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Abstract

Background

Inadequate recruitment and retention impede clinical trial goals. Emerging decentralized clinical
trials (DCTs) leveraging digital health technologies (DHTs) for remote recruitment and data
collection aim to address barriers to participation in traditional trials. The ACTIV-6 trial isa DCT
using DHTs, but participants’ experiences of such trials remain largely unknown. This study
explored participants’ perspectives of the ACTIV-6 DCT that tested outpatient COVID-19
therapeutics.

Methods

Participants in the ACTIV-6 study were recruited via email to share their day-to-day trial
experiences during 1-hour virtual focus groups. Two human factors researchers guided group
discussions through a semi-structured script that probed expectations and perceptions of study
activities. Qualitative data analysis was conducted using a grounded theory approach with open
coding to identify key themes.

Results

Twenty-eight ACTIV-6 study participants aged 30+ years completed a virtual focus group
including 1-4 participants each. Analysis yielded three major themes: perceptions of the DCT
experience, study activity engagement, and trust. Participants perceived the use of remote DCT
procedures supported by DHTSs as an acceptable and efficient method of organizing and tracking
study activities, communicating with study personnel, and managing study medications at home.
Use of social media was effective in supporting geographically dispersed participant recruitment
but also raised issues with trust and study legitimacy.

Conclusions

While participants in this qualitative study viewed the DCT-with-DHT approach as reasonably
efficient and engaging, they also identified challenges to address. Understanding facilitators and
barriers to DCT participation and DHT interaction can help improve future research design.

Trial registration: ClinicalTrials.gov (NCT04885530)

Keywords: Decentralized clinical trials, digital health technologies, research participant

experience, recruitment, electronic data capture
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Introduction

Analysis of clinical trials data reveals a frustrating reality: Inadequate participant recruitment and
retention remain a major barrier to achieving research goals.[1-5] Failure to adequately recruit
and retain qualified participants leads to trial inefficiencies and disproportionate resource
consumption, and it impairs researchers’ ability to draw conclusions. This may lead to ethical
concerns about exposing participants to investigational therapies without corresponding gains in
knowledge.[1]

A critical but often overlooked component of minimizing participant burden is a lack of
understanding of the reality of a participant’s day-to-day experiences in a clinical trial.[4] Prior
research indicates participant perspectives are diverse and complex.[6] Reviews of clinical trial
publications identified multiple participation barriers, including gaps in understanding among
participants, overly complicated trial information, and frustrations with technology.[6,7] Reports
of standardized methods for measuring participant experience are uncommon, but increased
inclusion may be a crucial component of quality improvement in clinical trial research.[8]

In research studies, digital health technologies (DHTS), such as smartphone- or tablet-
based mobile apps, activity-tracking wearable devices, and telemedicine systems, that enable
remote data collection and transmission from the participant’s location, have the potential to
improve participant access and engagement while increasing research efficiency and
effectiveness.[9-11] Participants in a variety of studies have successfully used remote DHT to
complete clinical trial activities.[12-14] Catalyzed by the COVID-19 pandemic, a number of
decentralized clinical trials (DCTs) employing DHTs have emerged in recent years.[15-21]
DCTs preserve the rigorous randomized, controlled study design of traditional investigational
site-based clinical trials but leverage DHTSs to conduct many or all study activities at a distance
without relying on in-person visits and data collection at a centralized research facility.[15,16] A
more distributed study design offers potential advantages for improving the participant
experience in clinical trial research by reducing participant burden.[16,22] DCTs employing
DHTs also pose potential risks for participants, including data privacy and security concerns and
increased technological learning curves to properly use DHTSs.[4,15] Emerging regulatory and
policy frameworks to support DCTs recognize the foundational role that DHTs play in remote

trials and the importance of ensuring safe use.[23]
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Early evidence of participants’ experience in DCTs using DHTSs is limited but promising.
Daudelin et al. conducted a small qualitative study of patient and study personnel perspectives in
a fully remote COVID-19 clinical trial.[24] The vast majority (96%) of patient respondents were
more likely to participate in future studies if activities would not require in-person visits. Patient
participants reported positive interactions with study personnel and the majority rated the remote
technology (i.e., survey and telehealth platforms) as easy-to-use. However, data from the study
personnel group indicated that technological barriers remained, since recommendations included
usability improvements to the remote consenting software and ensuring participants knew how to
use the technology.

Additional qualitative studies of trial personnel’s experience in DCTs with DHTs as well
as publications disseminating results from the DCTs also offer potential insights into participants’
experience. Reports of modifications to patient-facing instruments, clarifications of study
information based on participant inquiries, medication and equipment delivery issues, and
protocol non-compliance (e.g., not taking medications) imply some participants may have
struggled with survey question interpretation, managing remote trial instructions, and completing
activities at home.[21,25,26] These findings suggest that while DCTs with DHTSs are likely to
improve important aspects of clinical trial participation and management, they also run the risk
of shifting the burden of trial activities onto participants.[26] Further research into the remote
trial participant experience is needed.[9,27] The goal of this qualitative study is to expand our

understanding of participants’ perspectives in a large DCT leveraging DHTSs.

