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Background Recruitment of volunteers is a major challenge for clinical trials. There
has been increasing development and use of Internet-based portals in recruitment for
clinical research. There has been little research on researcher use and perceptions of
these portals.
Objectives This study evaluated researcher perceptions of use of Rally, an Internetbased portal for clinical trial volunteer recruitment.
Methods A cross-sectional survey was developed and implemented to understand
researcher perceptions. From theoretical models of information technology use, the
survey adopted items in four domains: ease of use, usefulness, facilitating conditions,
and self-efﬁcacy. The dependent variable was researchers’ behavioral intention to use
Rally. The survey captured characteristics of researchers such as gender, age, and role.
It was implemented using the REDCap survey tool. An email invitation followed by
three reminders was sent to researchers. A hierarchical regression model was applied
to assess predictors of behavioral intention.
Results The survey response rate was 35.6% (152 surveys received from 427 contacted
researchers). In the hierarchical regression model, facilitating conditions and self-efﬁcacy
predicted behavioral intention (F (4,94) ¼ 6.478; p <0.001). The model explained 21.6% of
the variance in behavioral intention (R-square change ¼ 21.3%, p <0.001).
Conclusion Facilitating conditions and self-efﬁcacy predicted researchers’ behavioral
intention to use Rally for volunteer recruitment into clinical trials. Future research
should document best practices and strategies for enhancing researcher use of online
portals for volunteer recruitment.
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Introduction
Accelerating contact with potential study recruits and improving methods of engagement remain persistent needs for
clinical researchers.1–4 Use of web technologies to support
study recruits and their representatives in ﬁnding research
opportunities and engaging them in research has lagged
behind the growth of general Internet use by the American
public and is discordant with the heavy use of the Internet to
research health-related topics.5,6
While there is a considerable interest in literature about
tools and algorithms that match eligibility criteria against
patient databases, literature related to the use of web portals
and other web-based technologies in study recruitment is
more limited. Today, the prevailing digital clinical research
catalog and web-based resource is ClinicalTrials.gov (clinicaltrials.gov).7 Maintained by the National Library of Medicine and the National Institutes of Health, clinicaltrials.gov
serves as a registry of publicly and privately supported
research studies across a broad range of diseases and conditions for the purposes of providing clinical trial information to the public and sharing clinical trials results; indeed,
registration with clinicaltrials.gov is now mandatory for
many trials (required by law and for journal publication).8
Through the comprehensiveness of the underlying digital
catalog and its well-developed application programming
interface, clinicaltrials.gov has become a major source compendium for clinical research institutions increasingly interested in creating institution-speciﬁc, research web portals,
to inform their local communities about research opportunities, often as a segue to recruitment.9,10
Institution-speciﬁc listings created from study description
information culled from clinicaltrials.gov require no additional
effort from busy research teams. Why, then, build a study
catalog that requires research teams to create additional
descriptive content? Will those teams perceive any value in
this effort? Sourcing trial descriptions solely from clinicaltrials.
gov can present barriers to potential study volunteers who will
use the descriptions to decide if they are interested in volunteering for a study; an analysis comparing its readability to two
other health care text corpora concluded that “ClinicalTrials.
gov trial descriptions are the most difﬁcult corpus, on average
requiring 18 years of education in order to proﬁciently read
and comprehend.”11 The purpose of clinicaltrials.gov is to offer
a comprehensive registry of clinical studies—it was not
intended to be used to inform or engage potential volunteers
for the purposes of recruitment—communication which arguably relies on the inclusion of the appropriate, actionable
information, on readability, and on striking the right tone
with the potential volunteer. During the ClinicalTrials.gov
modernization public meeting on April 30, 2020 (describing
a planned 4–5 years site modernization effort) the panel on
web functionality highlighted that “the presentation on ClinicalTrials.gov can be made more user-friendly by the use of
graphics and/or lay language.”12
Recognition of these limitations led to the creation of Rally
(https://rally.partners.org/) as a publicly available, searchable
compendium of research opportunities across the hospitals in
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the healthcare system covered by Rally, to be based on study
descriptions newly authored by research staff and written
expressly for the potential volunteer. A wizard-like interface
guides researchers through supplying relevant information,
providing tips and reminders of their audience and purpose
along the way. Using Rally’s public interface, potential volunteers can search recruiting trials, ﬁnd information about and
ﬁlter studies on practical details that might help them to
decide if a study is right for them (e.g., how much time and/
or how many visits the study will require, whether travel is
required, whether it involves an overnight stay or will require
blood draws or another invasive procedure), respond to
screening questions and share their information directly
with research teams.
Rally was ﬁrst launched in October 2016 (Appendix A). As of
December 31, 2018, more than 740 research projects had been
published on the site, with an average of 250 projects actively
recruiting through the site at any time, representing approximately 85% of the studies at the institution that are most likely
to be recruiting from the public. The number of researchers
using Rally steadily increased from the time of its launch, with
a total of 1,760 researchers using the site overall and an average
of approximately 300 unique researchers monthly. Of those,
approximately 21% were new users every month. During the
ﬁrst 27 months of Rally’s operation, 36,628 volunteers
expressed interests via the site, submitting their contact
information to nearly 700 unique study teams.
The burden of recruitment on resource-constrained study
teams—without creating what some may feel is “another
study listing” —is already high. This study assessed whether
research teams would voluntarily use a web-based portal
that requires them to go to the additional effort of writing
content and getting separate approval for its use from an
Institutional Review Board (IRB), and if so, what intrinsic and
extrinsic factors determined their willingness to use and
reuse this portal.

