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Abstract 

Background  Traditional medical research infrastructures relying on the Centers of Excellence (CoE) model (an 
infrastructure or shared facility providing high standards of research excellence and resources to advance scientific 
knowledge) are often limited by geographic reach regarding patient accessibility, presenting challenges for study 
recruitment and accrual. Thus, the development of novel, patient-centered (PC) strategies (e.g., the use of online tech-
nologies) to support recruitment and streamline study procedures are necessary. This research focused on an imple-
mentation evaluation of a design innovation with implementation outcomes as communicated by study staff 
and patients for CoE and PC approaches for a randomized controlled trial (RCT) for patients with vasculitis.

Methods  In-depth qualitative interviews were conducted with 32 individuals (17 study team members, 15 patients). 
Transcripts were coded using the Consolidated Framework for Implementation Research (CFIR).

Results  The following CFIR elements emerged: characteristics of the intervention, inner setting, characteristics of 
individuals, and process. From the staff perspective, the communication of the PC approach was a major challenge, 
but should have been used as an opportunity to identify one “point person” in charge of all communicative elements 
among the study team. Study staff from both arms were highly supportive of the PC approach and saw its promise, 
particularly regarding online consent procedures. Patients reported high self-efficacy in reference to the PC approach 
and utilization of online technologies. Local physicians were integral for making patients feel comfortable about par-
ticipation in research studies.
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Conclusions  The complexity of replicating the interpersonal nature of the CoE model in the virtual setting is sub-
stantial, meaning the PC approach should be viewed as a hybrid strategy that integrates online and face-to-face 
practices.

Trial registrations  1) Name: The Assessment of Prednisone In Remission Trial – Centers of Excellence Approach 
(TAPIR).

Trial registration number: ClinicalTrials.gov NCT01​940094.

Date of registration: September 10, 2013.

2) Name: The Assessment of Prednisone In Remission Trial – Patient Centric Approach (TAPIR).

Trial registration number: Clinical Trials.gov NCT01​933724.

Date of registration: September 2, 2013.

Keywords  Clinical trial, Research subject recruitment, Social media, Direct-to-consumer, Advertising, Granulomatosis 
with polyangiitis

Background
Establishing the evidence-base for treating rare diseases 
is a challenging but critical area of focus. A rare disease 
is defined as a condition with a prevalence of less than 
one in 2,000 (Europe) or less than 200,000 (United States) 
[1]. The ability to conduct trials and advance treatments 
for populations with rare diseases is limited by access 
to patients [2]. Advances in rare disease research have 
included consortium building, which leverages econo-
mies of scale related to linking loci of clinical expertise 
and patient access to support a broader research infra-
structure targeting the needs of patients with rare dis-
eases [3].

Parallel to the focal aggregation of clinical resources 
at academic health centers in responding to the needs 
of patients with rare diseases is the traditional research 
infrastructure of Centers of Excellence (CoE) for a given 

condition. CoEs, each with a concentration of patients 
with certain rare diseases, can work together to increase 
the sample size of natural history studies and clinical tri-
als. While the CoE approach to research leverages hubs 
of clinical treatment and research infrastructure, CoEs 
are often geographically and economically isolated from 
the majority of affected patients, limiting access to cut-
ting-edge care and participation in research studies [4]. 
Developing novel strategies to increase participation in 
clinical trials presents a challenging opportunity for the 
field of implementation science, as consistent evaluations 
of the performance of novel methods must be assessed in 
order to determine best practices for future integration in 
clinical trial settings [5–7].

To improve recruitment of patients, a novel approach 
was designed to address patient recruitment and ongoing 
engagement capitalizing on social medial and web-based 
platforms to overcome common barriers to participa-
tion in traditional clinical trials (e.g. travel distance and 
small patient recruitment pools). A key innovation of 
the approach included the ability to recruit patients and 
collect clinical outcomes without the need for office vis-
its, using direct-to-consumer advertising and marketing 
principles similar to those utilized by the pharmaceutical 
industry [8, 9]. Thus, the PC approach featured a process 
that was primarily conducted in an online setting, with 
a direct-to-patient website created where participants 
could enroll in the study, access online informed con-
sent, and view a personalized portal that housed all study 
materials.

To capture the process and product of the study efforts, 
the project utilized a hybrid effectiveness-implementa-
tion framework with quantitative assessments of recruit-
ment and retention mixed with qualitative assessments 
of key stakeholder perspectives on the development and 
implementation of the designed approach. Quantitative 
results published in a separate study reflect the greater 

Contributions to the literature

•	 Research has documented the variety of challenges 
that clinical trials have faced regarding recruitment 
and engagement. Rare diseases face additional 
obstacles when accounting for smaller populations.

•	 One novel solution is the use of social media recruit-
ment, coupled with a web-based platform where 
patients with vasculitis could participate in a clinical 
trial virtually (consent/enroll, report their symptoms/
self-report measures, and taper their prednisone dos-
age) – deemed the patient-centered (PC) approach.

