
meetings, posting recruitment flyers locally and attended
national conferences related to community engagement.
We also used recruitment resources at Washington Uni-
versity in St. Louis, including the Washington University
Recruitment Enhancement Core and Research Match, a
national health volunteer registry created by several aca-
demic institutions and supported by the National Insti-
tutes of Health as part of the CTSA program (https://
www.researchmatch.org/).

Participants were included in the study if they were
currently or previously involved in stakeholder-engaged
research, were over age 18, and were willing to par-
ticipate in an 18-month longitudinal study based on
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an electronic screening instrument (Additional file 1:
Table S1). We removed participants from this study that
screened eligible but completed the survey multiple
times, provided invalid telephone numbers or zip codes,
or had odd patterns in their responses (N=95) [41, 42].
We screened 675 people, of whom 527 (78%) were eli-
gible. Of those eligible, 487 (92%) enrolled in the study
(completed informed consent). Of those enrolled, 393
(81%) completed at least one of the four surveys, while
324 (67%) completed all four surveys. See Fig. 1 for par-
ticipant recruitment and survey timeline.

Procedures

Potential participants completed an eligibility screener
(Additional file 1: Table S1) answering questions per-
taining to the inclusion and exclusion criteria described
above either online or in person. In person screeners
were completed either on paper or via a tablet with a
member of the research team present. The vast major-
ity of eligible participants provided an email address and
were emailed a personalized link to the first survey within
two business days. Participants recruited in person that
did not have an email address were provided the first sur-
vey in person, completed, and returned to a member of
the research team (n=8). After completion of the first
survey, participants were provided with a $10 gift card.

For participants completing the surveys online, surveys
two through four were emailed to participants either on
the survey release date, or if the participant enrolled in
the study after the initial survey release date, the survey
was emailed to participants within five business days
of completing the previous survey. When new surveys
were released, they were sent to all enrolled participants,
regardless of completion status for previous surveys.
Participants who enrolled after initial survey release
dates were sent a link to the subsequent survey within
approximately four weeks of being sent the previous
survey if they had not yet completed the previous sur-
vey. All online surveys, including the eligibility screener,
were administered through the survey platform Qualtrics
(Provo, UT).

For participants completing the surveys on paper, a
member of the research team brought participants the
subsequent surveys during meetings they both attended
and the participants completed the surveys and returned
them to the research team. Participants received $10
for completing survey two, and an extra $5 if they com-
pleted both surveys one & two. Participants received $15
per survey for completing surveys three and four, and an
extra $10 if they completed both surveys. The Institu-
tional Review Boards at both Washington University in
St. Louis and New York University approved all portions
of this project.
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Measures

Research Engagement Survey Tool (REST)

The original version of REST was developed and pilot
tested by the evaluation team for the Program for the
Elimination of Cancer Disparities at Siteman Cancer
Center [13, 17, 18]. The original version (survey one)
contained 48 items corresponding to 11 engagement
principles (EPs). Each EP contained three to five items
that were measured on two scales: quality (how well)
and quantity (how often). For the quality scale, response
options were Poor, Fair, Good, Very Good, Excellent. For
the quantity scale, response options were Never, Rarely,
Sometimes, Often, Always.

Three additional revised versions of REST were pre-
sented sequentially on surveys two through four. Revi-
sions were made based on a modified Delphi Panel
process and cognitive interviews that have been
described in detail elsewhere [16, 30, 31]. On survey four,
an additional response option of ‘Not Applicable’ was
added based on feedback from a Delphi panel process
and cognitive interviews described elsewhere [16, 31].

Scoring REST

The REST has two scoring approaches, the first is aligned
with EPs. We treat not applicable responses as missing
in the analysis. REST scoring is done at the EP level and
overall. EP specific scores were calculated as an average of
non-missing items and the eight means were averaged to
calculate the overall REST score. This scoring approach is
used to examine the internal consistency and convergent
validity of the REST. The second scoring approach aligns
the REST with the categories of community engagement
in research and provides a percentage in each of five cat-
egories: (1) outreach and education, (2) consultation,
(3) cooperation, (4) collaboration, and (5) partnership
[15]. This scoring approach does not provide one overall
score, rather it is five percentages (one for each engage-
ment level) based on the number of REST items (out of
32 total) that are scored in each category (using the scor-
ing scheme provided in Additional file 1: Table S2) based
on the survey responses.