Materials and Methods
After receipt of Institutional Review Board approval as an exempt study, we conducted focus
groups with participants in a large, national DCT to systematically explore their experience

enrolling, going through the consent process, and participating in trial activities.

Clinical Trial Description
The Accelerating COVID-19 Therapeutic Interventions and Vaccines (ACTIV)-6 Study is a large
outpatient DCT designed to evaluate the effectiveness of multiple repurposed medications to

improve recovery from mild-to-moderate COVID-19 in the outpatient setting.[17] Figure 1
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summarizes the activities a participant needs to complete when participating in the ACTIV-6
trial.

In the enrollment phase, interested participants are screened and enrolled through one of
three pathways: 1) online through the ACTIV-6 web site, 2) a call center via a toll-free phone
number, or 3) outreach through a local study site. Symptomatic adults aged 30 years or older
with a confirmed positive SARS-CoV-2 infection are eligible to participate. Participants provide
consent electronically and are screened for eligibility for the study drugs available at that time.
During the consent process, participants indicate which available study drugs they are willing to
take. The system then randomizes an individual participant to either placebo or one of the open
study drug interventions for which they are eligible and willing to take. Participants receive the
assigned study drug packet with instructions and a pulse oximeter, shipped overnight from a
central pharmacy to their home.

During the 2-week intervention phase, participants take the study drug (or placebo) as
directed and complete daily electronic surveys sent via email or text to report symptoms,
healthcare utilization, and any questions or concerns. Surveys include questions from previously
developed instruments and regulatory guidance on patient-reported outcome measures, such as
the Columbia-Suicide Severity Rating Scale and FDA guidance on patient-reported outcomes in
clinical trials.[28,29] The follow-up phase may last up to 180 days, with participants completing
a series of electronic surveys at the designated intervals described in Figure 1. If an individual
chooses to stop taking their assigned study drug before finishing the indicated duration, they are
asked to continue completing the remaining scheduled surveys. Study personnel perform
ongoing remote monitoring for safety and efficacy throughout the intervention and follow up
periods. No in-person visits are required to complete study activities. Participants are
compensated upon completion of study activities.

Qualitative Study Protocol

For this qualitative study of the DCT experience, we conducted a series of small virtual focus
groups with current and recently completed ACTIV-6 study participants.
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Recruitment

We sent recruitment emails to recent ACTIV-6 study participants as of January 2023 to elicit
volunteers for the focus groups. We purposefully targeted individuals in either the intervention or
follow-up study periods at the time of recruitment because we expected that these individuals
would have a higher likelihood of recalling more details of their day-to-day DCT experience
compared to individuals who had completed the trial months ago. Interested participants used an
online reservation system implemented in REDCap[30], and a study team member followed up
by email to confirm the date and time of the virtual focus group session.

Focus Group Procedure

Focus group sessions lasted up to 60 minutes and were conducted remotely through a Health
Insurance Portability and Accountability Act (HIPAA)-compliant version of Zoom
videoconferencing software (Zoom Video Communications, San Jose, CA, USA). Two human
factors researchers facilitated each virtual session, obtaining verbal assent from participants and
providing session instructions, including ground rules designed to encourage respectful
participation from all focus group members. For example, participants were encouraged to use
Zoom’s interactive chat and gesture features (e.g., raise hand) to signal that they had something
to add to the discussion if they felt uncomfortable jumping in verbally at any point in the
conversation. Facilitators guided the group discussion through a semi-structured script probing
different aspects of the participants’ experiences in the ACTIV-6 study and overall perceptions
and expectations of the study. Specific topics explored included their motivation to participate,
communication with study personnel, the enrollment process, study drug delivery, symptom
surveys, and suggestions for improvement. Participants received a $35 electronic gift card by
email after completing the focus group session.

Data Collection and Analysis

All focus group sessions were audio recorded and transcribed for analysis. To protect anonymity
and blinding within the ongoing clinical trial, we limited the demographic data collected from
participants and did not link their focus group participation back to additional demographic data

collected through the clinical trial. For reference, Table 1 provides the characteristics of the
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population sampled, all trial participants enrolled in the ACTIV-6 DCT during the focus group
recruitment period (n=1,060).

We used a grounded theory approach with open coding for our qualitative data analysis.
Immediately following each session, the facilitators discussed concepts shared during the group
conversation and made notes about potential ideas of interest to explore further during formal
coding. The same two human factors researchers who facilitated the focus group sessions also
performed the qualitative coding. The transcripts were imported into Dedoose (SocioCultural
Research Consultants, Manhattan Beach, CA, USA) qualitative software for analysis. The coding
process involved reading the transcript text, creating excerpts from the text, and assigning one or
more relevant concept codes to each excerpt. The researchers met regularly to discuss code
application, clarify code definitions, review proposed code modifications, and reach consensus if
there was initial disagreement. The preliminary codes that emerged were then analyzed for
repeated ideas and categorized by key concepts. The final set of agreed-upon coded excerpts
were exported to Microsoft Excel (Microsoft Corporation, Redmond, WA, USA) for further

thematic analysis and consolidation into the themes described below.