•	 Our comparison of the implementation of the PC 
approach to the traditional Center of Excellence 
(CoE) approach has important implications, includ-
ing different types of studies that may be best suited 
for virtual design.

https://clinicaltrials.gov/ct2/show/NCT01940094
https://clinicaltrials.gov/ct2/show/NCT01933724
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success of enrollment of those confirmed eligible by 
their physician for CoEs ((96%) when compared to the 
PC approach (77%), with no significant difference found 
regarding subject eligibility and provider acceptance for 
each approach [10]. While the quantitative portion of 
such assessment is critical, to develop a greater under-
standing of why the PC approach was not as successful, 
qualitative feedback on the drivers of implementation 
process and outcomes is necessary.

As patients become more active participants in their 
healthcare, it is important that research investigates not 
only the study team members’ perspectives on imple-
mentation, but also the patients’ perspectives to ensure 
the needs and preferences of all stakeholders are met 
[11]. Previous research analyzing engagement of patients 
with vasculitis in research confirmed that involvement 
in research design and development positively impacts 
patients collaborating on the study team and study inves-
tigators [12]. However, there remains a lack of deep 
understanding of the factors involved in the successful 
and challenging aspects of novel recruitment methods. 
The specific aims of this study were to describe qualita-
tive findings from interviews with study team members 
and patients involved in the clinical trial to assess the 
drivers of success and challenges to the implementation 
of the PC model of patient recruitment and engagement.

Methods
Study design
To evaluate the drivers of implimentation for this novel 
approach to support recruitment of participants into 
a randomized controlled trial (RCT) the study team 
designed an organizational structure as the key imple-
mentation component to develop and implement a 
direct-to-patient recruitment (i.e., the patient-centric, 
PC) arm of the trial to be compared to the traditional 
CoE approach. The clinical trial was designed to test the 
effectiveness of low-dose prednisone (i.e., 5 mg daily) as 
a maintenance regimen compared to no prednisone for 
patients with granulomatosis with polyangiitis. A notable 
component of the study involved the strategic inclusion 
of team members with expertise in vasculitis, clinical tri-
als, and process evaluation/implementation to provide 
an implementation assessment that included contrasting 
more traditional approaches. This expertise was further 
organized to create distinct teams (marketing, recruit-
ment, and retention; protocol implementation; proto-
col oversight/management; novel consent/regulatory), 
where individual skillsets were utilized across the study 
(see Fig.  1, Organizational Structure. Directive frame-
work for the development and implementation of the 
study). Team structures also incorporated patient advo-
cacy group representatives, clinicians, and technology 

support staff, who were central to the outreach approach 
utilized. Incorporation of collaborative teams was a cen-
tral reflexivity strategy, as individuals in varying roles 
allowed for assumptions to be challenged and diversity 
of perspectives to be considered at multiple points, par-
ticularly during creation of the interview guide [12, 13]. 
Interviews were used to explore stakeholder perspectives 
regarding the process and product of the PC arm strate-
gies and implementation in comparison to the more tra-
ditional CoE arm of the trial. The consolidated criteria 
for reporting qualitative research (COREQ) checklist was 
used throughout all phases of this research to ensure that 
data were explicitly and comprehensively reported [13].

As of June 30, 2018 (the date when the PC arm was 
closed), a total of 61 patients in the CoE arm and all 10 
patients in the PC arm completed the study by either 
having met a study endpoint or having completed six-
months on study.

Sample
The qualitative sample for the current research included 
semi-structured interviews with 32 total participants. 
Interviews were conducted purposively across stake-
holder groups with 17 study team members (10 in the 
CoE arm, including site physician leads and research 
coordinators and seven in the PC arm, representing the 
various committees described in Fig.  1), and interviews 
were conducted with 15 patients (two who dropped out 
of the study, 11 in the CoE arm and two in the PC arm). 
Two patients participated in study entry and follow-
up interviews, which were included in the dataset. For 
demographic information on patients interviewed, see 
Table 1.

Data collection
The multi-disciplinary evaluation team, including experts 
in program evaluation, qualitative methods, and clini-
cal trials research, developed semi-structured interview 
guides for faculty and staff involved in the study infra-
structure. In-depth interviews were used, as they permit 
the collection of rich, complex data suitable for making 
sense of complex processes [14, 15].

