
Journal of Clinical and
Translational Science

www.cambridge.org/cts

Implementation, Policy and
Community Engagement
Research Article

Cite this article: Solomon ED, Mozersky J,
Goodman M, Parsons MV, Baldwin KA,
Friedrich AB, Harris JK, and DuBois JM. A
randomized implementation trial to increase
adoption of evidence-informed consent
practices. Journal of Clinical and Translational
Science 7: e28, 1–12. doi: 10.1017/cts.2022.520

Received: 1 August 2022
Revised: 28 November 2022
Accepted: 28 November 2022

Keywords:
Informed consent; implementation science;
research ethics; formatting; plain language;
validated assessments of consent; legally
authorized representatives

Address for correspondence:
J. M. DuBois, DSc, PhD, Bioethics Research
Center, Division of General Medical Sciences,
Department of Medicine, Washington
University School of Medicine, 4523 Clayton
Avenue, Box 8005, St. Louis, MO 63110, USA.
Email: duboisjm@wustl.edu

© The Author(s), 2022. Published by Cambridge
University Press on behalf of The Association
for Clinical and Translational Science. This is an
Open Access article, distributed under the
terms of the Creative Commons Attribution-
NonCommercial-ShareAlike licence (http://
creativecommons.org/licenses/by-nc-sa/4.0/),
which permits non-commercial re-use,
distribution, and reproduction in any medium,
provided the same Creative Commons licence
is used to distribute the re-used or adapted
article and the original article is properly cited.
The written permission of Cambridge
University Press must be obtained prior to any
commercial use.

A randomized implementation trial to increase
adoption of evidence-informed consent
practices

Erin D. Solomon1 , Jessica Mozersky1 , Melody Goodman2 ,

Meredith V. Parsons1 , Kari A. Baldwin1, Annie B. Friedrich1 ,

Jenine K. Harris3 and James M. DuBois1

1Bioethics Research Center, Washington University School of Medicine, St. Louis, MO, USA; 2School of Global Public
Health, New York University, New York, NY, USA and 3George Warren Brown School of Social Work, Washington
University, St. Louis, MO, USA

Abstract

Introduction: Several evidence-informed consent practices (ECPs) have been shown to improve
informed consent in clinical trials but are not routinely used. These include optimizing consent
formatting, using plain language, using validated instruments to assess understanding, and
involving legally authorized representatives when appropriate. We hypothesized that partici-
pants receiving an implementation science toolkit and a social media push would have
increased adoption of ECPs and other outcomes. Methods: We conducted a 1-year trial with
clinical research professionals in the USA (n= 1284) who have trials open to older adults or
focus on Alzheimer’s disease. We randomized participants to receive information on ECPs
via receiving a toolkit with a social media push (intervention) or receiving an online learning
module (active control). Participants completed a baseline survey and a follow-up survey after
1 year. A subset of participants was interviewed (n= 43). Results: Participants who engaged
more with the toolkit were more likely to have tried to implement an ECP during the trial than
participants less engaged with the toolkit or the active control group. However, there were no
significant differences in the adoption of ECPs, intention to adopt, or positive attitudes.
Participants reported the toolkit and social media push were satisfactory, and participating
increased their awareness of ECPs. However, they reported lacking the time needed to engage
with the toolkit more fully. Conclusions:Using an implementation science approach to increase
the use of ECPs was only modestly successful. Data suggest that having institutional review
boards recommend or require ECPs may be an effective way to increase their use.

Introduction

Since the early 20th century, informed consent has been recognized as a cornerstone of ethical
clinical research, and it is mentioned in every major international code of ethics [1,2].
Nevertheless, studies consistently find that research participants do not understand key infor-
mation about studies, that researchers overestimate participants’ understanding of trial infor-
mation, and that individuals with cognitive impairments are routinely excluded from research
participation without first seeking permission from a legally authorized representative [3–8].
There are evidence-based practices for informed consent that have been demonstrated to
improve participants’ understanding of information and exercise of autonomy, but they are
not routinely used [9–13]. In general, familiarity with a practice alone does not lead to adoption
of a practice [14]. Individuals need to view the practice as important, know how to implement it,
have the resources needed, and overcome barriers to use [15–17].

We conducted an implementation trial with the aim of increasing adoption of four evidence-
informed consent practices (ECPs).

Practice 1: Optimizing consent document formatting. This practice involves utilizing bullet
points, headings, 12-point font or larger, and generous white space [18,19].

Practice 2: Using plain language in consent documents.We promoted using simple words, short
sentences, and an active voice [18,19]. Because institutions frequently require the use of template
language in informed consent forms, we focused on the more recent “key information” section
of consent documents required by federal regulations, which provide investigators with more
discretion [9].

Practice 3: Using a validated instrument to assess participants’ understanding and appreci-
ation of consent information. In this context, understanding is the ability to know the meaning
of the information being presented, and appreciation involves believing the information and
understanding how it is relevant to oneself [1]. A validated instrument is one that has been
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evaluated and found to be reliable and to measure what it’s
intended to measure. We selected a specific validated assessment
to promote, which can be used in 5 min with any clinical trial
and provides cutoff scores [5].