To develop the second scoring approach, we reviewed
each item against the definitions of the categories of
engagement and identified the category for each response
(Additional file 1: Table S2). For example, for item 1.4,
“The focus is on cultural factors that influence health
behaviors,” we classified it as follows:

+ For quality: poor =outreach & education, fair=out-
reach & education, good=outreach & education,
very good=consultation, excellent=cooperation.
This means if a participant responds with poor, fair,
or good one point is added to the outreach & educa-
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tion category, if the participant instead responds very
good one point is added to the consultation category,
or if the participant had responded excellent one
point would be added to the cooperation category.

+ For quantity: never=outreach & education,
rarely = outreach & education, sometimes = outreach
& education, often=consultation, excellent=con-
sultation. This means if a participant responds never,
rarely, or sometimes to item 1.4 one point is added
to the outreach & education category, if the partici-
pant had instead responded often, one point would
be added to the consultation category, or if the
responded reported excellent for item 1.4 one point
would be added to the consultation category.

A similar process was done for each item (Additional
file 1: Table S2). To calculate the overall score by survey
respondent, we gave each participant a point for the cate-
gory of engagement based on their response for that item
(Additional file 1: Table S2). For example, if a participant
responded good for item 1.4 on the quality scale, they
would get one point in the outreach & education cat-
egory. Then, for each survey respondent, we summed the
points for each category of engagement and calculated
a percentage with 32 as the denominator; the version of
REST that the participants completed had 32 items (com-
prehensive version). We examine the average percentages
by category of engagement.

Other measures

On survey one, we included measures of health literacy
[43, 44], subjective numeracy [45], medical mistrust [46],
trust in medical researchers [47], a survey of commu-
nity engagement [34], and the Partnership Assessment
In community-based Research (PAIR) [40]. The measure
of medical mistrust [46] was calculated as an unweighted
sum score with 12 subtracted from the total. The trust
in medical researchers score [47] was calculated as a
percentage of the total range. For both the medical mis-
trust and trust in medical researchers scores, higher
values indicate more trust in medical researchers. The
Kagan et al. [34] summary score was calculated similar to
REST, as a weighted average over the three sub-sections
of community-involvement, relevance or research, and
collaboration & communication. The Kagan et al. survey
is a measure of the extent in which community advisory
boards (CABs) are involved in research activities. The
PAIR [40] measure was also calculated similarly, with a
mean score for each dimension (communication, collab-
oration, evaluation/continuous improvement, benefits,
and partnership) and then the dimension means averaged
to create an overall score. The PAIR measure is designed
to evaluate partnerships between community members
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and researchers. For both the Kagan et al. and PAIR
measures, higher scores indicate higher engagement or a
more developed partnership.

On survey two, we included the community engage-
ment research index (CERI) [11], the trust subscale of
the coalition self-assessment survey (CSAS) [35], and
the community campus partnerships for health (CCPH)
principles [48]. The CERI measures the level of commu-
nity participation in research, while the trust subscale of
the CSAS examines trust among coalition members and
the CCPH principles measure collaborative partnerships
between the community and academic institutions. The
CERI was calculated according to Khodyakov et al. [11]
by creating a summed index score over the 12 items with
higher scores indicating more engagement in research.
The trust portion of the CSAS was calculated as an aver-
age score [35], with higher values indicating higher trust.

On survey three, we included the partnership self-
assessment tool (PSAT) [49, 50] and the Wilder collabo-
ration inventory [51, 52]. The PSAT includes measures of
11 dimensions, including: (1) synergy, (2) leadership, (3)
efficiency, (4) administration & management, (5) non-
financial resources, (6) financial resources, (7) decision
making, (8) benefits, (9) drawbacks, (10) comparing ben-
efits and drawbacks, and (11) satisfaction. Each dimen-
sion has several items that are averaged together to create
the overall dimension score, with higher scores indicating
higher levels of the dimension, except for the benefits and
drawbacks scales which are created as percentage scores
and the comparison of benefits and drawbacks which
consists of only one item [49, 50]. The Wilder collabora-
tion inventory contains 40 total items pertaining to 20
factors of collaboration (one to three items per factor),
within six overall categories of collaboration (environ-
ment, member characteristics, process/structure, com-
munication, purpose, and resources; two to six factors
per category) that are averaged to create an overall score
[51, 52].