Interview guides were developed based on our team’s 
methodological experience and experience with the 
recruitment and retention of participants with rare 
diseases in randomized trials. Interview guides were 
piloted and feedback sought from collaborating fac-
ulty and staff. While tailored to elicit the study-related 
experiences of each stakeholder group (i.e. patients, 
study faculty, and staff ), patient interview guides were 
designed to additionally explore how patients heard 
about the study, their drivers for participation and 
perceptions of risk, the influence of others on their 
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decision to participate, reflections of their randomi-
zation arm, and their experience with the consent-
ing process. Study team interview questions asked 
respondents to reflect on their role in study develop-
ment and implementation, patient recruitment efforts, 
and the consenting process. See Additional File 1 for 

final interview guide. This research focused identify-
ing implementation outcomes through evaluation of a 
novel approach to RCTs. Importantly, data were also 
collected and analyzed from the CoE arm where partic-
ipants were asked to extrapolate reactions to elements 
of the PC arm to capture patient perspectives on PC 

Fig. 1  Organizational Structure and directive framework for the development and implementation of the study. Notes: CoE = Center of Excellence; 
DMCC = Data Management and Coordinating Center; PI = Principal Investigator; NIH = National Institutes of Health; VCRC = Vasculitis Clinical 
Research Consortium; SAE = Serious Adverse Events; * = VCRC Lead; § = DMCC Lead; # = Work ended upon finalization of consent process
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arm elements regardless of arm assignment. This tactic 
supported assessing how well the design evaluation was 
carried out in practice as communicated by patients 
and team members.

Interviews were conducted by phone with all partici-
pants in 2018. Interviews were audio recorded, labeled 
with a confidential unique identifier, de-identified and 
professionally transcribed, and entered into NVivo 10.0 
(QSR NVivo), a software package used to support quali-
tative data coding and analysis.

Framework for implementation analysis
For the initial review of early interview transcripts, 
the study team used a phronetic iterative approach to 
develop a set of codes to apply to all interview data. This 
process moves back and forth between existing theory, 
predefined questions, and emergent qualitative findings 
being produced by the emergent data [16, 17]. This per-
mits for an analysis of patterns, themes, and constructs 
present within a given phenomenon.

To provide a structure for organizing findings, the 
study team augmented its iterative approach with the 
Consolidated Framework for Implementation Research 
(CFIR). The CFIR provides a useful framework for 
exploring the primary domains driving the develop-
ment and implementation of innovative approaches to 
improving health and healthcare systems [18]. The CFIR 
elements include characteristics of the intervention, the 
inner setting, characteristics of individuals, and process. 
The described CFIR domains have been widely employed 
to aid researchers and practitioners in understanding the 
complex elements that impact the execution and long-
term viability of implementation endeavors. As such, the 

CFIR was used to help guide the evaluation of the novel 
approach.

Analysis
Two coders (who served as interviewers) used a con-
stant comparative approach when analyzing all data. In 
this approach, two coding schemes were applied the to 
the transcribed qualitative data: 1) open and axial codes 
that further emerged from close, line-by-line readings 
of the data; and 2) the a priori set of codes representing 
the most relevant CFIR constructs to emerge from the 
grounded data collection. Each code was defined and 
decision rules for the appropriate application of each 
code were developed and included in the codebook. 
A total of 20% of the data were coded by the two cod-
ers using the inter-rater agreement assessments available 
in NVivo to identify and correct areas of disagreement 
through group consensus to ensure coding reliability and 
accuracy. To enhance rigor, a third coder with expertise 
in health communication and recruitment methods (who 
did not serve as an interviewer) independently analyzed 
100% of the data to confirm findings as represented with 
the CFIR constructs. This approach served to enhance 
investigator triangulation.

Results
The findings below have been categorized according to 
applicable constructs of the CFIR. An overview of major 
findings can be seen in Table 2.

Characteristics of the Intervention: complexity, 
adaptability, trialability, and relative advantage
For recruitment purposes, individual Facebook, Twitter, 
Google + , and YouTube accounts were created to dissem-
inate advertisements for the study to various populations 
(focused by age, location, etc.). The primary element driv-
ing the novel method (i.e. the PC approach) for clinical 
trial innovation was the utilization of a website designed 
for patient recruitment, engagement, and consent.

While the use of social media and internet technolo-
gies was a central aspect of recruitment for the PC arm, 
all study staff noted considerable complexity in match-
ing engagement strategies with social media platforms 
patients were already using. Web-based recruitment 
strategies supporting outreach across multiple stake-
holder attributes (e.g., age and disease specifics [10]) 
required presenting complex information related to 
study intention and process. Ensuring that all recruit-
ment materials were “user-friendly” and comprehend-
ible for patients was a focus for the PC arm strategy. To 
accomplish this, designing a clear, linear patient consent 
process became a focal point of the PC arm’s recruitment 

Table 1  Demographics of patients interviewed

Characteristic N = 15

Age at Registration – Mean 
(STDO

54.5 (13.8)

Age at Registration – N (%) 30–40 4 (26.7%)

40–50 1 (6.7%)

50–60 5 (33.3%)

60–70 3 (20.0%)

70–78 2 (13.3%)

Gender Female 7 (46.7%)

Male 8 (53.3%)

Race White 15 (100.0%)

Ethnicity Not Hispanic 11 (73.3%)

Unknown/Not Reported 4 (26.7%)

Study Arm Patient Centric 2 (13.3%)

Centers of Excellence 13 (86.7%)
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approach. From the PC arm staff perspective, approxi-
mately half of respondents indicated that their enthu-
siasm for the use of a web-based platform for patient 
engagement throughout the study was tempered by the 
recognition that the intervention that was designed as a 
technology-based outreach would struggle to incorporate 
patients with technology access issues.