Methods
Survey Development and Implementation
A survey-based approach was adopted for evaluating researcher perceptions of Rally. The survey was based on
constructs from various models of use of information technology. In the Technology Adoption Model (TAM), one of the
widely used models, three factors were proposed to predict
behavioral intention to use information technology: perceived ease of use, perceived usefulness, and attitudes.13,14
Another model, the Uniﬁed Theory of Adoption and Use of
Technology (UTAUT) combined constructs from other models such as TAM, the Theory of Planned Behavior (TPB), and
Bandura’s social cognitive theory, in predicting behavioral
intention to use information technology.15 Beyond the predictors in TAM, UTAUT adds constructs such as: self-efﬁcacy
or conﬁdence in using information technology; facilitating
conditions; and voluntariness, whether the use of the information technology is voluntary or mandatory.
While these different models of adoption and use of
information technology were developed in industries
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outside of health care, they have been applied to adoption of
information technology in health care, particularly the adoption of Internet-based patient portals.16–19 Of the different
constructs proposed in the literature, the most pertinent
were applied to this study. Evaluated predictors included
researcher perceptions of the ease of use and usefulness of
Rally, facilitating conditions, and self-efﬁcacy. As Rally was an
institutionally funded program, there was speciﬁc interest in
evaluating whether researchers perceived resources such as
online support (a facilitating condition) to be important in
their use of Rally.
In developing the items for the four domains selected, the
study relied on existing items and scales from the UTAUT
model but modiﬁed some wording to ﬁt the context of the
use of Rally. For example, perceived ease of use was captured
through two items: ease of use of Rally for creating and/or
editing a project; and ease of use of Rally for tracking the
status of prospects as they move through the screening
process. Both items were measured on a Likert scale (0—
have not personally used, 1—very easy, 2—somewhat easy, 3
—not easy). The dependent variable of interest was captured
as researcher’s intention to use Rally, measured through an
afﬁrmation to “continue to use Rally for another project in
the future.” ►Appendix B lists the items and scales for the
four domains and the dependent variable. In addition to the
items on perceptions, researcher characteristics such as age,
gender, and role were included.
Survey data were collected and managed using REDCap
(Research Electronic Data Capture), which is a secure, webbased software platform designed to support data capture for
research studies, providing (1) an intuitive interface for
validated data capture; (2) audit trails for tracking data
manipulation and export procedures; (3) automated export
procedures for seamless data downloads to common statistical packages; and (4) procedures for data integration and
interoperability with external sources.20,21
A convenience sample of research coordinators was pilot
tested to assess understandability of the items. This pilot did
not result in any changes to the survey or its items, and
invitation emails with a survey link were sent to all researchers who had used Rally. Researchers included principal
investigators (PIs) and co-investigators, and research team
members such as project managers, clinical research coordinators (CRCs), and research assistants (RAs). Three reminder emails with survey links were sent at intervals of
approximately 1 week. Study duration was from January 10,
2019 through March 7, 2019. This research was exempted
from review by the Rally Human Research Committee, the
ethics board overseeing research at our institution.