Practice 4: Involving legally authorized representatives (LARs)
when participants lack or are likely to lose decision-making capac-
ity during a clinical trial. We focused on navigating legal issues,
identifying appropriate individuals, and documenting participant
wishes [8,20,21].

In randomized trials, the first three practices have been associ-
ated with significantly improved understanding and appreciation
of consent information [3,5,18,19,22–30], and the fourth practice
has been demonstrated as feasible and consistent with participant
wishes [8,20,21]. Our previous research showed that clinical
research professionals self-reported optimizing formatting in
42% of their key information sections and using plain language
in 63% of their key information sections [12]. In the same sample,
44% of participants self-reported using a validated assessment of
consent [13].

Implementation science aims to bring evidence-informed
research findings into routine practice [31]. Our review of the liter-
ature identified no systematic efforts to increase the uptake of ECPs.
We used the Consolidated Framework for ImplementationResearch
(CFIR) to guide an implementation trial focused on improving the
adoption of ECPs. CFIR is a typology designed to understand and
facilitate implementation and consists of five domains: the inner set-
ting, the outer setting, the characteristics of the intervention, the
process of implementation, and the characteristics of the individuals
involved [15]. Through literature reviews, a quantitative baseline
survey, and qualitative interviews with stakeholders, we identified
potential barriers and facilitators of adopting ECPs within each of
the five CFIR domains. These included (1) local institutional review
boards (IRBs), institutional factors, characteristics of the research
team, and burden associated with changing consent processes
(CFIR inner setting); (2) independent IRBs and study sponsors
(CFIR outer setting); (3) educational materials addressing ECPs
(CFIR intervention characteristics); (4) means of distributing inter-
ventions that promote ECPs (CFIR process); (5) and attitudes,
knowledge, and experience of principal investigators (PIs) and clini-
cal research coordinators (CRCs) who lead clinical trial consent
processes (CFIR individuals) [12,13,15]. Implementation trials are
more successful when they address barriers in these domains, pro-
mote adoption of practices by pushing information to users, provide
evidence in support of practices, involve credible messengers, and
repeat exposure to messages [32–35].

We conducted a 1-year randomized trial to test the effectiveness
of an intervention informed by implementation science principles
versus standard ethics training for improving the use of ECPs. We
initiated the trial in August 2020, the first year of the COVID-19
pandemic. The current standard for research ethics training is text-
based online learning modules that include brief quizzes [36].
These modules typically do not utilize effective behavior change
methods, do not offer support or tools, and do not address barriers.
We hypothesized that an alternative intervention designed using
an implementation science approach would increase adoption of
ECPs (primary outcome) and intention to adopt and positive atti-
tudes toward ECPs (secondary outcomes).

Method

We utilized a mixed method design. We administered a quantita-
tive survey to participants at baseline and again at the conclusion of

the trial and conducted post-trial interviews with a subset of inter-
vention group (IG) participants. The survey was used to test the
effect of our intervention on our outcomes and examine engage-
ment with the intervention, while the interviews were used to
gather more nuanced information on the effect of being in the
intervention. We used the CFIR model to guide the development
of the toolkit, social media push, survey instrument, and interview
guide. We used an active control group (who received an online
learning module focused on ECPs) instead of a true control group
because online training via modules is currently the standard
approach to ethics training, and we received feedback that all par-
ticipants would want some information on ECPs given recent
updates to the Common Rule for human subjects protection
[37]. This research was approved by the Washington University
in St. Louis IRB (#201909154).

Trial Procedure

Figure 1 provides an overview of the study procedures. Participants
provided their consent and completed a baseline survey via
Qualtrics. Although our intervention and outcome assessment tar-
geted individual behavior, we used cluster (institution level) strati-
fied (institutions with ≥ 10 people enrolled, institutions with< 10
people enrolled) 2:1 randomization to assign all participants at the
same institution to the intervention (n= 872) or active control
(n= 412). Randomizing by institution allowed participants to
share our materials with their team while reducing potential con-
tamination between groups. The active control group was provided
with a link to the online learning module, which contained the
same information on ECPs as the toolkit but presented in text with
bullets, tables, and figures, and they were encouraged to complete
it. They received a reminder email a few weeks later. The IG

Baseline survey
(November–December 2019)

Intervention group
● Receives toolkit at start 

of trial (August 2020)
● Receives social media 

push throughout trial 
(August 2020–July 
2021)

● n=585

Control group
● Receives online learning 

module at start of trial 
(August 2020)

● n=279

Follow-up survey 
(August–September 2021)

Intervention Group
● Post-trial interviews 

conducted with subset of 
participants (October 
2021–January 2022)

● n=43

Fig. 1. Overview of trial procedures.
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participants were sent a link to the toolkit and notified of the
upcoming social media push. When participants clicked on the
toolkit link, they were asked how they would like to receive com-
munications for the social media push: via listserv emails, joining
one or more of our private social media groups (i.e., Facebook,
LinkedIn, or Twitter), or both. IG participants received communi-
cations throughout the year. After 1 year, all participants com-
pleted the follow-up survey. A subset of IG participants who
completed the follow-up survey then completed a post-trial inter-
view. The trial ended after achieving a high response rate on the
follow-up survey and after completing all post-trial interviews.

