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Abstract 
Background:  Since the onset of COVID-19, oncology practices across the US have integrated telemedicine (TM) and remote patient monitoring 
(RPM) into routine care and clinical trials. The extent of provider experience and comfort with TM/RPM in treatment trials, however, is unknown. 
We surveyed oncology researchers to assess experience and comfort with TM/RPM.
Methods:  Between April 10 and June 1, 2022, we distributed email surveys to US-based members of the American Society of Clinical 
Oncology (ASCO) whose member records indicated interest or specialization in clinical research. We collected respondent demographic 
data, clinical trial experience, workplace characteristics, and comfort and experience with TM/RPM use across trial components in phase 
I and phase II/III trials. TM/RPM was defined as clinical trial-related healthcare and monitoring for patients geographically separated from 
trial site.
Results:  There were 141 surveys analyzed (5.1% response rate). Ninety percent of respondents had been Principal Investigators, 98% prac-
ticed in a norural site. Most respondents had enrolled patients in phase I (82%) and phase II/III trials (99%). Across all phases and trial compo-
nents, there was a higher frequency of researcher comfort compared to experience. Regarding remote care in treatment trials, 75% reported 
using TM, RPM, or both. Among these individuals, 62% had never provided remote care to trial patients before the pandemic.
Conclusion:  COVID-19 spurred the rise of TM/RPM in cancer treatment trials, and some TM/RPM use continues in this context. Among 
oncology researchers, higher levels of comfort compared with real-world experience with TM/RPM reveal opportunities for expanding TM/RPM 
policies and guidelines in oncology research.
Key words: telemedicine; remote patient monitoring; trials; COVID-19.

Implications for Practice
In this study, we surveyed oncology researchers to assess the frequency of researcher experience and comfort with telemedicine (TM) 
and remote patient monitoring (RPM) across trial components in phase I and phases II and III clinical trials. Our results show that 
more researchers reported comfort compared to experience across all phases and trial components. Furthermore, the gaps between 
comfort and experience highlight specific areas for expanding TM/RPM use in clinical research. This work supports a targeted approach 
for incorporating TM/RPM into clinical trials based on researcher comfort level, which has the potential to improve the patient clinical trial 
experience and expand patient access to novel medications and interventions.

Background
Since the onset of the Coronavirus Disease 2019 (COVID-
19) global pandemic, oncology practices across the US have 

integrated telemedicine (TM) and remote patient monitoring 
(RPM) into routine care and clinical trials. Providers and 
researchers have written about opportunities and challenges 
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associated with TM in cancer care,1-6 and professional soci-
eties including the American Society of Clinical Oncology 
(ASCO) and the European Society for Medical Oncology 
(ESMO) have offered recommendations for incorporating 
telemedicine into routine oncology practice and clinical tri-
als. Both research and expert opinion have identified the need 
for additional research on the use of TM/RPM in clinical 
research to inform and improve current practices.7 In addi-
tion, health regulatory authorities including the U.S. Food 
and Drug Administration (FDA) and the European Medicines 
Agency have issued guidance on the use of measures such as 
TM/RPM to facilitate continued conduct and access to clin-
ical trials.8,9

Studies have shown that incorporating TM/RPM into 
oncology clinical trials is feasible and provides a satisfactory 
option for patients to communicate with members of their 
healthcare team, including clinical investigators.10-13 Adams et 
al showed that TM/RPM has the potential to expand clinical 
trial access to patients who live far from clinical trial sites.14 
Although barriers to universal technology access remain 
a concern, a number of studies have demonstrated that the 
majority of underserved patients living in urban areas of 
the US have access to mobile phones and internet and are 
interested in using telemedicine for routine cancer care and 
clinical trials.15-18 Studies have also shown that internet and 
electronic communication are feasible and acceptable among 
oncology patients in rural and underserved regions in the US 
and improve access to healthcare despite barriers to providing 
these populations with remote clinical trial care.19,20 In gen-
eral, TM/RPM has the potential to meet the needs of research 
participants and expand patient access to cancer clinical trials.

