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Abstract

The COVID-19 pandemic has necessitated a rapid shift to web-based or blended design models for both ongoing and future
clinical research activities. Research conducted virtually not only hasthe potential to increase the patient-centeredness of clinical
research but may also further widen existing disparities in research participation among underrepresented individuals. In this
viewpoint, we discuss practical strategies for quantitative and qualitative remote research data collection based on previous
literature and our own ongoing clinical research to overcome challenges presented by the shift to remote data collection. We aim
to contribute to and catalyze the dissemination of best practices related to remote data collection methodol ogies to address the

opportunities presented by this shift and develop strategies for inclusive research.

(JMIR Form Res 2022;6(4):e30055) doi: 10.2196/30055
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Introduction

Background

The COVID-19 pandemic is transforming the landscape of
clinical research. The pandemic has necessitated the unexpected
adaptation of ongoing clinical research activitiesto web-based
or blended design (ie, part web-based, part in-person) models
[1] and has rapidly accelerated a shift within clinical research
toward web-based study designs. Despite the high levels of
patient and health care provider satisfaction with telemedicine
and virtually conducted clinical research [2,3], many challenges
exist to the web-based conduct of rigorous, efficient, and
patient-centered clinical research, particularly related to the
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engagement of diverse and marginalized populations [4]. The
aim of this paper is to discuss practical strategies to guide
researchers in the remote collection of quantitative and
qualitative data, derived from both previous literature and our
own ongoing clinical research.

Many hedlth care providers and clinical researchers have
marveled at the way the COVID-19 pandemic catalyzed the
widespread adoption and expansion of telemedicine, seemingly
overnight [5,6]. Despite the sluggish adoption of telemedicine
observed in academic medical centers over the past several
decades[7,8], the pandemic has spurred rapid changesin public
and organizational policy regulating telemedicinein the United
States, facilitating a tipping point toward the web-based
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provision of both health care and conduct of clinical research
[1,2,5,6]. Enabled by fast-tracked institutional review board
policies and amendments[1], researchers have adapted clinical
research study procedures in innovative ways. engaging in
web-based outreach for study recruitment, collecting electronic
informed consent, conducting study visits, delivering
interventions over the phone or live video, and using remote
methods to collect data[1]. Severa studies have reported high
satisfaction of both providers and patients with the use of
telemedicine during COVID-19 and a willingness to continue
using telemedicine after the pandemic, including for clinical
research [2,3].

This shift toward virtually conducted clinical research creates
many opportunities to increase the accessibility of clinical
research. Virtually conducted research reduces many burdens
on patients associated with research participation, including
time and monetary costsinvolved intravel to research facilities.
This enables researchers to include patients who lack accessto
transportation or the ability to travel independently. Furthermore,
web-based patient outreach allows researchers to recruit
geographically diverse participants, enabling researchers to
target populations through disease-specific registries,
internet-based patient communities, and advocacy groups
without geographical constraints[9]. By centering patientsrather
than investigative sites in the study design and operation,
virtually conducted research has the potential to increase the
patient-centeredness of clinical research [9].

At the same time, the transition to virtually conducted clinical
research also presents many challenges to patient engagement
and data collection. Losing supervision of the physical setting
of research activities challenges researchers’ ability to ensure
patients adherenceto study protocols, engagement and interest
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in research activities, and privacy protections. Researchers are
faced with complex decisions regarding the appropriateness of
data collection methodologies or specific measures and
assessments for web-based delivery [10]. Furthermore, there
are barriers associated with the technology used for remote data
collection (eg, telephones, electronic databases, live
videoconferencing software, and ecologica momentary
assessment), including a lack of technology literacy and
challenges using technology among both patients and research
staff [1,4,8,11]. Findly, some patients lack access to
smartphones, the internet, or secure and stable housing, which
may preclude their participation in web-based clinical research
unless researchers can all ocate funding to provide these devices.
Consequently, the transition to virtually conducted clinical
research may further marginalize people in low-income and
rural settings [4].

Objective

To thoughtfully respond to the challenges associated with remote
data collection and ensure that disparities in access to clinical
research do not widen, there is a critical need for practical
strategiesfor researchers. By integrating recommendationsfrom
previous literature with examples from the ongoing clinical
research projects of this authorship team with extensive patient
and provider populations (ie, adults and adolescents with
neurofibromatosis, older adultswith chronic pain and cognitive
decline, adults with cancer and serious mental illness, adults
with young-onset dementia, and orthopedic medical providers),
we present a discussion of practical strategies for researchers
to support the rigorous, efficient, and patient-centered collection
of quantitative and qualitative data remotely. Summary tables
present a list of strategies related to the remote collection of
guantitative (Table 1) and qualitative (Table 2) data.
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Table 1. Challengesin remote quantitative data collection and associated strategies.

Tiersmaet al

Challenges

Strategy

Example approach

Study staff do not have sufficient tech-
nological experience or accessto tech-
nology.

Validating participant credentials and
ensuring data quality.

Study staff lack experience remotely
communicating with study participants.

Managing the secure electronic distri-
bution of measures to study partici-
pants.

Assisting study participantsin using
technology to complete remote study
measures.

Engaging participants who lack access
to technology or lack technological lit-
eracy to independently complete re-
mote study measures.

Adapting study protocol to determine
new ways to gather non—self-report
datathat previously required in-person
assessment.

Burden on participants of completing
remote electronic study measures.

Participantswho require or prefer assis-
tance in measure completion.

Participantswho require or prefer visu-
al aid during synchronous measure
completion.