“…I think you need to know your audience…and then 
you need to know what technology is at hand and 
what’s available to that audience…I think especially 
with the fact that we only have ten centers, they’re in 
densely populated places, but getting the people that 
live out in the middle of nowhere…I think in one way 
we are getting them. But on the other hand, there 
are some patients regardless of what means you use 
(even if it’s the means they already use, they’re just 
totally disinterested still.” (PC Staff A)

Participants reported that ensuring that a trial chosen 
for this method is conducive to web-based technologies 
becomes important when considering the assessment of 
clinical information. Thus, the adaptability of this novel 
method was possible because the study had well-defined 
self-report measures and procedures for patients that 
supported a virtual engagement.

“…so this had to be data that we could collect 
directly from patients. And I think that we designed 
a trial and chose end points that are very likely to be 
accurate when it’s reported by patients. …so I think 
that’s the key issue. You can only do a study like this 
if it’s amenable to accurate data collection directly 
from patients.” (CoE Staff A)

PC staff often reflected on the tough-to-answer ques-
tions that their teams had to consider concerning the tri-
alability (i.e., how easily potential adopters can explore 
your innovation) of this approach, such as how patients 
could best be guided through the novel approach process, 
as the PC arm staff often felt they had “one shot” to pre-
sent the web-based information to patients, as opposed 
to the CoE arm which benefits from a consistent dialogue 
available during standard recruitment approaches and 
explanations.

Many PC arm staff reported patient understanding 
and the nuances of the language used to recruit patients 
as being central to the trialability of this process as well, 
often leading to discussions regarding the importance of 
patient-centered language being further developed for 
such web-based approaches. Soliciting patient perspective 
and feedback was mentioned as an important step toward 
ensuring that appropriate literacy levels were in place. For 

example, a group of patients from the Vasculitis Founda-
tion, the major patient advocacy group for vasculitis, par-
ticipated in user acceptance testing, through which they 
provided feedback on the study description, consent forms, 
and registration process. This information was used in 
subsequent design phases to help create a series of FAQs 
for the study website where patients could seek further 
clarification.

Representation from patient partners, patient advo-
cacy group representatives, and clinicians within the team 
was a central consideration in developing an approach to 
outreach that would connect to patients not channeled 
to recruitment through traditional CoE approaches. The 
involvement of the Vasculitis Foundation provided a com-
munication venue for patients using the Foundation as an 
information source, as well as linkage for non-academic 
feedback on implementation approaches and tools.

The patients interviewed from the PC arm reported the 
use of web-based tools as providing a relative advantage 
to the traditional CoE model. These patients reported hav-
ing previous engagement with online resources and social 
media. This appeared to be a common venue for capturing 
the attention of participants for providing study-related 
information and supporting the enrollment process. As 
one PC arm patient reported:

“I belong to the Facebook, Wegener’s granuloma vas-
culitis Facebook chat page, for  everybody who has it, 
or somebody they know who has it, and they’ve joined. 
Then we  compare things that happened to us versus 
what we take and how we’re treated. And  Then, of 
course, seeing that link, that’s how I found it, and I 
decided to try it.” (PC Patient A).

Yet, most patients interviewed in the CoE arm described 
in-person conversations with their physicians or study 
coordinators as being integral in their joining the study. 
Thus, the relative advantage – i.e., the advantage of imple-
menting the intervention versus an alternative solution – for 
the perspective of CoE staff was based on all interactions 
being face-to-face conversations with patients as opposed 
to focusing on the PC arm’s online approach. CoE arm 
patients often cited physicians as trusted sources of infor-
mation about the study, providing details about the process 
and eligibility that influenced how comfortable patients 
reported feeling about enrolling.

“Well, the doctor and his assistant in this case, 
[NAME]… they were very, very knowledgeable and 
they kept assuring me. They said, do this only if you 
want to be involved, but they thoroughly went over the 
agenda for the study and the purpose.” (CoE Patient A)
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Inner setting: available resources, culture and climate, 
and readiness for implementation
All PC arm staff discussed how the development of a 
novel approach required broadening the study team to 
include expanded skillsets involving information tech-
nologies and mass communications in addition to the 
expected expertise involved in standard implementation 
and evaluation of clinical trials. This often presented a 
challenge given that the available resource of experi-
ence did not always necessarily reflect the identified spe-
cialty areas, particularly in the areas of advertising and 
marketing.