Less is known about the perspective of clinical investiga-
tors on the use of TM/RPM in cancer clinical trials. Previous 
research has primarily focused on provider satisfaction with 
TM/RPM, or the extent to which providers are content with 
the quality of care they are able to provide patients when 
using TM/RPM.21-26 Although satisfaction is important, the 
prevalence of clinical researcher experience (direct participa-
tion) and comfort (sense of ease and confidence) using TM/
RPM in treatment trials remains unknown, as does clinical 
researcher perceptions about the benefits and detriments of 
TM/RPM in treatment trials. In this study, we surveyed oncol-
ogy researchers to assess the frequencies of researcher experi-
ence and comfort with TM/RPM across discrete components 
of the treatment trial process for phase I and phase II/III tri-
als. We also collected data on clinical researcher perceptions 
regarding the advantages and disadvantages of integrating 
TM/RPM into cancer clinical trials.

Methods
Between April 10 and June 1, 2022, we distributed the survey 
instrument via REDCap email to a total of 2786 US-based 
ASCO members. Members who were engaged in a patient-
care role (determined by member type) and had indicated an 
interest or cancer specialization in “clinical research” in their 
member records were eligible. Members working in govern-
ment, industry, and pharma/biotech were excluded. The sur-
vey was classified as “exempt” research by WCG Institutional 
Review Board on March 18, 2022.

The survey was a questionnaire developed by a multidis-
ciplinary study team following literature review. The study 
team included representatives from academic and community 

oncology practices (including clinical investigators and 
research staff), a patient advocate group, the FDA, and 
the U.S. Department of Veterans’ Affairs. Survey domains 
included practice and trial characteristics; self-reported expe-
rience employing various TM/RPM methods across treatment 
trial phases; comfort with employing various TM/RPM meth-
ods across treatment trial phases (regardless of experience); 
perceptions of advantages, disadvantages, and limiting fac-
tors associated with the use of TM/RPM; and respondent 
demographics (age, gender, race/ethnicity, clinical role, and 
trial experience) (Supplementary Material). Rural and urban 
characterization of respondent practice setting was estimated 
using 2010 Rural-Urban Commuting Area Code zip code 
data provided by the U.S. Department of Agriculture.27,28 TM/
RPM was defined as clinical trial-related healthcare (TM) and 
monitoring for patients (RPM) geographically separated from 
the site administering the clinical trial.

The survey consisted of 21 question stems with accompany-
ing “Yes/No,” multiple choice, Likert-based, and rank choice 
responses. Respondent “experience” and “comfort” with TM/
RPM activities was recorded as binary Yes/No responses. The 
survey took approximately 10 minutes to complete and did 
not solicit any identifiable information from participants, 
except for an optional question that asked respondents to 
provide their primary email address if they were willing to 
be contacted by ASCO staff to provide further input on the 
topic. Prior to circulating, the survey was pilot tested by 4 
ASCO staff with cancer research experience. Feedback from 
the pilot phase was incorporated into the final version of the 
survey.

One thousand four hundred and seventy-seven eligible 
ASCO members received the survey instrument via REDCap 
email link between April 10 and May 9, 2022. Members 
received up to 2 reminders to complete the survey. A sec-
ond, nonintersecting sample of 1309 eligible ASCO members 
received the survey instrument via Adobe Campaign email 
link between May 24 and June 1, 2022 and received one 
reminder to complete the survey. The survey was closed on 
June 8, 2022.

Descriptive statistics were used to summarize responses, 
including tabulations with proportions for categorical vari-
ables, and means, medians, and SDs for continuous variables. 
P-values were calculated using Chi-square tests. Statistical 
analyses were performed using R version 4.1.2.

Results
A total of 141 surveys were analyzed (5.1% response rate). 
Among respondents, 53% identified as female, 39% were 
under 45 years of age, and 25% were over 60 years of age. 
Seventy percent identified as White, 90% had been site or 
study Principal Investigators, and 98% practiced in a nonru-
ral setting. Most respondents conducted phase I (82%) and 
phase II/III (99%) trials, enrolling patients on industry- 
sponsored trials (97%), NCI-sponsored trials (84%), and 
investigator-initiated trials (83%). Fifty-eight (41%) of 
respondents had ≥20 years of trial experience (Table 1). Given 
the small sample size, subgroups were too small to allow for 
statistical comparisons in most cases.