Statistical Analysis
Rally is adopted and used at a research project level with
research teams consisting of staff such as a PI, project
managers, CRCs, and RAs. The survey unit of analysis was
deﬁned at the level of the project team. Four hundred
twenty-seven unique projects comprised the survey population. For some projects, multiple survey responses were
received from within the same research team, as for example,
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both the PI and CRC. To select a unique survey response
within a project, early respondents of the survey were
distinguished from late respondents. For example, CRC1
within a research team may have responded to the survey
on January 11, 2019 (early respondent) and CRC2 within the
same team may have responded to the survey on February 2,
2019 (late respondent). Responses from early respondents
were selected for the analyses.
All items were recoded so that higher values reﬂected
more positive perceptions (►Appendix B). Proportions were
computed for the variables capturing researcher characteristics and means for researcher perceptions of Rally. Chisquare was used to assess for signiﬁcant differences in
researcher characteristics. Hierarchical regression modeling
was used to assess predictors of the dependent variable,
behavioral intention (continue to use Rally in the future).
Part of the regression modeling tested for assumptions of
multicollinearity in the data.22 A p-value of 0.05 was adopted
to assess for signiﬁcance of the results. IBM SPSS Statistical
Software Version 24 was used for the analyses.

Results
There were 152 survey responses classiﬁed as early
responses and 44 responses that were classiﬁed as late
responses. The 152 early survey responses were selected
for the study, yielding a response rate of 35.6%
(152/427). ►Table 1 shows the characteristics of all the
survey respondents (early vs. late). No statistically signiﬁcant
difference was found between the two groups. Of the 152
survey respondents selected for the study, more than half
were female (n ¼ 120, 78.9%), were 29 years or younger
(n ¼ 99, 65.1%), had a role as a CRC or RA (n ¼ 96, 63.2%),
and had 2 years or less employment duration (n ¼ 97, 63.8%).

Table 1 Characteristics of survey respondents
Early
respondents
(n ¼ 152)

Late
respondents
(n ¼ 44)

Gender

p-Value

0.93

Female

120 (78.9%)

35 (79.5%)

Male or other
gender identity

32 (21.1%)

9 (20.5%)

Age

0.92

29 y

99 (65.1%)

29 (65.9%)

30 y or greater

53 (34.9%)

15 (34.1%)

Role

0.37

CRC or RA

96 (63.2%)

31 (70.5%)

Project Manager or
co-investigator or PI

56 (36.8%)

13 (29.5%)

Duration of
employment

0.59

2 y or less

97 (63.8%)

30 (68.2%)

Greater than 2 y

55 (36.2%)

14 (31.8%)

Abbreviations: CRC, clinical research coordinator; RA, research assistant; PI, principal investigator.
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Table 2 Association of researcher characteristics with perceptionsa
Ease of useb

Usefulness

Facilitating conditions

Self-efficacy

Behavioral intention

Male or other gender
identity

2.45

0.36

4.41

4.65

4.52

Female

2.56 (p ¼ 0.35)

0.58 (p ¼ 0.23)

4.23 (p ¼ 0.43)

4.42 (p ¼ 0.22)

4.57 (p ¼ 0.71)

29 y

2.52

0.51

4.21

4.49

4.52

30 y or greater

2.60 (p ¼ 0.41)

0.58 (p ¼ 0.64)

4.40 (p ¼ 0.28)

4.35 (p ¼ 0.35)

4.62 (p ¼ 0.37)