Materials

Intervention: Toolkit and Social Media Push

A toolkit is an action-oriented collection of information and
resources to help individuals adopt practices [38]. The toolkit
we created, ConsentTools.org, contains the following resources
to help researchers adopt ECPs (see Fig. 2): seven brief videos
describing ECPs and practical steps for adopting them; a document
illustrating good and unacceptable formatting and readability; a
validated assessment of understanding, the UBACC [5], with scor-
ing instructions; documents to support the use of LARs; and tem-
plate language to use in IRB submissions to justify the use of each
practice. The toolkit also contains information about the study and
project team, a discussion board, and a frequently asked ques-
tions page.

Of the 282 participants who completed the brief survey of how
they wanted to receive communications from our team, 81% indi-
cated that they preferred receiving listserv emails. Therefore, we
added all IG participants to our email listserv. We sent listserv

emails in “sprints”: we sent 1 or 2 emails per week for a several
weeks, followed by a break. Most sprints focused on one ECP.
All emails were brief and provided links to the toolkit. One sprint
provided the main teaching points of the toolkit in the body of the
emails. Another offered a certificate of completion to those who
watched all videos and completed a quiz. Additionally, we created
private groups on Facebook, LinkedIn, and Twitter. These were
created because preliminary work conducted prior to the study
showed that clinical research organizations had a strong presence
on social media. For example, the Association of Clinical Research
Professionals (ACRP) had 9,400 followers on LinkedIn,17,800 on
Facebook, and 4,500 on Twitter. The Society of Clinical Research
Associates (SOCRA) had 8,100 followers on LinkedIn, 3,600 on
Facebook, and 840 on Twitter. During sprints, we posted the same
material to these social media groups as was in the listserv emails;
however, we created “closed” groups, including only our partici-
pants who were randomized to the IG to prevent contamination.

The toolkit and social media push utilized implementation sci-
ence principles. We pushed content to participants rather than
relying on user pull [33], delivered content in diverse formats
(video, documents, emails) [34,35], utilized formatting and plain
language principles to maximize comprehension [18,19], and
included testimonials from credible messengers to enhance the
credibility of the toolkit [35].

Active Control: Online Learning Module

The online learning module was provided to our control group as
an active control. It was modeled after standard online research
ethics trainings. This module contained the same content on
ECPs as the toolkit, presented in text with bullets, tables, and

Home

Welcome 
video

Welcome text

Social media 
links

Credible 
messenger 
testimonials

Optimizing 
key 

information 

Introductory 
text

Video: Using 
plain 

language

Video: 
Formatting 

key 
information

Samples docs 
with 

good/poor 
readability

Sample IRB 
protocol 

language

Assessments

Introductory 
text

Video: When 
to assess 

understanding

Video: How to 
administer an 
assessment

Video: What 
to do with 

results

UBACC 
template

UBACC 
template: 

LARs

Sample IRB 
protocol 

language

LARs

Introductory 
text

Video: Do 
participants 

need an LAR?

Video: How to 
appoint an 

LAR

Sample 
talking points

Template to 
document 

LAR 
discussion

Sample IRB 
protocol 

language

eConsent

Introductory 
text

Researcher-
assisted 

eConsent

Self-
administered 

eConsent

eConsent with 
LARs

FAQs About

Study 
information

Team 
member 
profiles

Advisory 
board

Fig. 2. ConsentTools.org website map. Note. LAR = legally authorized representative. UBACC = University of California, San Diego Brief Assessment of Capacity to Consent.
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figures, and included a five-question quiz. It did not include any of
the videos, tools, or resources to facilitate implementation from the
toolkit.

Survey Development

The survey was developed by a team of PhD-level experts in the
fields of research ethics and survey design [39–42]. We iteratively
revised the survey with input from PIs, CRCs, and IRB members.
For some items, we wrote a PI version and a CRC version to reflect
their unique roles (e.g., conducting versus supporting a trial). We
conducted cognitive interviews (n= 8) to evaluate items for clarity,
interview experts in informed consent regulations, obtain consent,
and design consent protocols. The same items were used in both
the baseline and follow-up surveys.

Survey Measures

Adoption
Because we aimed to change the behavior of individuals, we
assessed the number of clinical trial protocols that the participant
changed to adopt a specific practice (e.g., by adding a validated
assessment or changing the consent document formatting).
Using the number of trials in which they could have adopted
the practice as the denominator, we calculated an adoption
percentage.

Attempted implementation for the first time during the trial
We asked participants “Did you attempt to implement any of these
practices for the first time in the past year?” with a yes/no response
option.

Intention to adopt
For each ECP, participants’ intention to adopt the practices was
assessed with two items, “I intend to use this practice in the future”
and “Using this practice is a high priority for me” (1= yes, 0= no).
These items were added together, which resulted in scores that
could range from 0 to 2.

Positive attitudes
For each ECP, participant’s attitudes were assessed with two five-
point Likert-scale items asking how useful they think the practice is
and how interested they are in improving their use of the practice.
These items were added together, resulting in scores that could
range from 2 to 10.

Impact of COVID-19
For each ECP, we asked “Has the COVID-19 pandemic affected
your ability to use this practice?” with response options of “no,”
“yes, it made it easier to use this practice,” or “yes, it made it more
difficult to use this practice.”