Demographic questions (age, gender, race, ethnicity,
education level, region) and project description ques-
tions were presented on survey one, however, if a partici-
pant had not previously responded to survey one before
they were sent the subsequent surveys, the demographic
questions and project descriptions questions were asked
of the participant on whichever survey they completed
first. Age was measured continuously in years and gender
was coded as male, female, or other. Race and ethnicity
were asked as two separate questions but were combined
into categories of Non-Hispanic/Latino(a) Black, Non-
Hispanic/Latino(a) White, Hispanic, Asian, and Other/
Multiracial/ Unknown. Education level was coded as
less than high school, high school degree or GED, some
college or associates degree, college degree, or graduate
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degree. Region was coded as northeast, west, south, mid-
west, and non-state area (includes Virgin Islands and
Puerto Rico). Project description questions included the
following: open ended description of project and project
purpose, the participants’ project role, how long partici-
pant had worked on the project, and how long the par-
ticipant had collaborated with the academic/university
partner.

Statistical analysis

Descriptive statistics including mean, median, and
standard deviation were calculated by item, EP, and for
the overall measure. Frequencies and percentage of ‘not
applicable’ responses by items were also calculated. We
calculated Cronbach’s alpha for each EP of REST to assess
internal consistency. To measure convergent validity of
REST with other similar constructs, we calculated Spear-
man’s correlation coefficients between REST and other
measures (i.e.,, Trust in Medical Researchers, Medical
Mistrust, PAIR, CERI, Wilder Collaboration inventory,
CSAS, PSAT, Kagan survey of community engagement).
The addition of the ‘not applicable’ response option led
to a larger number of missing responses on the version
of REST presented on survey four. We therefore con-
ducted sensitivity analysis throughout, using a sample
of only those with all non-missing items and examined
differences between the results. We conducted all afore-
mentioned analyses for both the quality and quantity
response scales of REST. All statistical analyses were con-
ducted in SAS © version 9.4.

Results

The majority of participants were female (80%), from
the Midwest region of the United States (53%) and had
a college degree or higher level of education (75%). The
participants were mostly either non-Hispanic/Latino(a)
Black (41%) or non-Hispanic/Latino(a) White (42%) and
had a mean age of 42 years (Table 1).

REST summary and scores

EP means for the quality scale range from 3.6 to 3.8
(where 1=poor and 5=excellent), while means for the
quantity scale range from 3.7 to 4.0 (where 1=never and
5=always). The mean score on the overall quality version
of REST was 3.6 (95% CI 3.5, 3.7) and the overall quantity
mean score was 3.9 (95% CI 3.8, 4.0) (Table 2).

When looking at how REST aligns with the categories
of stakeholder engagement in research (see Additional
file 1: Table S2 for classification information), the range of
percent by category ranged widely, as participants were
engaged in many different types of projects in our sample
across the stakeholder engagement continuum. For the
quality scale of REST, average percentages by category
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of stakeholder engagement ranged from 0 to 100% for
outreach and education with a median of 6%; 0-75%
for consultation with a median of 9%, 0-81% for coop-
eration with a median of 25%; 0-75% for collaboration
with a median of 41%; and 0-22% for partnership with
a median of 3%. For the quantity scale of REST, average
percentages ranged from 3 to 84% for outreach and edu-
cation with a median of 3%; 0-75% for consultation with
a median of 9%; 0-78% for cooperation with a median of
22%; 0—75% for collaboration with a median of 47%; and
0-25% for partnership with a median of 6%.