CRC or RA

2.51

0.48

4.24

4.5

4.52

Project Manager or
Co-Investigator or PI

2.61 (p ¼ 0.25)

0.63 (p ¼ 0.30)

4.31 (p ¼ 0.70)

4.4 (p ¼ 0.32)

4.63 (p ¼ 0.33)

Gender

Age

Role

Duration of employment
2 y or less

2.53

0.55

4.10

4.41

4.54

Greater than 2 y

2.56 (p ¼ 0.74)

0.50 (p ¼ 0.73)

4.59 (p ¼ 0.004)

4.53 (p ¼ 0.41)

4.57 (p ¼ 0.85)

Abbreviations: CRC, clinical research coordinator; RA, research assistant; PI, principal investigator.
a
►Appendix B lists the perception items and scales adopted for the study.
b
Item deﬁnitions are as follows: Ease of use: for each of the following items, please rate how easy it has been for you personally to use Rally; Usefulness:
for each of the following items, please rate how useful Rally has been in helping you manage study recruitment; Facilitating conditions: thinking
about your experience with Rally, please rate your agreement or disagreement with each of the following; Self-efﬁcacy: I could complete most tasks
on my own; Behavioral intention: I would use Rally to recruit for another project in the future.

►Table 2 shows bivariate associations of researcher characteristics with perceptions of Rally. Researcher characteristics
were not related to perceptions with the exception of the
association of duration of employment with facilitating conditions. For example, there was no difference in mean perceived ease of use for creating and editing a project on the
portal between CRCs and RAs (mean ¼ 2.51) versus project
managers, co-investigators, and PIs (mean ¼ 2.61, p ¼ 0.25).
Similarly, there was no difference in self-efﬁcacy between
these two groups (mean ¼ 4.5 for CRCs and RAs versus mean
¼ 4.4 for project managers, co-investigators, and PIs, p ¼ 0.32).
►Table 3 shows results of the hierarchical regression
model to assess predictors of behavioral intention to use

Table 3 Hierarchical regression model to predict behavioral
intention (“continue to use Rally in the future”)

Step 1

R2

0.053

0.003

R2 change

β

Sig

Ease of use

0.06

0.61

Usefulness

0.03

0.78

Ease of use

0.04

0.72

Usefulness

0.06

0.55

Self-efﬁcacy

0.25

0.03b

Facilitating
conditions

0.28

0.01b

Step 2

a

R

0.465

0.216

0.213

a

p <0.001.
p <0.05.

b
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Rally (captured as researcher evaluation that they will
continue to use Rally in the future). The ﬁrst step included
two predictors: ease of use and usefulness. This model was
not statistically signiﬁcant. The second step introduced the
other two predictors of interest: facilitating conditions and
self-efﬁcacy. This model was statistically signiﬁcant (F
(4.94) ¼ 6.478; p < 0.001) and explained 21.6% of the variance in behavioral intention to use Rally in the future. The
introduction of facilitating conditions and self-efﬁcacy
explained an additional 21.3% of variance in behavioral
intention, after controlling for ease of use and usefulness
(R2 change ¼ 0.213; F (2.94) ¼ 12.788; p <0.001). In the ﬁnal
model, facilitating conditions was a stronger predictor of
behavioral intention (β ¼ 0.28, p < 0.05) than self-efﬁcacy
(β ¼ 0.25, p <0.05).