“You have to be able to present something [online 
marketing] that looks real, that looks…like a real 
study. I mean, this is different than any other study 
most physicians probably have seen having a patient 
bring them study materials in. So how do you make 
it look real, look valid, but also make it very simple 
that there’s not a lot of – they don’t have to do a lot 
of research to understand the study.” (CoE Staff B)

Obtaining feedback from patients as to why they did or 
did not sign up for the study was cited as an important 
step that must be incorporated. One PC staff member 
raised an important point regarding resources, com-
menting that they felt resources for recruitment online 
(time and money) were sufficient, but that proper imple-
mentation procedures related to recruitment and reten-
tion reviewed during study team meetings were crucial 
for addressing patient concerns and questions. Thus, 
adequate resources tied in with the culture and climate 
regarding availability of feedback and communication 
among staff members.

“…we launched the study on February 17th and I 
had social media, a document with social media 
messages and for the website and things like that for 
our newsletter, but I’ve gotten no further direction 
on that. And I don’t know if there’s supposed to be 
more…I’m just wondering if there’s a phase 2 of that. 
And I emailed [NAME] about it a couple of weeks 
ago but I haven’t heard from her. So I – I just need 
to follow-up with her and say, you know, is there a 
phase 2 of the materials. Do we need to change the 
message, is there round 1, round 2, round 3 of mes-
saging…if people have signed up or have not signed 
up for one reason or another, if they’ve given us, can 
we adjust our message to address their problems – 
their questions.” (PC Staff B)

The culture and climate of the PC arm was described 
by study team respondents as one that had an overall 
readiness for implementation among the study team, with 
respondents expressing their commitment to the novel 

approach. Yet, these respondents reiterated the impor-
tance of all team members communicating effectively 
with one another, ideally with one individual appointed 
as being responsible for the chain of communication. 
PC arm staff often reported that the “point person” for 
all communication needs to be responsible for garnering 
feedback from staff members, but that deadlines for this 
feedback need to be firm. Waiting on feedback from oth-
ers was sometimes cited as a source of frustration within 
PC arm communications.

“…if you had the teams that, or committees that, 
stuck to the deadlines and then had one person 
to sign off on everything, I think that would have 
increased the concept to implementation time by at 
least six months.” (PC Staff A).

Characteristics of Individuals: Knowledge and beliefs 
about the intervention, self‑efficacy, and personal 
attributes
Though committed to the development and testing 
of novel approaches to clinical trials, half of total staff 
respondents focused on the dominance of the CoE 
model, relating to the knowledge and beliefs surrounding 
the implementation process. However, all PC and CoE 
staff respondents were also aware that finding an appro-
priate balance of novel methods in conjunction with the 
traditional CoE model showed great promise.

“…this is something that wouldn’t have been possible, 
even ten years ago. So it provides an opportunity to 
do certain types of research in a way that we’ve never 
done before. But again, there are certain studies you 
will never be able to do through this pathway. So the 
types, it’s not going to replace as far as that type of 
study, that still needs to be done on a [trial] basis, 
either in practices or in academic centers, where you 
have people receiving a medication and having a 
face-to-face consenting and data collection aspect. 
But it may provide a way to do certain types of stud-
ies that are very feasible and hopefully very time-
efficient and cost-efficient and allows us to research 
even better.” (CoE Staff C)

Nearly one third of all study team respondents voiced 
concern about the perceived self-efficacy of their patients 
to complete study-related tasks, particularly the older 
patient population associated with granulomatosis with 
polyangiitis, being “left behind” due to gaps in technology 
use. One study team respondent noted that the nature of 
the PC arm being technology-based would inherently 
limit participation to those with the access and capacity 
to navigate the technology.
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While study team members often commented on their 
concern of using technology to recruit study participants, 
some PC arm patients expressed high self-efficacy and 
willingness to learn more about a study via social media 
or the internet, highlighting a discrepancy regarding per-
ceived versus actual experiences. PC arm patients also 
cited the PC approach as one that still felt personalized, 
making it a benefit to study participation. However, posi-
tive feelings continued to be commonly discussed by CoE 
patients in association with their experiences of face-to-
face communication with study members.

“I mean the emails were very personable and once 
I accepted it online, I’m always being contacted 
through an email and being checked up on and 
things like that so that’s always reassuring. It’s kind 
of like you’re not just a number kind of thing.” (PC 
Patient B)

“Again, my kudos to my specialist and his staff, who 
have walked me through the process, the adminis-
trative side of this process more than the doctor has. 
They’ve been very honest, very open, they’ve, even to 
the point where if I had a question that they did not 
know the answer to, they were honest enough to say, 
I do not know the answer to that, and then tried to, 
you know, find an answer for me.” (CoE Patient B).