Results

We sent recruitment emails to 200 ACTIV-6 participants, resulting in a convenience sample of 28
individuals aged 30 years or greater from different geographic regions of the U.S. who
completed 1 of 12 focus group sessions in January—March 2023. Focus groups ranged in size
from 1-4 participants. Figure 2 presents the participant characteristics captured during the

sessions. Our thematic analysis uncovered the following three major themes.

Theme 1: Perceptions of the experience of participating in a DCT with DHTs

The use of direct-to-participant procedures supported by technology was effective in achieving
the basic study goals and moving participants efficiently through the scheduled study activities.
Almost all participants reported a positive overall experience, even if minor issues arose during
the study period (e.g., study drug delivery delays). None of the participants reported significant
problems interacting with the study technology. In fact, gaining access to one of the

technological components, the pulse oximeter, was cited by several participants as an unexpected
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benefit of participating. Having access to this tool for self-monitoring during their acute illness
was reassuring.

“It was really simple, you know? They sent me the survey, I clicked right on it and filled

out the information, and then it seemed like every day I’d just get a text in the morning.

Then if I forgot, it would send me a reminder, which was good. So, yes. It was like a

really foolproof way to make sure that they got the information across.” [Participant 39]

There was some variability in the logistical day-to-day experience among participants.
The methods with which participants interacted with study personnel primarily depended on how
they were enrolled in the study. Participants recruited through their existing healthcare provider
reported a mixture of in-person (e.g., received information while at an office visit) and remote
interactions, whereas those recruited through social media channels reported a fully remote study
experience. Communication patterns also varied. All participants reported communicating with
the study team via email and text, while some also spoke to the study team by phone one or more
times. Despite this variability, participants reported that the different approaches were successful.

“...it was usually really quick response times, which again was really soothing as

someone who is sick and on their own. Like if you just shoot out an email, it made it

much more comfortable to take — you know, whether or not it’s a placebo. But it’s just
knowing that someone’s going to promptly reply if you needed them to is very

comforting.” [Participant 85]

Reminders to complete daily surveys and scheduled medication doses during the
intervention period served as an important organizing framework for participants. In fact, some
participants reported confusion and disappointment when the daily surveys stopped after 14 days
(per the study protocol) and reached out to the study team to confirm that this was not an error.

“I was glad to get them every day and track my progress. So, it was really helpful.”

[Participant 39]

“I actually called that number because I had stopped getting the surveys. So, they said it’s

two weeks, and then they do, like, a month later, then two months later...So, | just have to

wait for it.” [Participant 55]
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Helping others by participating in research in general and more specifically improving
the collective ability to treat COVID-19 were the most common reasons cited for participating.
Having a loved one with severe COVID-19 or long COVID was another common motivation for
participation. Several participants saw value in joining the study to ensure daily remote
monitoring while sick and quarantined with COVID-19.

“I was also on my own when | had COVID, so it was also kind of nice just to have people

to check in with me daily and a way to monitor my symptoms as a single person in a

household just to watch myself, as well as try and do something helpful.” [Participant 85]

“T liked, you know, the little questionnaires that we would get every day. It helped me
keep up with my symptoms. And to be honest, it’s probably not something I would have
done if I wasn’t receiving, you know, the questionnaires, so that helped me.” [Participant
38]

Participants cited the ability to complete study activities from home on their own daily

schedule as a highly appreciated aspect of the study design.

“...I'live in a rural area in [state]...Even going to the grocery store is traveling, for me.
But, yeah. It worked so much better from home because you can be relaxed and do your
own thing, but still have to do the, you know, different things that they’ve asked in the
study. And it only takes five, ten minutes, not even five minutes out of your day to do it.”
[Participant 95]

Theme 2: Engagement with study activities

Focus group participants’ descriptions of their day-to-day study work suggested a high level of
commitment to and engagement with the study activities during the intervention period among
these individuals. Participants reported efforts to ensure that they fulfilled their study
responsibilities, such as incorporating completion of the daily symptom survey into their
morning online activities or adding the study drug dose to their normal medication routine, as
well as efforts to make their data more meaningful to researchers, such as wanting to type
comments in the survey to communicate symptom nuances to provide the study team with more

context than the standardized questions allowed.
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“...it would ask me about my pain, but it — my pain wasn’t always related to COVID. I
think that’s what I wanted to say when I was taking those surveys because I had Lyme
Disease this fall and 1 was having some residual pain in my knees, but | had that way
before COVID.” [Participant 21]

“I have a lot of health problems, so I can’t, you know, when I’m normal I can’t go up and

down stairs and, you know, do the other stuff that are on the list, too...it might have

helped the information gatherers a little bit to know that I’'m already disabled.”

[Participant 16]

Managing study medication from home can be a complex process, but overall,
participants coped well with the task. Some participants reported confusion about the dosage or
duration of their study drug despite the instructions in the study packet. Most reached out to the
study team to clarify these knowledge gaps. In one case, a misinterpretation of information in the
daily surveys resulted in a participant electing not to take the study drug because their COVID
symptoms resolved.