Discussion
This study evaluated researcher perceptions of Rally for
patient recruitment and tracking for clinical trials using
constructs from models on adoption of information technology. Researcher characteristics such as gender, age, and role
were not found to be related to perceptions of Rally and
behavioral intention to use the portal. For example, there
were no differences between the researcher group comprising CRCs and RAs compared with the researcher group
comprising project managers, co-investigators, and PIs on
perceptions such as ease of use and usefulness or behavioral
intention to use the portal. A perceived barrier to recruitment posed by “professional management hierarchies that
separate research recruitment work from research
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leadership” has been documented by Adams and colleagues.23 An integrated online portal like Rally makes
recruitment progress and challenges visible to the full research team, including senior members.
In terms of behavioral intention to use the online portal,
neither ease of use nor usefulness predicted behavioral
intention to use Rally in the future. One explanation is that
in this speciﬁc study population, ease of use and usefulness
do not play a role in behavioral intention. It is also possible
that the re-wording of the items for these two constructs
from a broad evaluation of use of the online portal to a more
speciﬁc evaluation contributed to the lack of ﬁt of the model
in our study. For example, the item on ease of use asked
researchers to evaluate how easy it was for them to personally use Rally for the speciﬁc task of creating and/or editing a
project on the site. In comparison, a broad evaluation of ease
of use of Rally would ask researchers at a global level how
easy it was for them to use Rally. Additionally, given that
researchers use multiple approaches to recruit patients for
clinical trials beyond Rally it is possible that they are unable
to evaluate Rally as a distinct recruitment strategy.
The study did ﬁnd two predictors of behavioral intention:
facilitating conditions and self-efﬁcacy. When facilitating conditions, such as the availability of online resources when using
the portal, are present then researchers are more likely to
continue to use the portal in the future. Rosa and colleagues
identiﬁed several challenges to the use of digital technologies in
clinical trials including identiﬁcation of best practices and
infrastructure issues related to the use of digital technologies.6
This study found that providing facilitating conditions to
researchers of online portals for volunteer recruitment, such
as online help, infrastructure support, and other types of
researcher support, would positively inﬂuence the continued
use of such portals. Self-efﬁcacy in using the portal, captured
through researcher perceptions that they can do most tasks on
their own, predicted the continuing use of the portal in the
future. If researchers are conﬁdent that they can accomplish
tasks such as creating and editing a project, or tracking patients,
through Rally, they will continue to use the portal in the future.
The study also found that less than a quarter of the variance
in behavioral intention was explained by the predictors. This
suggests that there are other factors that need to be considered
in future research for predicting behavioral intention to use an
online portal for volunteer recruitment. Attitudes, beliefs, and
voluntariness of use of the portal may play important roles in
predicting behavioral intention. Additional research is also
needed to better understand why ease of use and usefulness
did not emerge as predictors of behavioral intention to use the
online portal; the use of global items rather than contextspeciﬁc items may modify this relationship. Future research
could document the set of best practices around enhancing
facilitating conditions for researchers in the use of online
portals for volunteer recruitment. Also, the use of an overall
theoretical model that incorporates these factors such as the
diffusion of innovation theory or the TPB could be explored as
an extension of the research reported here.24,25 Contextual
factors, such as speciﬁc clinical research domain, availability of
local study populations, study participant burden, and alter-
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native recruitment methods, are all likely to inﬂuence researcher intention to use a portal for volunteer recruitment.
Systematic study of such factors will require studies of larger
scope. This research can be considered an initial step toward a
broader understanding of researcher use of web portals for
clinical research requiring researcher-authored content such
as the one used in this study as well as portals that repurpose
registry content for recruitment of volunteers into clinical
trials.26,27

Limitations
This study was conducted in the setting of one healthcare
system located in the northeast United States, and its ﬁndings may not be generalizable to other systems and locations.
The survey response rate was low, and nonresponders may
have different perceptions of Rally from responders. It also
did not capture the race of the researcher as part of the
sociodemographic characteristics although most researchers
in our institution are Caucasian. Additionally, it did not
capture researcher perceptions of the relative value of Rally
compared with other recruitment methods used (e.g., inofﬁce recruitment) or the use of social media (e.g., Facebook).
The study was also not large enough to capture differences
that might be attributable to variations in study type. Other
factors such as attitudes, beliefs, and voluntariness of use of
the portal which may play important roles in predicting
behavioral intention were not included in the study. This
study focused on researcher perceptions, but research focusing on volunteer perceptions of online portals for clinical trial
recruitment is equally important.28

Conclusion
In this study, constructs from theoretical models of use of
information technology were applied to evaluate researcher
perceptions of an online portal for volunteer recruitment for
clinical trials and predict behavioral intention to use the portal.
The study found that facilitating conditions and self-efﬁcacy
predicted behavioral intention to use the portal. Ease of use and
usefulness of the portal were not identiﬁed as predictors. From a
policy perspective, a “digital divide” in the use of Internet-based
portals for clinical trial recruitment between research assistants
and PIs was not found; thus, use of such portals may help
address the barrier to recruitment of “professional management
hierarchies that separate research recruitment work from research leadership.” Both the high cost of clinical trial recruitment and the evolving variety of approaches used in
recruitment argue for further development of formal methods
of assessment of the researcher perspective on the adoption and
use of digital solutions for clinical trial recruitment.