Intervention engagement
We asked IG participants several items about engagement in the
trial, e.g., “How did you perceive the number of emails?” and
“Why did you not join the social media groups?” Each item provided
response options for participants to select from, and for most items
participants could select all that applied.

Sharing and effective interventions
We asked participants in both groups “In the future, do you plan to
share the [ConsentTools toolkit/online learning module]?” and “In
your opinion, how effective would the following approaches be in

getting your peers to use these practices?” (1= not at all effective,
5= extremely effective) with items including “your IRB strongly
recommending these practices,” etc.

Demographics
Demographic questions included sex, age, race, and education. We
asked additional questions about their work and the trials they
worked on.

Qualitative Interview Approach

We asked about participants’ views on consent best practices, sat-
isfaction with the trial process, levels of engagement during the
trial, and ways of promoting ECPs. Four interviewers conducted
semi-structured interviews with our interview guide. All interviews
were conducted using Zoom, audio recorded, and professionally
transcribed into notes.

Participants

We used Power Analysis and Sample Size (PASS 15) software to
determine sample size [43]. We based the calculation on a 2 (inter-
vention):1 (control) randomized intent to treat analysis and group
sequential test (to account for the longitudinal study design) at the
5% significance level and aimed to detect differences of 1 Likert
category or .10 proportion difference between groups for dichoto-
mous outcomes [44,45]. To achieve > 95% power on continuous
outcomes required 552 participants (184 control and 368 interven-
tion) and 773 participants for dichotomous outcomes (258 control
and 515 intervention).We decided to oversample in anticipation of
attrition.

Participants were recruited using two methods. First, we que-
ried the clinicaltrials.gov database for interventional trials focused
on Alzheimer’s disease and those open to older adults and sent our
recruitment email to the study’s contact person. Second, recruit-
ment email blasts were sent to members of the Association of
Clinical Research Professionals (ACRP) and our recruitment mes-
sages were posted to ACRP social media accounts. Participants
were screened to include only those who were CRCs or PIs working
in the United States, expected to be involved in at least one clinical
intervention trial opening in the next 18 months, and had at least
one trial open to older adults (age 65þ) or focused on Alzheimer’s
disease or cognitive impairments. We focused on clinical trials
open to older adults or focused on Alzheimer’s disease, given that
these participants are at increased risk of cognitive impairments
and have historically been excluded from trials [7,8]. Additional
details on participant recruitment and the baseline survey findings
can be found elsewhere [12,13].

Survey sample
Participants enrolled in the trial by completing the baseline survey
(n= 1284). At follow-up 1 year later, 1247 (97.1%) participants
were still enrolled and were sent the follow-up survey. Nine emails
were undeliverable, 21 withdrew from the study, and 71 were no
longer eligible. This left n= 1146 (89.3%) for follow-up and 925
of them completed the survey (an 81% response rate). Fifty-nine
responses were removed due to incompleteness, completing the
survey in less than 3 min, invalid responses, or completing the
payment form multiple times. This left a sample of n= 864 (IG
n= 585, active control group n= 279). Participants who com-
pleted the follow-up survey were provided a $30 Amazon eGift
card. Demographics can be found in Table 1.
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Interview sample
We used stratified sampling to recruit 7–12 IG participants from
four groups: PIs who attempted to implement an ECP for the first
time during the trial, PIs who did not, CRCs who attempted to
implement an ECP for the first time during the trial, and CRCs
who did not (total n= 43). All PIs willing to be interviewed were
contacted, and a random selection of CRCs willing to be inter-
viewed were contacted until recruitment goals were met.
Interview participants were provided a $40 Amazon eGift card.

Data Analysis

First, we examined engagement in the intervention and conducted
logistic regression and Pearson’s Chi-squared analyses to deter-
mine whether the survey outcomes differed among the interven-
tion and control groups. Because we had relatively low
engagement in the intervention, we then identified IG participants
who engaged in some of the trial activities to create an “interven-
tion engager” group (n= 248). This group was defined as partic-
ipants who had engaged in any of the following: a) earned our
certificate of completion by viewing educational videos and passing
a quiz; b) opened at least four of seven of our education emails (the
subset of listserv emails that contained the teaching points of the
toolkit); or c) clicked on links in our emails at least three times over
the course of the trial (clicking on links demonstrated interest and
took them to the toolkit). We then used multinomial logistic
regression and Pearson’s Chi-squared analyses to determine
whether survey outcome measures differed at follow-up among
three groups: intervention engagers, intervention nonengagers,
and active control group participants. We used SPSS version 26
and Stata version 17 to analyze the survey data. There was no miss-
ing data because the survey items were forced choice.

We used Dedoose qualitative data analysis software to code the
interview transcript notes. We used a combination of deductive
and inductive structural coding of responses to our semi-
structured interview guide [46]. To ensure the trustworthiness
of coding, we double-coded 25% of transcripts and resolved any
discrepancies through discussion or clarifications of the codebook.