“When I had COVID, it was like a cold for, like, a day or two and it was done. So, 'm

taking these surveys, daily surveys, and the questions are asking you if you’re taking the

medication, yes or no. And there’s an answer in there that says you don’t have to if you’re
feeling well. And no one ever said anything, so I haven’t taken the medication, but I’ve

been feeling fine.” [Participant 55]

While patients were blinded to receiving active study drug or placebo, multiple
participants conducted their own online research when the study drug arrived before taking it for
the first time, looking up important safety information like indications, side effects, and potential
drug-drug interactions of any potential active drug they might receive. In fact, one participant
reported discovering a potential drug-drug interaction with their assigned drug through this
personal research when they learned its pharmacological class and realized that they were taking
another drug in this same category.

“l just knew that it was an FDA approved drug. And then, when it came, | looked it up.

And I looked my medications up and saw that they didn’t mix.” [Participant 05]

This participant reported that they contacted the ACTIV-6 team, who confirmed this was

a relative contraindication and supported them in their decision to not take the study drug. They
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also continued to complete the daily surveys despite not proceeding with the study drug
component.

Participants generally found the symptom surveys efficient and effective, appreciating
that the ACTIV-6 DHTSs delivered a direct link via email or text reminder that allowed them to
complete this task in a few minutes on the personal device of their choice (e.g., smartphone).
However, participants reported uncertainty about how to correctly respond to some of the
standardized survey questions. For example, many participants reported completing the surveys
early in the morning when they received their first reminder but noted that several questions
asked about their symptom severity “today.” Participants expressed uncertainty about whether to
interpret this lookback period as “so far today” or “over the last 24 hours.” One participant noted
their symptoms tended to fluctuate over the course of the day, starting out mild in the morning
and typically worsening in the evening. This made it difficult to assign a single severity rating for
“today.”

Other participants were unsure how to interpret the symptom questions about general
pain when living with chronic pain (e.g., to include their baseline pain or only new pain that they
thought was from COVID-19) and physical activity when comorbidities limit mobility (e.g., not
being able to walk up the stairs even when not sick from COVID-19). Some participants also
struggled with questions about daily activities while under quarantine, such as running errands or
engaging in social interactions, as they were concerned that the researchers might interpret this
as resulting from physical illness rather than public health policy. Participants described a desire
to provide the researchers with the most useful information possible when completing the
surveys.

“...because I have osteoarthritis, I would have — was [I] in pain due to COVID? It hurt

when | coughed, | had a sore throat, where were they going with this question? Maybe

this could have been, you know, the same thing, due to COVID, or maybe even a little
box that I could have typed in, you know, my back is hurting, my knees are hurting,

something like that.” [Participant 51]

Participants described other gaps in knowledge about the study protocol and upcoming
activities they would be responsible for, including duration of the follow up period, timing of

surveys after the intervention period, and compensation timing and amount.
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Theme 3: Trust

A few participants described feeling doubts about the legitimacy of the study when encountering
recruitment materials online. This initial lack of trust was associated with recruitment and
enrollment through social media platforms; participants who first learned about the study through
their healthcare provider or other representative of a known healthcare organization did not
express these concerns. This uncertainty caused some to question whether they should volunteer
to participate.

“I was a little bit suspicious as to whether [ was joining something that was legitimate or

not, because there’s so many things out there. And since I had heard of [academic

medical center] before and since there was a [academic medical center] link to where |
found the information, I wasn’t quite as worried. But I could have had a little bit more
reassurance from the start...Having a little bit more clarity about how that was all
attached together in the beginning would have made me feel more comfortable, knowing
that | had joined something that was legitimate. Since | was getting drugs and everything

from them, I wanted to make sure that it was safe.” [Participant 26]

However, one participant shared that encountering negative comments on social media
regarding the study actually motivated them to seek more information.

“...I was curious because people in the comments were poo-pooing it, so | wanted to see

what it was about...I’m assuming they were COVID deniers.” [Participant 21]

While the majority of participants appreciated the streamlined nature of electronic
communications supported by study DHTSs, the lack of face-to-face or interpersonal connection
with study team members may have contributed to decreased trust in the overall study for some
participants.

“The initial string of messages was fine. | felt like | knew | was talking to a real person,

and they were responding to me, but after that it was all, like, the emails. There was no

personal contact with anybody. It was just all automated.” [Participant 21]

Discussion
The findings from our qualitative study of participants’ day-to-day experiences in a DCT with
DHTs indicate that participants may view this research approach as effective, efficient, and

engaging. The thematic analysis provides the ACTIV-6 study team and other researchers
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conducting DCTs using DHTs with insights to potentially enhance study materials, processes,
training, and technology. Understanding the facilitators and barriers to participating in DCTs and
interacting with DHTSs in a research context can help inform future research design more broadly.
This knowledge can also contribute to the development of improved strategies to overcome
research mistrust and increase recruitment effectiveness by characterizing participant
perspectives in these crucial areas of research.