Item specific summary statistics are presented in
Table 3. Overall, item means were typically higher for the
quantity scale versus the quality scale. The median for
all items was 4.0, except for item 7.3 (“All partners have
the opportunity to be coauthors when the work is pub-
lished?”) on the quality scale were the median was 3.0. The
item with the highest mean score on both the quantity
and quality scales was the same, item 8.4 (“All partners
respect the population being served”). The item with the
lowest mean score was also the same on both scales, item
7.3 (“All partners have the opportunity to be coauthors
when the work is published?).

Six (19%) items had a large amount of not applica-
ble responses (>5%). Items that met this criteria were
consistent on both the quality and quantity scales and
included items:

+ 1.3—“The effort incorporates factors (for exam-
ple housing, transportation, food access, education,
employment) that influence health status.

o 35—"All partners continue community-engaged
activities beyond an initial project, activity, or study”

+ 6.1—"Fair processes have been established to manage
conflict or disagreements”

o 6.4—"All partners agree on ownership of data for
publications and presentations.”

+ 7.3—"All partners have the opportunity to be coau-
thors when the work is published”

« 8.2—"All partners are confident that they will receive
credit for their contributions to the partnership.

Internal consistency

Results on the final comprehensive version of REST
(from survey four) showed strong internal consistency
among the EPs for both the quality (Cronbach’s alpha
range: 0.83 to 0.92) and quantity (Cronbach’s alpha
range: 0.79-0.91) versions of the measure (Table 2).
For EP 7 (Involve all partners in the dissemination pro-
cess), results showed a slight increase in alpha if item
7.3 (All partners have the opportunity to be coauthors
when the work is published) was removed. The alpha
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Table 1 Demographic characteristics of participants who enrolled (n=487) and completed survey 4 (n=336)

Total enrolled N (%) Completed

survey 4 N
(%)

Race
Non-Hispanic/Latino(a) Black 201 (41.3%) 147 (43.8%)
Non-Hispanic/Latino(a) White 206 (42.3%) 140 (41.7%)
Hispanic 31 (6.4%) 17 (5.1%)
Asian 21 (4.3%) 16 (4.8%)
Other/multiracial/unknown 28 (5.8%) 16 (4.8%
Gender
Male 92 (19.2%) 69 (20.5%)
Female 386 (80.4%) 267 (79.5%)
Other 9(1.8%) 0 (0%)
Education
Less than HS 5(1.0%) 2 (0.6%)
HS degree or GED 17 (3.5%) 12 (3.6%)
Some college or Associate degree 98 (20.4%) 73 (21.7%)
College Degree 133 (27.7%) 97 (28.9%)
Graduate Degree 227 (47.3%) 152 (45.2%)

Region

Midwest

North East
South

West
Caribbean®
Status of Project®
Just Started
Ongoing
Completed

Age (n=477)

Health Literacy—SILS (possible range 1-5)
Confident with Forms (n=373)

Problems Reading (n=373)

Help Read (n=373)

Numeracy (n=2374)°

SNS ability subscale average (possible range 1 to 5)
SNS preference subscale average (possible range 1-6)

254 (53.1%) 183 (54.5%)

59 (12.3%) 39 (11.6%)
121 (25.3%) 82 (24.4%)
42 (8.8%) 31(9:2%)

2 (0.4%) 1(0.3%)

- 20 (6.0%)

- 174 (51.8%)
- 142 (42.3%)
Mean (SD)

416 (144) 41.1(144)
44(0.8) 44(0.8)

4.4 (0.9 4.5(09)
4.4(0.9) 4409
39(0.9) 39(0.9)
4.5(1.0)

No statistically significant differences in proportions or means between those who completed survey 4 and those who did not

2Virgin Islands (n= 1), Puerto Rico (n=1)
b Asked only on survey 4
€ Higher scores indicate higher numeracy, health literacy

increased slightly to 0.84 from 0.83 for the quality
version, and 0.81 from 0.79 for the quantity version.
However, given the slight improvements with the dele-
tion of this item it was retained in the comprehensive
REST.