Results

Engagement in Intervention Activities

Listserv emails were opened by an average of 23% of IG partici-
pants per email, and an average of 1% clicked links in the emails
to view the toolkit. Seven percent of participants opted to join any
of the social media groups. After the first “sprint,”we discontinued
posting to Twitter due to having very few followers.

Table 1. Characteristics of the implementation trial participants

Survey
(n = 864)

Interviews
(n= 43)

Demographic characteristics % %

Sex

Female 78 65

Male 21 30

Other or prefer not to answer 1 5

Age

Below 30 16 12

30–39 33 47

40–49 27 19

50 or older 24 23

Race/ethnicitya

American Indian/Alaska Native 1 0

Asian 9 12

Black/African American 5 5

Hispanic or Latino 8 2

Native Hawaiian/Pacific Islander < 1 0

White 83 77

More than one race 2 2

Prefer not to answer 2 5

Role

PI 16 44

CRC 84 56

Education

Less than Bachelor’s degree 10 2

Bachelor’s degree 40 23

Master’s degree 30 28

Doctoral degree 19 47

Trial typesa

Drug 77 56

Device 48 37

Behavioral 32 65

Biologics 26 14

Surgical 27 19

Funding sourcesa

Federal agencies 67 77

Private foundations 36 49

Industry 77 47

Other 9 5

Submitted ≥ 1 new protocol in prior yearb 88 81

≥ 1 clinical trial open to older adults 99 98

≥ 1 clinical trial involving participants with
cognitive impairments

30 39

(Continued)

Table 1. (Continued )

Survey
(n= 864)

Interviews
(n= 43)

Average participants with cognitive
impairments

18 27

PI= Principal Investigator. CRC= Clinical Research Coordinator.
Note. a Indicates participants could have selected multiple responses. bMean number of new
trials opened in the past year= 5.1 (SD= 6.0). Percentages may not add up to 100% due to
rounding.
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Survey Results

The majority of participants reported that the COVID-19 pan-
demic did not affect their ability to use any of the practices.
Specifically, 78% reported it did not affect their ability to use the
formatting practice, 84% for plain language, 81% for validated
assessments of consent, and 80% for LARs.

For the two-group analysis (IG vs. control group), there were
no significant differences on our main outcome variable of adop-
tion for any of the four ECPs, and very few significant differences
between the two groups on intention to adopt or positive atti-
tudes. There were no significant differences between the two
groups for attempting to implement an ECP for the first time
in the past year.

For the three-group analysis, comparing intervention engagers,
intervention nonengagers, and control group participants, there were
also no significant differences in adoption for any of the four ECPs
(see Table 2). Similarly, there were very few significant differences
between the three groups on intention to adopt or positive attitudes.

However, IG engagers reported significantly higher rates of
attempting to implement an ECP for the first time in the past year.
Forty-three percent of IG engagers attempted to implement an

ECP for the first time in the past year, compared to 24% of IG non-
engagers and 30% of the active control group participants, Pearson
X2(2)= 21.1, p< 0.001.

We included items in the survey to examine why engagement
was low (see Table 3). The most common reasons reported for low
engagement were that they were too busy to access the toolkit
(46%), that they were satisfied with their current consent practices
(24%), and that their institution provided the necessary training on
consent (17%). Participants reported not joining social media
groups because they do not use social media for work purposes
(35%) or prefer to receive work-related information via email
(34%). The majority of participants (77%) thought we sent the
right amount of listserv emails (not too many or too few) and
wanted to share the toolkit with colleagues. When asked about
approaches that would be effective in getting their peers to use
EBCPs, participants highly endorsed having their IRB strongly
recommend the practices.

Interview Results

Key interview findings are reported in Table 4.

Table 2. Implementation trial results for both primary and secondary outcomes at the one-year follow-up survey

Intervention
Engagers
(n = 248)

Intervention non-
engagers (n= 337)

Active control
group (n = 279) Regression Pearson X2

M (SD) M (SD) M (SD) F
Adj.
R2 p X2 p

Adoption rate

Formatting 43.89 (39.26) 41.11 (41.22) 43.72 (40.50) 0.37 <0.01 0.69

Plain language 61.96 (41.10) 57.97 (44.45) 60.71 (42.52) 0.49 <0.01 0.61

Assessments 23.53 (37.55) 19.10 (35.79) 18.84 (36.09) 0.80 <0.01 0.45

LARs 11.04 (23.03) 9.59 (22.20) 9.92 (23.49) 0.26 <0.01 0.77

Intention to adopt

Formatting 1.67 (0.61) 1.68 (0.60) 1.82 (0.46) 12.33 0.02

Plain language 1.89 (0.36) 1.87 (0.41) 1.89 (0.39) 1.55 0.82

Assessments 1.36 (0.84) 1.41 (0.80) 1.35 (0.86) 6.16 0.19

LARs 1.41 (0.83) 1.37 (0.85) 1.27 (0.88) 4.03 0.40

Positive attitudes

Formatting 6.93 (1.90) 6.84 (1.92) 7.23 (1.74) 3.41 0.01 0.03

Plain language 7.62 (1.69) 7.69 (1.75) 7.95 (1.77) 2.58 <0.01 0.07

Assessments 6.68 (1.84) 6.65 (1.93) 6.76 (2.00) 0.29 <0.01 0.75

LARs 6.89 (1.79) 6.88 (2.04) 6.97 (2.03) 0.19 <0.01 0.82

Percentage who tried to implement one of the
practices for the first time in the past year