Our findings align with the results of early qualitative studies of patient and study
personnel experiences in DCTs, strengthening the evidence for the ability to participate remotely
at a convenient time of day through DHT and virtual symptom monitoring while sick at home as
important facilitators of participation.[21,24,26] We discovered similar barriers as well,
including difficulty interpreting survey questions and confusion about study activity
timelines.[21,24] In another COVID-19 DCT, Avula et al. reported issues with participants not
taking study drugs, but did not have data on what led participants to make these decisions.[25]
The rich examples of medication-related behaviors uncovered in our study shed more light on
potential contributing factors to the complex issue of poor adherence in a remote context,
including misinterpretation of trial instructions, and self-identified relative contraindications.

Many of the barriers that participants identified during our focus group discussions could
be addressed. For example, digital surveys could incorporate real-time, on-demand guidance for
common interpretation questions as participants complete a task to help them provide the best
quality data possible. Variability in survey question interpretation is an ongoing challenge in
patient-reported outcome research.[31] Incorporating questions from more than one previously
validated instrument may result in participant surveys with wording variance and changing or
unstated lookback periods, increasing the likelihood that participants will have questions about
how to accurately respond. It may be more advantageous to move away from the strict use of
“validated” survey questions as originally worded and instead collaborate with participants to
craft questions establishing the right language for the specific study setting. Application of
human-centered design principles[32] to DHTs and DCTs could similarly enhance the participant
experience for other study tasks, such as medication adherence and proper use of clinical devices
(e.q., pulse oximeters).

Participant engagement with and knowledge of study activities are critical factors for

DCT success. ACTIV-6 has a dedicated study website (www.activéstudy.org) that includes
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recruitment information and a section where participants can report concerns. To promote
engagement without face-to-face interactions and address the other knowledge gaps we
identified regarding study schedules and protocols, medication adherence, and timing of future
activities, DHTs could be further leveraged in DCT design through the expansion of such
informational websites. More robust online tools could incorporate a secure participant portal to
provide a centralized resource for individualized trial information to better support the
participant journey and create opportunities for meaningful participant interactions, such as
through the collection of ongoing feedback on the participant experience. Following a human-
centered approach to the design of such a system by involving participants in the design and
development of the tool will help ensure it meets their needs.[26,27,33]

A substantial number of our focus group participants learned about ACTIV-6 through
social media. Engaging with social media for DCT recruitment may have unexpected
consequences that are both positive and negative.[34-36] On the positive side, we found that
participants generally responded well to interacting with researchers on social media platforms
that they were already engaged with online. This interaction successfully supported recruitment
and enrollment for geographically dispersed participants. However, participants’ concerns about
the legitimacy and safety of a study presented to them solely through social media need to be
further addressed. Similar to the findings of Pullen et al. in another COVID-19 DCT, people who
learned about ACTIV-6 through social media had to decide to participate in the face of potential
misinformation and negative remarks via social media.[21] Investigators should carefully
consider the potential downsides to social media recruitment and develop mitigation strategies
before implementation, especially if the study addresses a potentially divisive subject. Additional
research is needed to identify strategies to leverage these dynamic online spaces without fueling
mistrust and misinformation about DCTs.

This study has important limitations. The use of a convenience sample of self-selected
participants limits the generalizability of our findings to the entire ACTIV-6 participant
population as well as to the populations of other DCTs. For example, it is possible that
participants with higher levels of engagement with a clinical trial or greater comfort with
technology were more likely to volunteer for additional study activities like our virtual focus
groups. To decrease risk to participants’ privacy in the clinical trial, we did not collect detailed

demographic data from the focus group participants during the group sessions nor were we able
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to link focus group participants back to their clinical trial study demographic data. The focus
groups captured participant perspectives at only one point in time during the DCT.

Future studies could further expand our understanding of participant experiences in DCTs
by incorporating more opportunities for participants to provide feedback throughout their clinical
trial participation. Qualitative aims measuring participant experience and satisfaction could be
included in overall DCT research plans, such as scheduled participant experience checkpoints
after completing key study activities. Importantly, additional research is needed to explore the
experiences of DCT participants who may be less engaged than many of our focus group
participants appeared to be. Understanding what leads some participants to miss data collection
or other study activities, disengage, or drop out entirely once enrolled is critical to improving

DCT participation, retention, and outcomes.

This study advanced our understanding of participant experiences in DCTs using DHTs.
Better knowledge of participant experiences in DCTs and barriers to participation can help
inform the development of strategies to overcome research mistrust and increase recruitment

effectiveness, engagement, retention, and data quality.

Author Contributions

All authors contributed to drafting of the article or critical revision for important intellectual
content. Carrie Reale, Janelle Faiman, Jessica S. Marlin, Russell L. Rothman, Christopher J.
Lindsell, and Shilo Anders contributed to the conception and design of the study and the analysis
and interpretation of data. Carrie Reale, Janelle Faiman, and Shilo Anders contributed to the
acquisition of data. Russ Beebe and Carrie Reale contributed to the design of the figures. Carrie
Reale accepts responsibility for the manuscript as a whole.