Impact of COVID-19 on Uptake of TM/RPM
Most respondents (75%, n = 105) reported experience using 
TM, RPM, or both in cancer treatment trials. Among these 
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individuals, 59% (n = 62) had never provided remote care 
to trial patients before the COVID-19 pandemic. Fifty-one 
percent (n = 54) of those with TM/RPM experience reported 
using it “often” or “usually” (greater than 25% of interac-
tions) at the peak of the pandemic, but only 12% (n = 13) 
of them were currently using TM/RPM with that frequency. 
Fourteen respondents decreased from intensive use (>25% of 
interactions) at the peak of the pandemic to rare or no use 
(<10%) at the time of the survey. At the time of the survey, 
respondents with any prior TM/RPM experience were most 
likely to use TM/RPM “rarely” (less than 10% of interactions) 
as part of trial care (44%, n = 46). There was not a significant 
association between years of clinical trials experience and 
experience with TM/RPM: 52% of respondents with 10-19 
years of clinical trials experience (n = 27) reported experience 
with TM/RPM compared with 40% of respondents with ≥20 
years of clinical trials experience (n = 23) (β = .825, P = .308).

Areas of High/Low Comfort and Experience With 
TM/RPM
Researcher comfort with incorporating TM/RMP was more 
prevalent within the context of prescreening for eligibility 
(phase I: 73%; phase II/III: 91%), pre-enrollment recruit-
ment, education, and counseling (phase I: 78%; phase II/III: 
94%), and patient-reported outcomes as a study endpoint 
(phase I: 73%; phase II/III: 89%). Respondents were least 
comfortable incorporating TM/RPM with IV administra-
tion of investigational treatment in patients’ homes (phase I: 
11%; phase II/III: 24%) and performance of study-required 
biopsies (phase I: 16%; phase II/III: 26%). The highest prev-
alence of researcher experience was with the following trial 
components: prescreening for eligibility (phase I: 41%; phase 
II/III: 57%), pre-enrollment recruitment, education, and 
counseling (phase I: 45%; phase II/III: 61%), and symptom 
monitoring for adverse events (phase I: 41%; phase II/III: 
52%). Researchers had the least experience with collecting 
patient-reported outcomes (PROs) data in real time (phase I: 
12%; phase II/III: 21%), performing study-required biopsies 
(phase I: 6%; phase II/III: 9%), and with IV administration 
of investigational treatment at patients’ homes (phase I: 2%; 
phase II/III: 6%).

Gaps Between Frequency of Comfort and 
Experience With TM/RPM
The frequency of comfort with a TM/RPM trial component 
exceeded the frequency of experience using that TM/RPM 
component across all 13 trial components assessed regardless 
of phase (Fig. 1). For phases I and II/III trials, we observed 
the biggest gaps between comfort and experience within the 
following 3 trial components: PROs in real time (comfort 
outweighed experience in in phase I [70% vs. 12%] and in 
phase II/III [86% vs. 21%]), PROs as a study endpoint (com-
fort outweighed in phase I [73% vs. 18%] and in phase II/III 
[89% vs. 26%]), and routine lab testing (comfort outweighed 
experience in phase I [70% vs. 25%] and in phase II/III [88% 
vs. 41%]).

Advantages, Disadvantages, and Barriers to TM/
RPM
A majority of respondents (88%, n = 124) identified patient 
access to trials as one of their top 3 advantages to TM/RPM, 
with 63% (n = 89) choosing it at the foremost advantage (Fig. 
2A). The next most cited advantages were reducing patient 

Table 1. Participant characteristics (N = 141).

n %

Clinical role

 Clinical investigator 122 86.5

 Research director, administrator, or manager 15 10.6

 Research staff 2 1.4

 Other clinical role 2 1.4

Practice type

 Hospital or health system owned 125 88.7

 Physician owned 16 11.3

Academic site (ie, has a fellowship program)