42.8% 24.4% 28.0% 21.06 <0.01

Note 1. Bold indicates statistically significant finding. Adoption rate represents the percentage of trial protocols in which they personally adopted the practice. Intention to adopt was assessed
with two items asking whether they intend to use the practice in the future and whether using the practice was a high priority (1 = yes, 0= no). The two items were added together resulting in
intention to adopt scores that could range from 0 to 2. Positive attitudes were assessed with two 5-point Likert-scale items asking how useful they think the practice is and how interested they
are in improving their use of the practice (1 = not at all useful/interested, 5= extremely useful/interested). The two items were added together resulting in positive attitudes scores that could
range from 2 to 10. LAR= legally authorized representative.
Note 2. Results for the two-group analysis (intervention vs. control) were nearly identical to the three-group analyses presented in the table. The only differences in the two-group analyses from
what is presented in the table were that the control group had significantly higher positive attitudes than the intervention group on plain language (p= 0.03), and there was no significant
difference between the intervention and control groups on the percentage who tried to implement one of the practices for the first time in the past year (p= 0.48)
Note 3. We considered whether investigator-initiated trials would be more likely to adopt ECPs, given that they develop their own consent processes (compared to sponsored trials in which
informed consent documents and procedures are provided). Having more investigator-initiated trials had small, but significant, associations with adoption rates for each ECP. However, when
included in the regression analyses as a control variable, there were no significant differences between groups on adoption of ECPs.
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Perceived consent best practices
At the start of each interview, we asked participants to tell us
what they thought were best practices for informed consent to
better understand what they personally perceived to be best
practices. Most participants (91%) reported reviewing the
required elements of consent with participants as a consent best
practice. Other best practices commonly reported included
informally assessing participant understanding (e.g., teachback,

informal questions assessing understanding; 58%), using plain
language in consent documents or verbally during the consent
discussion (49%), and communicating with participants ahead
of the consent visit (40%). Aside from plain language, very
few participants reported the three additional ECPs in our trial
as consent best practices. In particular, no participants reported
using validated assessments of consent understanding as a best
practice.

Table 3. Follow-up survey results on why the implementation trial engagement was low

Survey item
Intervention
engagers (%)

Intervention non-
engagers (%)

Control
group (%) X2 F p

Why did you not engage more fully with the online toolkit?

Not applicable; I accessed the online toolkit frequently 26 3 – 73.60 – <0.01

I did not realize I was in the study 3 9 – 7.92 – <0.01

I was too busy/did not have time to access the toolkit 46 51 – 1.43 – 0.23

I am satisfied with my current consent practices 24 28 – 1.24 – 0.27

Toolkit content was not relevant to my work 4 5 – 0.66 – 0.42

The quality of the toolkit was poor 1 2 – n/a – n/a

My institution provides the necessary training on consent 17 24 – 3.91 – 0.05

Other 11 13 – 0.80 – 0.37

How did you perceive the number of emails? 3.89 – 0.14

Too many 10 14 –

Just right 77 69 –

Too few 13 16 –

Why did you not join the social media groups?

Not applicable; I joined one or more of these groups 14 3 – 23.14 – <0.01

I do not use social media 18 18 – 0.01 – 0.92

I do not use social media for work purposes 35 46 – 6.22 – 0.01

I do not use these social media platforms (Facebook, LinkedIn, and
Twitter)

9 9 – 0.04 – 0.85

I prefer to receive work-related information via email 34 38 – 0.97 – 0.33

Other 14 12 – 0.64 – 0.42

In the future, do you plan to share the ConsentTools toolkit/online
learning module?

–

No 13 38 23 44.3 – <0.01

Yes, with colleagues at my institution 76 54 72 35.9 – <0.01

Yes, with colleagues outside my institution 13 10 12 1.2 – 0.54

Yes, I plan to share it in another way 6 4 1 8.3 – 0.02

In your opinion, how effective would the following approaches be in
getting your peers to use these practices? (M and SD)

A professional society promoting these practices through their social
media or email listservs

3.2(1.0) 3.0(0.9) 2.97(0.9) – 3.5 0.03

A professional society endorsing these practices in a policy statement 3.2(1.0) 3.2(1.0) 3.2(0.9) – 0.5 0.63

Your IRB strongly recommending these practices 4.4(0.7) 4.3(0.8) 4.3(0.8) – 0.9 0.39

A funding agency strongly recommending these practices in funding
opportunity announcements

3.9(1.0) 3.8(1.0) 3.9(1.0) — 0.2 0.78

Other (please describe) 3.5(1.0) 3.6(1.4) 3.1(1.5) – 1.3 0.27

Note. Bold indicates statistically significant finding. Participants could select all that applied for the first four questions, excluding thosewho selected any “not applicable” or “no” responses. For
the fifth question, participants rated each response option on a 1–5 Likert scale (1= not at all effective, 5= extremely effective). Chi square values marked as n/a are because the assumptions of
the test are violated due to at least one cell having an expected count less than 5. IRB= Institutional Review Board.
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Table 4. Post-Trial interview questions and results