Convergent validity

REST was significantly correlated with several of the
comparison measures we used (Table 4). REST showed
a statistically significant, but negligible positive corre-
lation with Mainous trust in medical researchers scale
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Table 2 Mean (95% confidence interval) and Cronbach’s alpha for engagement principles—final version of REST
Engagement principle Nitems Quality Quantity
N Mean (95% Cl) Cronbach’s N Mean (95% Cl) Cronbach’s
Alpha Alpha
Overall measure 32 224 36(35,37) 0.98 234 39(3.8,4.0) 097
EP1: Focus on community perspectives and determinants of 4 301 3.7(36,3.8) 0.88 306 3.9(3.8,4.0) 0.82
health
EP2: Partner input is vital 4 306 3.7(3.6,3.8) 0.88 311 39(3.8,40) 0.85
EP3: Partnership sustainability to meet goals and objectives 291 35(34,36) 0.92 298 3.7(36,3.8) 0.90
EP4: Foster co-learning, capacity building, and co-benefit for all 4 313 3.7(36,3.8) 0.91 324 40(39,4.7) 0.87
partners
EP5: Build on strengths and resources within the community or 3 309 383639 0.88 319 40(39,4.1) 0.83
patient population
EPé: Facilitate collaborative, equitable partnerships 4 292 36(35,37) 0.90 296 3.9(3.8,4.0) 0.87
EP7: Involve all partners in the dissemination process® 283 36(35,37) 0.83 296 3.8(3.7,3.9) 0.79
EP8: Build and maintain trust in the partnership 5 301 3.8(36,39 0.92 304 40(39,4.7) 091

2 Alpha increases slightly to 0.84 (quality scale) and 0.81 (quantity scale) if item 3 removed (All partners have the opportunity to be coauthors when the work is

published). However, given the small increase and high alpha this item was retained

(quantity only: r=0.12, p=0.03) [46], Hall trust in
medical researchers (quality: r=0.18, p<0.001; quan-
tity: r=0.21, p<0.001) [47], the CERI (quality: r=0.19,
p=0.001; quantity: r=0.25, p<0.001)[11], and PSAT
drawbacks dimension (quality: r=-0.21, p<0.001;
quantity: r=—0.26, p<0.001) [49, 50]. There was a neg-
ligible and insignificant correlation between REST and
each of the single item literacy screeners and a negligible
significant correlation between the REST and the subjec-
tive numeracy ability (quality: r=0.11, p=0.04; quan-
tity: r=0.11, p=0.05) and preferences (quality: r=0.12,
p=0.03; quantity: r=0.12, p=0.03) subscales [43-45].

The REST has a low positive correlation with the PAIR
(quality: r=0.34, p<0.001; quantity: r=0.44, p<0.001)
[40], PSAT non-financial resources dimension (qual-
ity only: r=0.47, p<0.001), PSAT benefits dimension
(quality: r=0.33, p<0.001; quantity: r=0.41, p<0.001),
and PSAT comparing benefits and drawbacks dimension
(quality: r=0.39, p<0.001; quantity: r=0.42, p<0.001)
[49, 50]. REST EP8 (Build and maintain trust in the part-
nership) showed a low positive correlation with the trust
measure of the CSAS (quality: r=0.40, p<0.001; quan-
tity: r=0.42, p <0.001) [35].

The REST has a moderate correlation with the Kagan
et al. measure (quality: r=0.50, p<0.001; quantity:
r=0.56, p<0.001) [34] and the Wilder collaboration
inventory (quality: r=0.54, p<0.001; quantity: r=0.54,
p<0.001) [51, 52]. REST also showed a moderate cor-
relation with seven dimensions of the PSAT: synergy
dimension (quality: r=0.61, p<0.001; quantity: r=0.62,
p<0.001), satisfaction dimension (quality: r=0.61,
p<0.001; quantity: r=0.65, p<0.001), non-financial
resources dimension (quantity only: r=0.52, p<0.001),

leadership dimension (quality: r=0.69, p<0.001; quan-
tity: r=0.69, p<0.001), efficiency dimension (quality:
r=0.62, p<0.001; quantity: r=0.59, p<0.001), admin-
istration/management dimension (quality: r=0.63,
p<0.001; quantity: r=0.64, p<0.001), and the decision
making dimension (quality: r=0.51, p<0.001; quantity:
r=0.51, p<0.001) [49, 50, 53].