 Yes 111 78.7

 No 30 21.3

Experience as a PI (investigators only)

 Study or site PI 110 90.2

 Sub-investigator only 10 8.2

 None 2 1.6

Trial participation, sponsors

 Industry-sponsored trials 137 97.2

 NCI-sponsored trials (ETCTN or NCTN) 119 84.4

 Investigator-initiated trials 117 83

Trial participation, phases

 Phase I trials 116 82.3

 Phase II/III trials 140 99.3

Years of clinical trial experience

 <10 years 31 22.1

 10-19 years 52 37.1

 20 or more years 57 40.7

Age

 Under 45 54 38.6

 45-59 51 36.4

 60 or older 35 25

Gender

 Female 74 52.5

 Male 65 46.1

 Nonbinary 0 0

 Self-identify 0 0

 Prefer not to answer 2 1.4

Race/ethnicity (select all that apply)

 Black or African American 1 0.7

 American Indian or Alaska Native 0 0

 Native Hawaiian or other Pacific Islander 0 0

 Asian 27 19.1

 White 98 69.5

 Latinx 6 4.3

 Other 3 2.1

 Prefer not to answer 7 5

Percentage of clinical trial patients that belong to a minority 
or underserved group

 None (0%-5%) 10 7.1

 Few (6%-25%) 97 68.8

 Some (26%-50%) 31 22

 Most (>50%) 3 2.1

Abbreviations: PI: Principal Investigator.
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and caregiver burden related to trial participation (eg, cost, 
time, emotional; 74%, n = 105) and reducing patient and 
caregiver burden related to prescreening for trial eligibility, 
recruitment, and consent (68%; n = 94). The most com-
monly reported disadvantages were limited ability to moni-
tor patients (70%, n = 99), disparities in patient technology 
access (69%, n = 97), and logistical inconveniences of obtain-
ing lab and imaging results (53%, n = 75; Fig. 2B).

The 101 respondents with any experience in TM were 
asked about the top 3 barriers they encountered. A majority 

of those respondents cited sponsors not designing trials that 
permit use of TM (n = 71, 70%), cross-state licensure chal-
lenges (n = 65, 64%), or patient access to high-quality tech-
nology and broadband internet (n = 58, 57%) as top factors 
limiting TM use (Supplementary Fig. S3).

Discussion
Most survey respondents have used TM and/or RPM in can-
cer treatment trials, and the frequency of researcher comfort 

Figure 1A. Oncologists’ Experience and Comfort with TRPM in Phase 1 Trial Ac�vi�es (n=116)
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Figure 1B. Oncologists’ Experience and Comfort with TRPM in Phase 2/3 Trial Ac�vi�es (n=140)
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Figure 1. Researcher experience and comfort with TM/RPM in phase I and phase II/III trials. (A) represents the frequencies of clinical researcher 
experience (light blue) and comfort (dark blue) with TM/RPM in phase I clinical trials. (B) represents the frequencies of clinical researcher experience 
(light green) and comfort (dark green) with TM/RPM in phase II/III clinical trials.
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is higher than that of experience with TM/RPM in each of 
the 13 trial components our survey examined. In particular, 
the 3 most prevalent areas of comfort across trial phases 
were (1) prescreening for eligibility, (2) patient education and 
counseling, and (3) PROs as a study endpoint. The 3 biggest 
gaps between comfort and experience were (1) PRO collec-
tion in real time, (2) PRO collection as a study endpoint, and 
(3) routine lab testing. High prevalence of researcher com-
fort and broad gaps between the frequencies of comfort and 

experience highlight potential areas for expanding the use of 
TM/RPM in oncology research.