Interview item
% of interview partici-

pants

What do you think are best practices for informed consent in clinical trials?a

ECPs

Formatting 28

Plain language (written or verbal) 49

Formal assessments 0

LARs 7

Review required elements of consent (e.g. review of risks, voluntariness, documentation, etc.) 91

Informal assessments of understanding 58

Communicating with participants ahead of consent 40

Read consent form to participants 14

Build rapport and create a good environment 12

Be flexible and inclusive 12

Training for those obtaining consent 9

Use visual aids 7

Have a family member present 5

Other response 12

What effect has the study had on you, or how you obtained informed consent?a

Increased awareness of practices 70

Increased/improved their use of the practices 35

No effect because they perceive barriers 23

No effect because they were already using the practices 16

No effect because they did not use toolkit 14

No effect (other response) 2

Other response 14

Why do you think participants did not engage more fully with the online toolkit?a

People are too busy or lack the time needed to engage more fully 63

People may feel toolkit was not needed 40

People may think they would encounter technology issues 26

People receive too many emails or there are too many things to review in general 23

Because of the COVID-19 pandemic or other poor timing 19

People may prefer another way to receive or review this content 14

Because the toolkit is not the traditional method of continuing education 9

Because the topic of informed consent is not exciting 7

Because researchers may prefer this information to come from IRBs 7

They may not have understood the expectations of being in the study 7

Other response 19

Why do you think participants did not tend to open the listserv emails or join the social media groups?a

They may not use social media, or may not use social media for work purposes 79

They may get too much email, or there may be too much competition for their time 67

They may not have seen the emails 23

They may prefer more personal communications 9

They may have thought the emails were not enticing, relevant, or useful 9

(Continued)
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Study effect
Most participants (70%) reported experiencing increased aware-
ness of ECPs because of being in the trial. A considerable minority
(35%) reported that being in the trial either increased or improved
their use of ECPs. Several participants also reported that being in
the trial had no effect, either because they perceived barriers to
implementing ECPs (23%), because they were already using
ECPs (16%), or because they did not use the toolkit (14%).

Why engagement was low
Most participants indicated that people were too busy or lacked
time to engage with the toolkit more fully (63%). Forty percent
of participants felt the toolkit was not needed, 26% thought people
may have encountered technology issues related to the toolkit or
social media push, and 23% reported that people receive too many
emails in general.

When participants were asked why they thought participants
seldom opened listserv emails or joined the social media groups,
the majority indicated that they do not use social media (or don’t
use it for work purposes; 79%), or that people get toomuch email in
general and there is too much competition for their time (67%).

Satisfaction with trial process
Most participants (67%) had positive comments about the listserv
emails sent during the trial. There were relatively few comments
about the social media posts because few participants joined the
social media groups (as previously discussed).

Effective training
We explored whether participants felt their existing online ethics
training prepared them to implement ECPs. For all ECPs, partic-
ipants felt their training did not prepare them to implement the
practice—only between 14 and 40% felt that their training pre-
pared them. When asked whether they thought a toolkit, like
ConsentTools.org, would help their peers implement the practices,
the vast majority (84%) reported that it would. This suggests that
current ethics training do not prepare researchers to implement
ECPs, but that researchers believe a toolkit would.

Discussion

The intervention to increase the use of ECPs among clinical
research professionals was only modestly successful. As evidence

Table 4. (Continued )

Interview item
% of interview partici-

pants

They may have been unaware of social media component of study 5

They may have security concerns with unfamiliar emails or social media links 7

Other response 14

What are your thoughts on the listserv emails and social media posts that you received during the study?a

Comments about emails

Positive comments about emails 67

Negative comments about emails 19

Do not remember (or did not engage with emails) 19

Other comments about emails 16

Comments about social media postsb

Positive comments about social media posts 2

Negative comments about social media posts 14

Do not remember (or did not engage with social media) 12

Other comments about social media posts 9

Do you feel that your previous online ethics training prepared you to implement these practices? (Yes responses)

Formatting 16

Plain language 40

Formal assessments 16

LARs 14

Do you think that an online toolkit, such as ConsentTools.org, would help your peers adopt these practices, if they were trying
to implement them?

Yes 84

No 5

Other response 9

ECP= evidence-informed consent practice. LAR= legally authorized representatives. IRB= institutional review board.
Note.
aParticipant responses could have more than one code applied; thus, percentages may be more than 100% when summed.
bOnly 7% of participants joined our social media groups, which is why there are so few responses about social media.
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of success, our survey and interview data suggest that participants
were satisfied with the toolkit and social media push, with a major-
ity reporting that the toolkit would help clinical researchers adopt
the practices. They also reported that being in the study increased
their awareness of the practices. The majority had positive com-
ments on the listserv emails and thought the amount sent was just
right. Finally, we found that participants who were engaged in trial
activities were significantly more likely to attempt to implement at
least one of the practices for the first time, which suggests the tool-
kit may play an important role in encouraging behavior change for
those who have never tried implementing a practice before. Taken
together, these findings suggest that the toolkit is useful to those
who use it.