Acknowledgments
The authors thank the ACTIV-6 study team for their support of this study and the participants
who generously shared their experiences. The authors also thank Diana Steele Jones of the Duke

Clinical Research Institute for providing editorial support.

https://doi.org/10.1017/cts.2025.69 Published online by Cambridge University Press


https://doi.org/10.1017/cts.2025.69

Funding Statement

ACTIV-6 is funded by the National Center for Advancing Translational Sciences (NCATS)
(3U24TR001608-06S1). Additional support for this study was provided by the Office of the
Assistant Secretary for Preparedness and Response, Biomedical Advanced Research and
Development Authority (Contract No.75A50122C00037). The Vanderbilt University Medical
Center Clinical and Translational Science Award from NCATS (UL1TR002243) supported the
REDCap infrastructure.

Role of the sponsor: NCATS participated in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review, or approval of the

manuscript; and decision to submit the manuscript for publication.

Competing Interests

Dr. Collins reports receiving grants to the institution from the National Center for Advancing
Translational Sciences (NCATS) for the submitted work as well as grants from the National
Heart, Lung, and Blood Institute. Dr. Boulware reports grants from the National Institutes of
Health (NIH) during the conduct of the study. Dr. Stewart reports grants from NIH NCATS
during the conduct of the study and grants from the NIH outside the submitted work. Dr.
Hernandez reports grants from American Regent, Amgen, Boehringer Ingelheim, Merck, \erily,
Somologic, and Pfizer and personal fees from AstraZeneca, Boston Scientific, Cytokinetics,
Bristol Myers Squibb, and Merck outside the submitted work. Dr. Rothman reports receiving
grants to the institution from the NIH, Patient-Centered Outcomes Research Institute (PCORI),
U.S. Centers for Disease Control and Prevention (CDC), and Agency for Healthcare Research
and Quality (AHRQ). Dr. Lindsell reports receiving grants to the institution from NCATS for the
submitted work; grants to the institution from the NIH and Department of Defense; research
funding to the institution from the CDC, bioMerieux, AstraZeneca, AbbVie, Entegrion Inc, and
Endpoint Health outside the submitted work; and patents for risk stratification in sepsis and
septic shock issued to Cincinnati Children's Hospital Medical Center. He also has served on Data
and Safety Monitoring Boards unrelated to the current work and has stock options in Bioscape
Digital unrelated to the current work. Dr. Lindsell is also the Editor-in-Chief of the Journal of

Clinical and Translational Science.

https://doi.org/10.1017/cts.2025.69 Published online by Cambridge University Press


https://doi.org/10.1017/cts.2025.69

References

1. Carlisle B, Kimmelman J, Ramsay T, MacKinnon N. Unsuccessful trial accrual and human
subjects protections: an empirical analysis of recently closed trials. Clin Trials Lond Engl.
2015;12(1):77-83. doi:10.1177/1740774514558307

2. Bull J, Uhlenbrauck G, Mahon E, Furlong P, Roberts J. Barriers to Clinical Trial Recruitment
and Possible Solutions: A Stakeholder Survey. Applied Clinical Trials Online. September 3,
2015. Accessed October 13, 2023. https://www.appliedclinicaltrialsonline.com/view/barriers-

clinical-trial-recruitment-and-possible-solutions-stakeholder-survey

3. Nipp RD, Hong K, Paskett ED. Overcoming Barriers to Clinical Trial Enrollment. Am Soc
Clin Oncol Educ Book. 2019;(39):105-114. doi:10.1200/EDBK _243729

4. Fogel DB. Factors associated with clinical trials that fail and opportunities for improving the
likelihood of success: A review. Contemp Clin Trials Commun. 2018;11:156-164.
doi:10.1016/j.conctc.2018.08.001

5. Rodriguez-Torres E, Gonzélez-Pérez MM, Diaz-Pérez C. Barriers and facilitators to the
participation of subjects in clinical trials: An overview of reviews. Contemp Clin Trials
Commun. 2021;23:100829. doi:10.1016/j.conctc.2021.100829

6. Locock L, Smith L. Personal experiences of taking part in clinical trials — A qualitative study.
Patient Educ Couns. 2011;84(3):303-309. doi:10.1016/j.pec.2011.06.002

7. Gorzynska O, McGoohan K, \elayudhan L. Patient and Caregiver Experiences of
Participating in Parkinson’s Disease Clinical Trials: A Systematic Review of Qualitative

Studies. Arch Clin Neuropsychol. 2022;37(3):654-676. doi:10.1093/arclin/acab083

8. Planner C, Bower P, Donnelly A, Gillies K, Turner K, Young B. Trials need participants but
not their feedback? A scoping review of published papers on the measurement of participant
experience of taking part in clinical trials. Trials. 2019;20(1):381. doi:10.1186/513063-019-
3444-y

https://doi.org/10.1017/cts.2025.69 Published online by Cambridge University Press


https://doi.org/10.1017/cts.2025.69

9. National Heart, Lung, and Blood Institute. Digital Clinical Trials Workshop: Creating a Vision
for the Future | NHLBI, NIH. April 1, 2019. Accessed October 13, 2023.
https://www.nhlbi.nih.gov/events/2019/digital-clinical-trials-workshop-creating-vision-future