Our findings reinforce existing work in this area and prom-
inent cancer association guidelines in favor of continuing 
TM/RPM in clinical trials to increase access and diversity in  
enrollment.21-26,29-32 Our analysis is distinct from prior liter-
ature, however, in looking at comfort and experience across 
discrete components of clinical trial care in phase I and 
phase II/III trials. We found a majority of researchers felt 

Figure 2. Top advantages and disadvantages of utilizing TM/RPM in clinical trials. (A) Respondents’ top 3 advantages of utilizing TM/RPM in clinical 
trials, ranked (n = 141). (B) Respondents’ top 3 disadvantages of utilizing TM/RPM in clinical trials, ranked (n = 141). (A) shows the percent frequencies 
that respondents chose advantages of using TM/RPM in clinical trials when listing their top 3 advantages. (B) shows the percent frequencies that 
respondents chose disadvantages of using TM/RPM in clinical trials when listing their top 3 disadvantages.
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comfortable using TM/RPM across a wide range of trial com-
ponents and that there is a considerable gap between comfort 
and experience across trial components. These findings can be 
used to identify opportunities for training and standardiza-
tion aimed at expanding the use of TM/RPM in future cancer 
clinical trials.

In addition to assessing investigator comfort and experi-
ence, our study looked at perceived advantages and disad-
vantages of using TM/RPM in cancer treatment trials. The 
3 most commonly selected advantages were all related to 
patient access and experience: (1) improves patient access to 
clinical trials; (2) reduces patient and caregiver burden related 
to prescreening for trial eligibility, recruitment, and consent; 
and (3) reduces patient and caregiver burden related to trial 
participation. These findings reveal an awareness that par-
ticipation in cancer treatment trials is often associated with 
logistical, financial, and emotional burdens for patients and 
their caregivers. Ultimately, these burdens may reduce patient 
interest and ability to participate in trials.33 The top 3 advan-
tages selected by survey respondents highlight that oncology 
researchers believe TM/RPM has the potential to increase 
access to trials and to decrease some of the patient and 
caregiver burdens that accompany trial participation. These 
potential advantages to TM/RPM merit further exploration 
in future research.

In our study, the top 3 ranked disadvantages of using TM/
RPM in clinical trials include: (1) limited ability to mon-
itor patients, (2) disparities in patient technology access, 
and (3) reliability of technology for telemedicine visits at 
research sites. Each of these potential disadvantages require 
distinct attention. The limited ability to monitor patients 
remotely may raise safety concerns in certain trial settings. 
This reinforces the concept of a hybrid model that allows for 
TM/RPM and in-person care. For example, lower levels of 
researcher comfort with study-required labs/biopsies, and the 
administration of investigational therapies implies that these 
components may be best completed in-person. Notably, for 
these trial components, the smaller gaps between comfort 
and experience suggest that researchers may view specific 
trial elements as less amenable to TM/RPM independent of 
trial phase. Regarding TM/RPM access, disparities in patient 
technology literacy and access are limitations to address in 
future studies. Finally, the inconsistent reliability of TM/RPM 
at sites raises the importance of supporting infrastructure and 
developing explicit standards about the use of TM/RPM as 
part of treatment trials, like other aspects of clinical research.

In addition to advantages and disadvantages, our survey 
asked each researcher to define the top factor limiting the 
use of telemedicine in clinical trials, and our results highlight 
2 primary limiting factors: (1) trial designs that do not per-
mit telemedicine use and (2) cross-state licensure challenges. 
Addressing these barriers will require advocacy as well as 
guidelines and regulations to support its use. With regard 
to regulatory policy, critical uncertainties persist around the 
future of telemedicine reimbursement, licensure, and liabil-
ity concerns in the US after the end of the COVID-19 Public 
Health Emergency (PHE).34-36 In May 2021, ASCO published 
a position statement recommending that the Centers for 
Medicare and Medicaid Services maintain support for TM/
RPM in cancer care beyond the ongoing PHE, promoting 
cross-state licensure agreements, and encouraging medical 
liability providers to include telemedicine in their policies.37 
In addition, Congress recently passed legislation (H.R. 

2617) that would extend Medicare telemedicine coverage 
until 2024, although this bill does not address coverage by 
Medicaid or private insurance. Currently, there are no cen-
tralized regulations or policies regarding the use of TM/RPM 
in clinical trials.