While the statistically significant correlations show the
measures are correlated (as theoretically hypothesized),
the levels of correlation were negligible, low or moderate.

Discussion

We examined the internal consistency and construct
validity of the REST. Given the lack of a gold standard
measure of stakeholder engagement in research, we cal-
culated the correlation (convergent validity) with other
theoretically related constructs (e.g., partnership, col-
laboration, community engagement, trust, and mistrust).
We found statistically significant correlations (negligible,
low, moderate) with other measures theoretically associ-
ated with stakeholder engagement. However, the lack of
high correlation with any of the existing measures sug-
gests the REST is measuring a different construct (per-
ceived stakeholder engagement in research) than these
existing measures. Together the results suggest the REST
is a valid (research engagement construct) and reliable
(internally consistent) tool to assess research engagement
of non-academic stakeholders in research. Valid and reli-
able tools to assess research engagement are necessary
to examine the impact of stakeholder engagement on the
scientific process and scientific discovery and move the
field of stakeholder engagement from best practices and
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Table 4 Comprehensive version of REST convergent validity with other measures
Other measures Quality Quantity

N Spearman’s R P value N Spearman’s R P value
Medical Mistrust 322 0.11 (negligible) 0.05 325 0.12 (negligible) 0.03
Trust in Medical Researchers 322 0.18 (negligible) <0.001 324 0.21 (negligible) <0.001
Partnership Assessment in community-based Research 322 0.34 (low) <0.001 325 0.44 (low) <0.001
(PAIR) Measure
Kagan Survey of community engagement 319 0.50 (moderate) <0.001 322 0.56 (moderate) <0.001
Community Engagement in Research Index (CERI) 320 0.19 (negligible) 0.001 323 0.25 (negligible) <0.001
Coalition Self-Assessment Survey (CSAS)—Trust? 323 0.40 (low) <0.001 328 042 (low) <0.001
Partnership self-assessment tool (PSAT)
PSAT—Synergy 325 0.61 (moderate) <0.001 328 0.62 (moderate) <0.001
PSAT—Satisfaction 324 0.61 (moderate) <0.001 327 0.65 (moderate) <0.001
PSAT—Leadership 323 0.69 (moderate) <0.001 326 0.69 (moderate) <0.001
PSAT—tEfficiency 323 0.62 (moderate) <0.001 326 0.59 (moderate) <0.001
PSAT—Administration/Management 323 0.63 (moderate) <0.001 326 0.64 (moderate) <0.001
PSAT—Non-Financial Resources 322 0.47 (low) <0.001 325 0.52 (moderate) <0.001
PSAT—Financial and Other Capital Resources 320 0.34 (low) <0.001 323 0.32 (low) <0.001
PSAT—Decision Making 325 0.51 (moderate) <0.001 328 0.51 (moderate) <0.001
PSAT—Benefits 324 0.33 (low) <0.001 327 041 (low) <0.001
PSAT—Drawbacks 324 —0.21 (negligible) <0.001 327 —0.26 (negligible) <0.001
PSAT—Comparing Benefits and Drawbacks 323 0.39 (low) <0.001 326 0.42 (low) <0.001
Wilder Collaboration 325 0.54 (moderate) <0.001 328 0.54 (moderate) <0.001

2 Correlation with EP8 (Build and maintain trust in the partnership) only

lessons learned to evidence-based approaches based on
empirical data and rigorous scientific study designs.

Strengths, limitations, and future directions

Our study findings should be considered in the context
of several limitations. First, recruitment delays caused
the study design to change, and we ended up recruiting
throughout the entire study period versus recruiting all
participants before survey one, then consecutively releas-
ing surveys two, three and four to all participants at once.
This resulted in some participants doing surveys closer
together, while some did them further apart. However,
only 31 participants (6%) did the surveys out of order,
while 456 (94%) did the surveys in order. Demographic
characteristics did not differ between these participants.
Second, timing of surveys could have had an effect on
those involved in ongoing projects. On survey four, we
asked participants to classify the status of their project
(just started, ongoing, completed). Of the 336 that com-
pleted survey four, 20 (6%) indicated that the project
had just started, 174 (52%) indicated that the project was
ongoing, and 142 (42%) indicated that the project had
been completed (Table 1). Participants whose project
was ongoing or had just started may have had changes in
the level of engagement across the four surveys, whereas

those with complete projects may not have had changes
in the level of engagement across the four surveys.