The study team identified barriers associated with the 
absence of local (non-CoE) physician recruitment of 
participants in the PC arm. Traditional CoE roles were 
somewhat inverted in the PC arm where interested 
patients would provide study information to their local 
rheumatologist to consider the appropriateness of the 
study for the enrolling patient and to provide testing 
results to assure eligibility. The protocol was designed 
to not require the local treating physician to be involved 
in the study team or IRB process. One staff participant 
noted that “because patients have so many questions that 
require the physician’s input to answer them, that this can 
only be done through face to face visits with the experts.” 
Several study team participants attributed the low par-
ticipant follow-through (from registration to consent 
to randomization) to the absence of the involvement of 
their local treating physician.

Staff members discussed the nature of the outreach 
process. As a patient would engage in the study, they then 
needed to approach their treating physician to validate 
their eligibility. Several staff assumed the local treating 
physician would not be immediately supportive, that they 
might feel “threatened,” unsupported, or vulnerable to 
legal ramifications in the event of poor study outcomes. 
One staff member explained, “We’ve already convinced 
the patient if they’ve downloaded it. We’ve got to convince 

the doctor now.” Direct-to-patient recruitment did not 
reduce the important role a patient’s treating physician 
played in their study experience.

“And then, again, of course, to make sure I had the 
approval and the participation with my doctor here, 
too. That’s because if he didn’t, then I wouldn’t have 
enrolled, because he’d have to work with me on this.” 
(PC Patient A)

Local treating physicians were framed as critical in a 
shared decision-making process with patients. Although 
this study was designed to alleviate the burden put on 
the local treating physician, patients consistently refer-
enced how important their local treating physician was 
in determining their eligibility and approval for the study.

Process: Reflecting and evaluating, key stakeholders, 
engaging, and opinion leaders
A particular innovation for this clinical trial included a 
process for online consenting. Respondents were pro-
vided study-related information about potential risks 
and benefits of participation via the web-based platform. 
When reflecting and evaluating on this study experience, 
study team respondents varied in their level of commit-
ment to the novel approach, with some feeling that the 
face-to-face discussions were central to the standard con-
senting process, and few seeing little difference in terms 
of the information provided face-to-face versus online.

Some staff reflected on the importance of team mem-
bers evaluating how they communicate with patients. 
Some commented on the responsibility of team members 
to inform participants that while web-based approaches 
may be novel, participants would still “be in good hands” 
with knowledgeable, experienced individuals that know 
what they are doing. Given that staff reflected on the 
challenges associated with engaging with patients via 
web-based technologies, it became all the more impor-
tant that such interfaces were designed with the patient 
perspective in mind.

“…and so it was important for us to make sure that 
all of the essential components to that informed con-
sent were written in a way that was concise and that 
was thorough so everything was there, but that really 
could keep the – I guess keep the attention of some-
one who was just clicking through and finding this 
and reading through it – that they weren’t gonna 
have to scroll through ten pages to get to the end and 
agree to Participate because we felt that we would 
lose patients if that was the case…” (PC Staff C).

Time was discussed as a primary factor impacting 
individual PC arm staff members’ ability to successfully 
complete tasks associated with the online recruitment 
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and consent phases. Associated tasks included communi-
cating their interest in study participation with the study 
team, working with their treating physician to validate 
their study eligibility, and participating in the consent 
process for being randomized into the trial. The con-
stant, iterative communication among team members 
was integral for a smoother rollout of the novel approach, 
yet most study staff respondents reflected on the process 
using “all or nothing” language, reflecting on whether 
things “worked” or “did not work,” rather than emphasiz-
ing how lessons learned could be applied toward future 
efforts. However, many staff reiterated that one of the 
greatest impacts of this approach was having various 
staff members re-think the way they previously designed 
studies for the traditional CoE route. Being able to have 
a more holistic view of the process permitted increased 
understanding of various perspectives integral to the 
overall research process. This mindset relied upon hav-
ing a broad understanding of the way that clinical trials 
are typically deployed, and taking a step back to evaluate 
the ways in which traditional processes can be adjusted 
to improve overall workflow.

In cases where patients heard about the study from 
their healthcare providers, it was clear that treating 
physicians held great amounts of authority in helping a 
patient decide whether to enroll. Respondents expressed 
feeling more interested in participating when their treat-
ing physicians took the time to describe how research 
helps impact broader patient populations. Thus, patients 
framed their local treating physician as informal opinion 
leaders.