However, there were no significant differences between groups
on adoption of ECPs, intention to adopt, or positive attitudes. The
top reason for not engaging more fully with the toolkit was that
research professionals are too busy or lack the time needed.
Other commonly reported reasons were that the toolkit was not
needed, or that they were satisfied with their current consent prac-
tices. Of note, as observed in the qualitative interview results, par-
ticipants often had notions of consent best practices that reflected
minimum regulatory requirements (e.g., elements of consent) or
practices with intuitive appeal (e.g., informally assessing under-
standing) over practices that are informed by level 1 or 2 evidence
from systematic studies such as those promoted in this trial.

While the toolkit and listserv emails were well received, the
social media approach seems to have been problematic. The social
media groups were private; members had to request to join, and
our posts could not be shared beyond the group. We set up our
social media groups in this fashion to prevent contamination
across trial groups, but this thwarts key “social” elements of social
media. Furthermore, participants reported not using social media
for work purposes, not using it at all, or preferring work-related
communications to come via email. Thus, using social media
and listserv emails to encourage clinical research professionals
to adopt evidence-based practices seems to have limited utility,
at least when used in a controlled fashion. We believe social media
will prove far more useful as we shift to our dissemination phase,
where we do not need to limit use to one group.

Implementation of evidence-based practices is associated with
organizational climates that are less stressful and more proficient
(e.g., workplaces that require individuals to have up-to-date
knowledge and be effective in their work) [47]. Given that partic-
ipants’ top reason for not engaging with the toolkit was that they
were too busy suggests that the current organizational climate may
not be ideal for the voluntary adoption of ECPs. Furthermore, the
data suggest that clinical research professionals equate consent best
practices with those practices that are required by an IRB (e.g.,
reviewing risks, voluntariness, etc.). The majority also reported
that having their IRB strongly recommending the practices would
be the most effective approach to getting their peers to adopt ECPs,
which is almost certainly true, as studies cannot move forward
without IRB approval. Additionally, engagement with the toolkit
was low, even though our participants voluntarily enrolled in a
study aimed at increasing the use of ECPs. Encouraging more vol-
untary training is not likely to be effective. Further, given that there
were few differences even among those who engaged in the inter-
vention and those who did not, we are not convinced that training
of any sort will lead to behavior changes. We suspect the solution
may be for institutions or regulations to mandate the use of ECPs.

The view that regulatory and institutional requirements drive
consent practices is consistent with our previously published

analyses of our baseline data. Adoption of ECPs was associated
with very few characteristics of participants, their institutions, or
the kind of research they conduct—and then only weakly and per-
haps as a byproduct of our large sample size (n= 1284) [12,13].
This would make sense if the key driver of adoption is regulatory
requirements, which transcend differences among institutions and
individuals.

When this study was first planned, we explored the feasibility of
randomizing IRBs to our interventions; preliminary discussions
with leaders in the field indicated that no IRB would agree to be
assigned to a group that did not receive full support for the use
of ECPs. Absent changes to federal regulations on human subjects’
protections, IRBs may also be reluctant to require or even strongly
recommend practices that investigators might perceive as burden-
some. To this end, our toolkit cites evidence that the ECPs are gen-
erally associated with very positive outcomes for investigators as
well as participants. For example, assessing participant under-
standing using a validated instrument is relatively low burden
(requiring only 5 min using the UBACC [5]), while potentially
increasing the efficiency of IRB review by reducing concerns about
the consent process [48]; having a process for appointing LARs can
help recruit and retain participants at risk of cognitive impair-
ments, and most participants support this practice [21,49].

Our implementation trial had limitations. We used criterion-
based, convenience sampling, so our sample may not be represen-
tative of all clinical research professionals. However, the sample
was large, diverse, and adequately powered to detect significant
differences in all key outcome variables. We used cluster randomi-
zation in a trial with individual-level interventions and outcomes
for the most common reason: to avoid contamination [50]. Such
designs suffer from a heightened risk of recruitment bias when
recruitment occurs after randomization [50]. However, in our case,
all participants were recruited prior to randomization, and when
they were assigned to a groupmonths after completing the baseline
survey, they were not informed about interventions provided to
their nonassigned group. We used self-reported data because con-
sent protocols and forms are generally not publicly available.
(Although the revised Common Rule requires that consent forms
be posted publicly after recruitment closes, it would still be difficult
to track our full set of outcomes, especially soon after our interven-
tion.) [37] Finally, the majority of the study was conducted during
the COVID-19 pandemic. We delayed the push of our toolkit until
August 2020, because many clinical trials were frozen in the early
days of our study.While our follow-up survey found that most par-
ticipants opened enough trials during the past year (5.1 on average)
to provide adequate opportunity to adopt new practices, and the
vast majority reported that the pandemic did not affect their ability
to use the practices, it is unknown whether the burdens of the pan-
demic negatively impacted engagement with the study materials.

Future research might focus on the ways in which a toolkit can
support the adoption of practices within the context of required or
strongly recommended adoption: can a toolkit improve the quality,
ease, and timeliness of adoption? Next steps in our project will
involve exploring which aspects of the toolkit most increase clinical
research professionals’ confidence that they have the resources
needed to adopt ECPs and systematic dissemination of our toolkit
to clinical research professionals and IRB members.
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