Our findings further support current literature suggesting 
that TM/RPM in routine cancer care and clinical research 
holds potential value to increase access to clinical trials and 
expand cancer research opportunities. Our results showed a 
significant decline in the use of TM/RPM, since the onset of 
the pandemic, and although the barriers mentioned above are 
likely contributors, the reasons for this change are not entirely 
clear. In spite of this finding, existing literature demonstrates 
that oncology researchers favor the continuation of TM/RPM 
use in trials beyond the pandemic.21,23,26 In 2020, ASCO con-
ducted a survey of U.S. research staff examining the conduct 
of oncology clinical trials early in the pandemic with a focus 
on TM/RPM.26 Asked to identify future opportunities for trial 
conduct, the majority of respondents (n = 32) chose telehealth 
visits for trial participants (90.3%) and remote patient review 
of symptoms (77.4%). In 2022, the International Association 
for the Study of Lung Cancer (IASLC) reported results from 
a survey focused on international lung cancer clinical trials.23 
When asked about the future, respondents most frequently 
expressed interest in continuing telehealth visits (52%), 
remote monitoring (49%), electronic signature (47%), and 
remote patient-reported symptom collection (35%) as part of 
clinical trials.

In addition to surveys, the oncology researcher perspec-
tive on the use of TM/RPM in clinical trials is captured by 
consensus guidelines and expert opinion published during 
the pandemic. Guidelines from ASCO, ESMO, and other 
cancer-focused organizations have identified common prior-
ities for integrating TM/RPM into clinical trial care beyond 
the pandemic to make participation less burdensome and 
potentially expand trial access to a broader population. In 
general, expert recommendations support a hybrid model 
of care, with remote and in person components tailored to 
the requirements and goals of each treatment trial. More 
specifically, these guidelines highlight trial components 
potentially more amenable to TM/RPM such as the consent 
process, lab testing and imaging, shipping of oral drugs, and 
patient-reported outcomes.22,25,30,31 The 2020 ASCO Road to 
Recovery Report describes remote clinical trial care options 
as “patient-centric” with the potential to reduce financial tox-
icity and increase convenience for trial participants.31 In par-
ticular, this report recommends continuing remote or virtual 
consent with e-signatures, administration of study-related 
treatment at local facilities, conduct of patient assessments, 
laboratory testing and imaging by local centers, and limiting 
collection of research-only biospecimens beyond the COVID-
19 PHE. These organization-based recommendations reflect 
institutional and researcher interest in incorporating TM/
RPM into cancer treatment trials and provided a springboard 
for our more specific inquiries. Given that clinical research-
ers appear interested in using TM/RPM in clinical trials and 
expert consensus supports the integration of telemedicine into 
cancer clinical trials, more research is needed to understand 
the reason for decline in TM/RPM use since the onset of the 
pandemic.

This study has several limitations. First, the response 
rate to the survey was low, and the demographics of the 
respondents suggest that they are not representative of all 
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qualifying ASCO members. In addition, the sample size 
was too small to conduct subset analyses, which would be 
valuable in future studies. Second, those who responded 
may have had more interest or experience using tele-
health in the clinical trial space, potentially introducing 
bias, although experienced researchers may have the most 
informed insight on this topic. Finally, the survey asks 
about researcher comfort and experience but does not 
explicitly address interest and willingness to participate in 
TM/RPM as part of clinical trial care.

Conclusion
The COVID-19 pandemic spurred the rise of TM/RPM in 
cancer treatment trials, and TM/RPM use continues in this 
context, although to a lesser degree than at the height of the 
pandemic. Prior research shows that clinical investigators 
favor continuing this approach in specific elements of clini-
cal trial care. Our work confirms that clinical researchers feel 
comfortable using TM/RPM in multiple clinical trial compo-
nents across phase I and II/III trials. Furthermore, our findings 
identify a gap between frequencies of researcher comfort and 
experience, which highlights specific areas for training and 
expanding the use of TM/RPM in oncology research. To this 
end, future work should evaluate patient technology access in 
this context to understand how using TM/RPM may impact 
disparities in clinical trials. Studying the use of TM/RPM in 
cancer clinical trials has the potential not only to revolution-
ize the way we conduct research but also to expand patient 
access to novel medications and interventions that patients 
may not otherwise be able to obtain.
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