10. Mittermaier M, Venkatesh KP, Kvedar JC. Digital health technology in clinical trials. Npj
Digit Med. 2023;6(1):1-2. doi:10.1038/s41746-023-00841-8

11. Miyata BL, Tafuto B, Jose N. Methods and perceptions of success for patient recruitment in
decentralized clinical studies. J Clin Transl Sci. 2023;7(1):e232. doi:10.1017/cts.2023.643

12. Stevens S, Gallagher S, Andrews T, Ashall-Payne L, Humphreys L, Leigh S. The
effectiveness of digital health technologies for patients with diabetes mellitus: A systematic
review. Front Clin Diabetes Healthc. 2022;3. doi:10.3389/fcdhc.2022.936752

13. Artanian V, Ware P, Rac VE, Ross HJ, Seto E. Experiences and Perceptions of Patients and
Providers Participating in Remote Titration of Heart Failure Medication Facilitated by
Telemonitoring: Qualitative Study. JMIR Cardio. 2021;5(2):e28259. doi:10.2196/28259

14. Nguyen NH, Martinez I, Atreja A, et al. Digital Health Technologies for Remote Monitoring
and Management of Inflammatory Bowel Disease: A Systematic Review. Off J Am Coll
Gastroenterol ACG. 2022;117(1):78. doi:10.14309/ajg.0000000000001545

15. Van Norman GA. Decentralized Clinical Trials. JACC Basic Transl Sci. 2021;6(4):384-387.
doi:10.1016/j.jacbts.2021.01.011

16. De Brouwer W, Patel CJ, Manrai AK, Rodriguez-Chavez IR, Shah NR. Empowering clinical
research in a decentralized world. Npj Digit Med. 2021;4(1):1-5. d0i:10.1038/s41746-021-
00473-w

17. Lindsell C. ACTIV-6: Operationalizing a decentralized, outpatient randomized platform trial
to evaluate efficacy of repurposed medicines for COVID-19. J Clin Transl Sci.
2023;7(1):e221. d0i:10.1017/cts.2023.644

https://doi.org/10.1017/cts.2025.69 Published online by Cambridge University Press


https://doi.org/10.1017/cts.2025.69

18. Collins FS, Stoffels P. Accelerating COVID-19 Therapeutic Interventions and Vaccines
(ACTIV): An Unprecedented Partnership for Unprecedented Times. JAMA.
2020;323(24):2455-2457. doi:10.1001/jama.2020.8920

19. Kaizer AM, Shapiro NI, Wild J, et al. Lopinavir/ritonavir for treatment of non-hospitalized
patients with COVID-19: a randomized clinical trial. Int J Infect Dis. 2023;128:223-229.
doi:10.1016/j.ijid.2022.12.028

20. Underhill C, Freeman J, Dixon J, et al. Decentralized Clinical Trials as a New Paradigm of
Trial Delivery to Improve Equity of Access. JAMA Oncol. 2024;10(4):526-530.
doi:10.1001/jamaoncol.2023.6565

21. Pullen MF, Pastick KA, Williams DA, et al. Lessons Learned From Conducting Internet-
Based Randomized Clinical Trials During a Global Pandemic. Open Forum Infect Dis.
2021;8(2):0faa602. doi:10.1093/ofid/0faa602

22. FDA. The Evolving Role of Decentralized Clinical Trials and Digital Health Technologies.
FDA. Published online August 10, 2023. Accessed October 23, 2023.
https://www.fda.gov/drugs/news-events-human-drugs/evolving-role-decentralized-clinical-
trials-and-digital-health-technologies

23. de Jong AJ, van Rijssel TI, Zuidgeest MGP, et al. Opportunities and Challenges for
Decentralized Clinical Trials: European Regulators’ Perspective. Clin Pharmacol Ther.
2022;112(2):344-352. doi:10.1002/cpt.2628

24. Daudelin DH, Brewer SK, Cabrera AB, Dulko D, Selker HP. Participant and research team
perspectives on the conduct of a remote therapeutic COVID-19 clinical trial: A mixed
methods approach. J Clin Transl Sci. 2022;6(1):e69. doi:10.1017/cts.2022.397

25. Avula N, Kakach D, Tignanelli CJ, et al. Strategies used for the COVID-OUT decentralized
trial of outpatient treatment of SARS-CoV-2. J Clin Transl Sci. 2023;7(1):e242.
doi:10.1017/cts.2023.668

https://doi.org/10.1017/cts.2025.69 Published online by Cambridge University Press


https://doi.org/10.1017/cts.2025.69

26. Coyle J, Rogers A, Copland R, Paoli GD, MacDonald TM, Mackenzie IS. Learning from
remote decentralised clinical trial experiences: A qualitative analysis of interviews with trial

personnel, patient representatives and other stakeholders. doi:10.1111/bcp.15003

27. Hanley DF, Bernard GR, Wilkins CH, et al. Decentralized clinical trials in the trial
innovation network: Value, strategies, and lessons learned. J Clin Transl Sci. 7(1):e170.
d0i:10.1017/cts.2023.597