“…but he [my doctor] was the one that came to me 
when I was at an appointment with him and said, 
“…let me tell you about this, would you be inter-
ested?” …and he said “if you participate in this 
study, I mean, it will help other people and it will 
also help me further my understanding of whether 
or not to keep people on a certain dosage or to 
taper you off completely.” So I was very happy to do 
it because I want to help people in the future and I 
want to help myself in the future, too.” (PC Patient C)

Discussion
Using a lens of implementation evaluation, this manu-
script explored the development and evaluation of 
a novel method of recruitment and engagement in a 
clinical trial that leveraged technology and web-based 
platforms to support virtual recruitment, engagement, 
retention, and assessment to increase access for patients 
beyond the traditional approach to trials based at CoEs. 
The primary findings include a rich description of the 
challenges faced in designing and managing the study 

team as necessary when orchestrating such a compli-
cated endeavor, as well as study team and patient-level 
perspectives on the components driving implementa-
tion. While technology continues to enhance the ability 
to model and study rare diseases, the use of web-based 
and social media enhanced recruitment and engagement 
strategies proved quite challenging for the model devel-
oped within the context of the population sampled. Just 
as with email blasts being sent to contact registries, social 
media approaches appeared to also have limited reach in 
the study. Study team members noted the low number 
of social media followers, little traffic on pages, and few 
comments on Facebook posts.

Low participation rates in clinical trials are due in part 
to the time and costs associated with frequent in-per-
son visit to clinical sites [19]. The burden is heightened 
when considering rare diseases where patients are may 
be geographically and economically isolated from the 
few centers of excellence provided cutting-edge care for 
the patient’s condition [20]. Technology has the poten-
tial to provide wide-based information sharing through 
social media and other web-based technologies increas-
ing awareness of clinical trial availability vastly beyond 
the locus of centers of excellence and support not only 
recruitment and enrollment/consent, but also care provi-
sion and testing within their local care networks.

As true for any trial design, while focused on develop-
ing a novel approach to recruitment, engagement, and 
data collection, it was critical to develop processes and 
workflows that were highly feasible and linked to patient 
preferences. There are many variables to consider when 
distilling the conclusions of this study. In assessing the 
described implementation methodology, it is difficult 
to separate the capacity and challenges within the inner 
setting driving study team function with the nuances of 
patient engagement with the studied clinical trial inno-
vations. In reflecting on the implementation broadly, 
the data illustrate key components and considerations 
related to study team factors not often explored in tra-
ditional implementation studies laid out across the CFIR 
domains of characteristics of the intervention, inner set-
ting, characteristics of individuals, and process.

While this manuscript considered the implementa-
tion of a novel approach for clinical trial recruitment for 
a specific rare disease, its findings are useful for a range 
of conditions or disease areas interested in increas-
ing recruitment and accrual rates. It is clear that more 
research, and expanded timelines for implementation 
when compared to a traditional CoE approach, are neces-
sary for such novel methods to be effective. An important 
consideration for future research will be the incorpora-
tion of a more holistic approach to reach patients of spe-
cialized populations. Utilizing web-based approaches 
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may not be sufficient, but when combined with other 
approaches such as phone-based texting and app plat-
forms, could prove to be quite useful for reaching a 
broader number of potential participants. Thus, rather 
than envisioning this novel method for implementation 
as a replacement for the traditional CoE model, future 
research should explore hybrid approaches whereby 
patients may be recruited, screened, and consented 
online, but are then provided with the face-to-face treat-
ment and interaction at physical clinical sites. As one 
participant explained:

“I mean, I don’t know if I could choose one arm 
over another. I mean, I definitely think there is 
value to both. And I think there’s a lot of potential 
in the patient-centric, the internet arm of the study, 
just because we are becoming a very computer-
dependent  society and more people are doing things 
that way. So, you know, there’s no reason why we 
shouldn’t have a presence there; otherwise, I mean, 
we’re kind of gonna be – I don’t know. I think we 
need to modernize as much as anything else, just 
because that’s the way the world is starting to work 
now. But due to the nature of the fact that we are 
talking about clinical care, medical care, people’s 
health. I mean, there are also – it can’t be completely 
computerized. There has to be a human element 
present all the time, especially since, I mean, we’re 
talking about someone’s health. So, I mean, I think 
there’s room – I don’t know that there necessarily 
means both approaches will keep existing separately, 
or whether they’ll kind of combine somehow. But, 
I mean, yeah, it’ll be interesting to see. I think they 
both have their value, and maybe they might kind 
of morph into one hybrid or completely new thing. I 
don’t know that, at this point, I could say that one is 
better over the other.” (PC Staff D).

Our goal was to fill an important gap in the literature 
(to date, we are not able to find a comparison study of this 
nature), with existing research on individual approaches 
to PC versus CoE approaches for RCTs supporting our 
findings. One systematic review of 30 PC approaches to 
RCTs emphasized the importance of health professionals 
improving their qualitative communication skills in order 
to facilitate the decision-making process for patients 
and team members, consistent with our findings where 
patients often sought out feedback from their physician 
or support staff [21]. While this study was designed to 
not rely on the treating physician, it is important that 
all study staff be trained in communicative skills and all 
study elements to be best equipped to engage patients. In 
the context of web-based approaches used for PC innova-
tions for RCTs, one study that utilized an online platform 

for chronic myeloid leukemia patients to test patient-
centered innovation capabilities found patient medica-
tion adherence and physician guideline adherence to be 
challenging [22]. While the web-based platform resulted 
in increased patient empowerment and guideline adher-
ence, the study showcased how such innovations seek to 
serve as a value-added feature to more traditional models 
of patient care, consistent with our findings [22].