Clinical Relevance Statement
Recruitment of subjects is a major challenge faced by many
clinical trials. To address recruitment challenges, Internetbased portals are increasingly being applied to facilitate
clinical trial recruitment. This study found that providing
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facilitating conditions for researchers to use Internet portals
for clinical trial recruitment, such as online help, would
positively inﬂuence continued use of such portals.
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General Brigham IRB the ethics board overseeing research
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Appendix A Screen shot of Rally

Appendix B Items and Scales for User Perceptions of an Online Portal for Clinical Trial
Recruitment
1. Ease of use
For each of the following items, please rate how easy it has been for you personally to use Rally (0 ¼ have not personally
used, 1 ¼ very easy, 2 ¼ somewhat easy, 3 ¼ not easy)
1.1. Creating and/or editing a project
1.2. Tracking the status of prospects as they move through the screening process.
Effort expectancy ¼ average of items 1.1 and 1.2 after recoding original items as: 0 ¼ missing, 1 ¼ not easy,
2 ¼ somewhat easy, 3 ¼ very easy.
2. Usefulness
For each of the following items, please rate how useful Rally has been in helping you manage study recruitment (1 ¼ very
useful, 2 ¼ somewhat useful, 3 ¼ not useful, 4 ¼ no opinion).
2.1. Tracking the status of prospects as they move through the screening process.
2.2. Recording recruitment notes about contact with prospects.
Performance expectancy ¼ Average of items 2.1 and 2.2 after recoding original items as: (1 ¼ not useful, 0 ¼ no
opinion, 1 ¼ somewhat useful, 2 ¼ very useful)
3. Facilitating conditions
Thinking about your experience with Rally, please rate your agreement or disagreement with each of the following
(1 ¼ strongly agree, 2 ¼ agree, 3 ¼ neutral, 4 ¼ disagree, 5 ¼ strongly disagree, 6 ¼ not applicable):
3.1. I could complete most tasks with just the online help resources and/or the Rally webinars for assistance.
3.2. I could complete most tasks with Rally by requesting help if I got stuck.
Facilitating conditions ¼ Average of items 3.1 and 3.2 after recoding original items as: (1 ¼ strongly disagree,
2 ¼ disagree, 3 ¼ neutral, 4 ¼ agree, 5 ¼ strongly disagree, 6 ¼ missing)
4. Self-efﬁcacy
Thinking about your experience with Rally, please rate your agreement or disagreement with each of the following
(1 ¼ strongly agree, 2 ¼ agree, 3 ¼ neutral, 4 ¼ disagree, 5 ¼ strongly disagree, 6 ¼ not applicable):
4.1. I could complete most tasks on my own.
Item recoded as: (1 ¼ strongly disagree, 2 ¼ disagree, 3 ¼ neutral, 4 ¼ agree, 5 ¼ strongly disagree, 6 ¼ missing)
ACI Open

Vol. 5

No. 2/2021

© 2021. The Author(s).

e65

e66

Researcher Perceptions of a Self-Service Online Portal

Emani et al.

5. Behavioral intention
I would use Rally to recruit for another project in the future: (1 ¼ strongly agree, 2 ¼ agree, 3 ¼ neutral, 4 ¼ disagree,
5 ¼ strongly disagree, 6 ¼ not applicable).
Item recoded as: (1 ¼ strongly disagree, 2 ¼disagree, 3 ¼ neutral, 4 ¼ agree, 5 ¼ strongly disagree, 6 ¼ missing)
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