28. Posner K, Brown GK, Stanley B, et al. The Columbia—Suicide Severity Rating Scale: Initial
Validity and Internal Consistency Findings From Three Multisite Studies With Adolescents
and Adults. Am J Psychiatry. 2011;168(12):1266. doi:10.1176/appi.ajp.2011.10111704

29. Research C for DE and. Assessing COVID-19-Related Symptoms in Outpatient Adult and
Adolescent Subjects in Clinical Trials of Drugs and Biological Products for COVID-19
Prevention or Treatment. February 22, 2024. Accessed September 3, 2024,
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/assessing-covid-

19-related-symptoms-outpatient-adult-and-adolescent-subjects-clinical-trials-drugs

30. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data
capture (REDCap)--a metadata-driven methodology and workflow process for providing
translational research informatics support. J Biomed Inform. 2009;42(2):377-381.
d0i:10.1016/j.jbi.2008.08.010

31. Nguyen H, Butow P, Dhillon H, Sundaresan P. A review of the barriers to using
Patient-Reported Outcomes (PROs) and Patient-Reported Outcome Measures (PROMs) in
routine cancer care. J Med Radiat Sci. 2021;68(2):186-195. doi:10.1002/jmrs.421

32. 1SO. 1SO 9241-210:2019: Ergonomics of human-system interaction — Part 210: Human-
centred design for interactive systems. ISO. Accessed May 9, 2024.
https://www.iso.org/standard/77520.html

33. Hamm ME, Arnold J, Denson J, et al. The ACTIV-6 Stakeholder Advisory Committee: a
model for virtual engagement in decentralized clinical trials. J Clin Transl Sci.
2023;7(1):e264. doi:10.1017/cts.2023.671

https://doi.org/10.1017/cts.2025.69 Published online by Cambridge University Press


https://doi.org/10.1017/cts.2025.69

34. Gunturu KS, Dizon DS, Johnson J, et al. Clinical Trials in the Era of Digital Engagement: A
SWOG Call to Action. JCO Clin Cancer Inform. 2020;(4):254-258.

doi:10.1200/CC1.19.00128

35. Zahradka N, Pugmire J, Taylor JL, Wolfberg A, Wilkes M. Deployment of an End-to-End
Remote, Digitalized Clinical Study Protocol in COVID-19: Process Evaluation. JMIR Form
Res. 2022;6(7):e37832. doi:10.2196/37832

36. Brggger-Mikkelsen M, Ali Z, Zibert JR, Andersen AD, Thomsen SF. Online Patient
Recruitment in Clinical Trials: Systematic Review and Meta-Analysis. J Med Internet Res.

2020;22(11):22179. doi:10.2196/22179

https://doi.org/10.1017/cts.2025.69 Published online by Cambridge University Press


https://doi.org/10.1017/cts.2025.69

Figure 1. Participant Activities in the ACTIV-6 Decentralized Clinical Trial
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Figure 2. Focus Group Participant Characteristics
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Table 1. Population characteristics of all ACTIV-6 participants enrolled in the DCT during

the focus group recruitment period

Characteristic N =1,060
Age, median (IQR) 51.0 (40.8, 60.0)
Age Category

Age < 50 503 (47.5%)
Age>50 557 (52.5%)
Sex
Female 694 (65.5%)
Male 366 (34.5%)
Race
American Indian or Alaska Native 16 (1.5%)
Asian 50 (4.7%)
Black, African American, or African 95 (9.0%)
Middle Eastern or North African 63 (5.9%)
Native Hawaiian or Other Pacific Islander 4 (0.4%)
White 774 (73.0%)
None of the above 62 (5.8%)
Prefer not to answer 24 (2.3%)
Ethnicity
Hispanic/Latino 474 (44.7%)
Not Hispanic/Latino 586 (55.3%)
Region
MW 187 (17.6%)
NE 160 (15.1%)
S 586 (55.3%)
W 127 (12.0%)
How did you learn about the ACTIV-6 study?
Friend or family member 213 (21.2%)
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My doctor or local health system 491 (48.8%)

Pharmacy or testing center 8 (0.8%)
Advertisement on the radio, television, or print 35 (3.5%)
A news story 5 (0.5%)
Internet and/or social media 255 (25.3%)
Unknown 53

Days between symptom onset and receipt of stud

drug,tnedian (IQR)y p p ' >0140.7.0)
Days between symptom onset and enrollment, median 3.0 (2.0, 5.0)
(IQR)

Unknown 1

Symptom burden on study day 1
None 96 (9.7%)
Mild 526 (53.0%)
Moderate 364 (36.7%)
Severe 7 (0.7%)
Unknown 67

Symptom burden on study day 28*
None 887 (86.5%)
Mild 119 (11.6%)
Moderate 17 (1.7%)
Severe 3 (0.3%)
Unknown 34

*Symptom burden on study day 28 values were imputed using the Last

Observation Carried Forward method.

https://doi.org/10.1017/cts.2025.69 Published online by Cambridge University Press


https://doi.org/10.1017/cts.2025.69