Limitations
In interpreting the results of this research, some limita-
tions should be considered. The qualitative data pre-
sented should be used for hypothesis generation. First, 
not every study team member was interviewed and low 
numbers of patients in the PC arm participating in inter-
views may limit the generalizability of our findings. It is 
possible that additional feedback would further advance 
understanding of the drivers of implementation for this 
study design. Due to small sample sizes, issues of general-
izability or transferability should be considered with pos-
sible over-representation of the perspectives of patients 
choosing to participate in the study. It should be noted, 
however, that saturation was reached for all constructs. 
Finally, member checking was not performed for this 
research, which could increase validity in allowing par-
ticipants the opportunity to confirm findings.

Conclusions
Future efforts should explore how existing online patient 
networks may be utilized to reach more patients via 
social media. For example, one patient commented on 
their interest in this study being piqued more because of 
it being shared within a vasculitis support group on Face-
book. Thus, source credibility for web-based messages 
should be a consideration when aiming to develop novel 
approaches to clinical trial recruitment via the Inter-
net. This argument extends beyond social media in that 
mutually beneficial relationships with relevant patient 
advocacy groups should be established and maintained 
to leverage various communication channels available for 
disseminating study calls.

Existing research has provided suggestions for ways to 
enhance and refine novel approaches to trial activities, 
for patients and providers alike. Understandably, patients 
are a stakeholder holder group needing to be educated 
on at-home RCT tasks, and communication with study 
staff and providers for success of such endeavors are key. 
Research has recommended that provider and study staff 
communicative training may be beneficial to facilitate 
increased qualitative skills in PC approaches, with previ-
ous results highlighting increased shared decision mak-
ing amongst patients and team members alike [21, 23, 
24]. This is consistent with our results, which showcase 
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a need for more clear, increased communication amongst 
all stakeholders.

It is important to note the rise of decentralized clinical 
trials (DCTs). While this research utilized the RCT model 
in order to compare PC and CoE approaches for imple-
mentation, the DCT relies on a patient-centric approach 
with an emphasis on new technologies, advanced analyt-
ics, and innovative procedures to maintain communica-
tion with study participants in their home environments 
[24, 25]. The Drug Information Association Innovative 
Design Working Group provided a comprehensive list 
of considerations for the planning and conduct of DCTs 
(and PC approaches) [24]. The Group’s recommendation 
to operationalize novel roles for study staff as technologi-
cal needs are added and adapted is particularly relevant 
to our findings. Additional guidelines include the incor-
poration of plans for patient monitoring and safety and 
the use of statistical analysis plans that meet the needs of 
a study [24].

Also consistent with our study’s structure, previous 
research has recommended for the creation and involve-
ment of a variety of stakeholders for the development of 
communication and logistics in PC approaches (see Fig. 1) 
[24]. Additionally, it is important to acknowledge that 
technological advances come with challenges for patients. 
One of our participants addressed issues of patient access 
and familiarity with technology as areas of concern. Study 
budgets should be reflected to provide equipment and 
resources to encourage participation for a variety of sce-
narios. Yet, if remote participation does not include access 
to reasonably reliable web-based platforms and Internet, 
the option should not be utilized. Regarding navigability 
of web-based content, studies should be built with patient 
experience in mind. Providing clear audio-visual instruc-
tions related to online content, 24/7 support systems for 
when technical difficulties arise, and chatbots pre-loaded 
with answers to frequently asked questions related to the 
study are all ways to increase patient engagement [26]. As 
web-based platforms allow for increased patient engage-
ment, it stands that more burden is being transferred to 
participants as they carry out research procedures and 
input data. Therefore, the importance of the informed 
consent process is critical, highlighting another opportu-
nity for communication between patients and providers 
to be clear and consistent.

This research demonstrated both the ability to recruit 
using direct-to-patient techniques for a clinical trial 
via social media and web-based approaches, and the 
challenges to these strategies. Future research needs 
to explore further the ways that virtual platforms can 
increase access to clinical trials for patients experienc-
ing rare conditions. As technologies continue to expand, 
it is important that research practices evolve in an effort 

to address recruitment challenges. Beyond social media, 
augmented and virtual realities in particular present 
future research trends that should be explored for rare 
disease research recruitment, considering each technol-
ogy’s ability to facilitate screening, eligibility, record man-
agement, and remote data collection [27]. The realities 
of rare conditions drive nuances specific to their study, 
including the role of local providers as they relate to 
patient access and engagement in clinical trials. The same 
realities resulting in barriers to care (e.g., geographic 
isolation from CoEs) demand increased attention to the 
opportunities that social media and virtual platforms 
provide in improving access to information and further 
tethering of remote communities to the resources avail-
able within CoEs.
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