Third, we had a large portion of participants lost to fol-
low up, leading to a smaller sample size for survey four as
compared to the number of participants who completed
consent. Attrition rate for this study was 31% (151 lost to
follow up by survey four) most of which occurred from
participants not completing any of the surveys (n=94;
19%). Among participants that completed one survey
(n=393), 85% completed the final longitudinal survey.
While 80% follow-up has been stated as a cut-off rate
for acceptable loss to follow-up [54], a systematic review
of longitudinal studies found an average retention rate
of 74% (standard deviation=20%), a rate that remained
consistent independent of the duration of the study or
study type [55]. Studies on the impact of attrition in lon-
gitudinal research generally suggest that a 25-30% loss
to follow up is acceptable [56], with the impact of further
attrition dependent on the extent to which the data is
missing at random (acceptable results with up to 25-60%
loss to follow-up) or missing not at random (bias present
at 30% loss to follow-up) [57, 58].

We also had a higher percent of missing responses on
the final version of REST (survey four). This was due
primarily to the addition of a ‘not applicable’ response
option. This was indicated by the low number of missing
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responses other than “not applicable” responses among
all items (Table 3). Due to attrition and missing data some
of the analyses are based on samples of size 224 (67% of
the analytic sample). However, we conducted a sensi-
tivity analysis to compare complete case data and data
including missingness and found the results to be simi-
lar. Finally, REST is currently only available in English,
and we were unable to estimate the time to complete.
We have time to complete the entire survey, calculated as
the finished time minus the starting time. However, the
survey had additional questions and participants could
start and stop the survey and return later to complete.
Excluding those that took more than 30 min to complete,
the mean time to completion for the survey is 14 min
(median=13 min) based on this we estimate the REST
takes less than 10 min to complete.

Despite these limitations, REST and our study have
several strengths. The REST was developed through a
stakeholder engaged process from a community-aca-
demic partnership (Disparities Elimination Advisory
Committee) and was validated using input from stake-
holders (e.g., patients and their families, clinicians, health
systems, policy makers, community organizations, advo-
cacy groups). REST is flexible and a general tool that
can be used across a variety of project types, stages, and
stakeholder groups (e.g., community advisory boards,
patients, community members, health departments,
health care organizations) [59]. REST is easy to adminis-
ter via online web-survey and also shows potential to be
completed via a paper-based survey. The REST is disease,
demographic group (e.g., gender, race, age), and stake-
holder group (e.g., community advisory boards, patients,
community members, health departments, health care
organizations) agnostic to allow for use across a broad
range of community engaged research activities [59]. The
REST was designed to fill a gap due to the dearth of exist-
ing measures on stakeholder engagement in research.
Measures that assess the perceived level of engagement
of non-academic research partners across a broad array
of engagement activities, research projects, diseases,
health outcomes, and populations are necessary to build
an evidence-base for stakeholder engagement by deter-
mining the quantity and quality of engagement necessary
for successful outcomes.

Conclusions

The REST is a tool that examines how stakehold-
ers (e.g., patients and their families, clinicians, health
systems, policy makers, community organizations,
advocacy groups) understand and experience their
engagement in research projects. In the future, REST
should be developed and validated in languages other
than English (e.g., Spanish and Mandarin). We do not
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believe direct translation is appropriate but believe we
have developed an approach that can be adapted to
other languages. In an implementation study we dem-
onstrate the ability of the REST to measure engagement
across a broad array of projects with different levels of
engagement [59]. However, the REST should also be
examined longitudinally in projects over time to exam-
ine test re-test reliability and to see how sensitive REST
is to changes in engagement over time. This would
allow for the examination of the quantity and quality of
engagement necessary to move partnerships along the
engagement continuum. Tools that assess stakeholder
engagement are necessary for the empirical examina-
tion of the influence of engagement on the types of
research, questions addressed, service improvement,
scientific process, and scientific discovery.
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