Protecting participant privacy and
confidentiality during remote calls.

Equip study staff with technology as neces-
sary and instruct them on foundational tech-
nological skills.

Incorporate eligibility, attention, and manip-
ulation checks throughout surveys.

Train study staff on good clinical practices
and foundations of verbal and nonverbal
communication that are appropriate for web-
based setting.

Use asecure web platform to distribute mea-
sures.

Proactively identify participants’ comfort
with technology and then tailor individualized
supportive approaches.

Allow flexible and multimodal alternatives
for measurement completion, along with of-
fering relevant instructions on using these
modalities.

Conduct aliterature search to identify and
implement innovative, creative, and flexible
alternatives.

Asynchronous distribution of study measures.

Provide live assistance to participants during
measure completion (ie, synchronous comple-
tion) via phone or live video.

Use screen share functions of HIPAA®-com-
pliant videoconferencing technologies.

Proactively promote actions in coordination
with the study participant to uphold good
clinical practice and protect privacy and
confidentiality.

Ensurethat al study staff have accessto necessary technology
to carry out study responsibilities (eg, laptops with webcams,
phones, and software programs) and have been thoroughly
trained in their use.

Attention check: for quality assurance, please select strongly
disagree for this line. Manipulation check: who was in the
video you just watched?

Study staff collecting measures should be educated on best
practicesfor protecting participant privacy and confidentiality
through remote methods (ie, use of secure softwareand calling
from private locations). Study staff should be trained on verbal
and nonverbal communication appropriate for web-based set-
tings (eg, eye contact through webcams and body language
from shoulders up) and be mentored with peer or hierarchica
supervision.

Study staff can use secure electronic platforms (eg, REDCap?

and Qualtricsb) to distribute measures and use functionalities
(eg, scheduling surveys and automatic reminders) to maximize
efficiency and organization for study team.

Study staff should first engage in meeting participants where
they are by determining participants' technology comfortabil-
ity and then supply participants with training accordingly (eg,
written instructions, prerecorded videos, and live assistance).
Study staff may also coordinate with members of the partici-
pants’ household to collaboratively support them with technol-
ogy as needed.

Study participants can be mailed | etter copies of the self-report
measures or give their answer to survey questions via phone
callswith study staff. Study staff should communicate with
study participants about their preferred modality and support
with associated burden.

Study teams can use previously adapted and validated mea-
sures for remote delivery, such as amobile app to measure
distance walked in 6 minutes (ie, 6-minute walk test).

Study staff can send participants alink from a secure web
platform so that participants can complete the measurement
independently at atime and place most convenient for them.

Pay attention to participants focus, engagement, and compre-
hension during synchronous measure completion (eg, ask
participantsif they have any questions about the phrasing of
measures and offer participants the option to take pauses dur-
ing the assessment).

Using secure and institutionally approved videoconferencing
technology (eg, Zoom and WebEX), study staff can screen
sharethe survey so that patients can see, read, and potentially
better comprehend questions.

Confirm with study participantsif they are in a safe space to
openly answer questions, advising them of the sensitive nature
of questions before administering measures, and assisting
participants with strategies to maximize their privacy (eg,
scheduling calls at a participant’s preferred time and wearing
headphones).
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Challenges Strategy

Example approach

Building rapport with study participants
while communicating virtually.

Promoting completion of unfinished
surveys.
measures.

Reaching participantswho are difficult
to reach via technological means or
who are no longer responding to out-
reach.

Focus on body language, tone of voice, and
language appropriate for web-based settings.

Schedule reminders at predetermined inter-
valsfor participants who have not completed

Determine standardized study procedures
about who will contact the participant, how
many times, and through what method.

Use verbal strategies appropriate for web-based settings (eg,
establish aconversational tone, use participants’ names, speak
clearly and directly into microphone, and providetechnological
support so that participants feel comfortable) and nonverbal
strategies appropriate for web-based settings (eg, smile at
participants, make direct eye contact with webcam, and sit
upright).

Participants who do not compl ete the survey in a scheduled
time can be prompted to do so via automated electronic re-
minderswithin the distribution platform or individual outreach
(eg, caling, texting, reminding in person). Study staff should
flexibly use different outreach methods and communicate in
advance to the participant how often they will send reminders
through each method.

Decide on a number of timesto call a participant before

transferring the matter via an established chain of command.
Use creative approaches such as considering the individual’s
circumstances and best ways and times to reach them, involv-
ing family members, and involving incentives as appropriate.

3REDCap: Research Electronic Data Capture (Vanderbilt University).
bQualtrics Survey Distribution (Qualtrics XM Platform).
CHIPAA: Health Insurance Portability and Accountability Act.

Table 2. Challengesin remote qualitative data collection and associated strategies.

Challenges Strategies

Example approach

Inclusive outreach to participants.  Multimodal outreach strategies.

Coordinating a meeting time for
web-based interviews or focus
groups.

Securely conducting web-based
interviews or focus groups.

pants' schedule preferences.

ing platforms.

Encouraging active participation
in web-based interviews or focus
groups.

to optimize participation.

Solving technological issueswith
participants.

Review technological features and any

address emerging issues as needed.

Conducting interviews or focus

groupsin atimely fashion. to a predetermined schedule.

Provideflexible hoursand focus on partici-

Select HIPAA®-compliant videoconferenc-

Proactively plan the focus group structure

problemsat the start of the session and then

Coordinate the team approach to adhering

Send physical letters with focus group information and offer both
telephone only and videoconferencing modalities.

Study staff can offer multiple times for web-based focus groups to
assess times that would maximize attendance.

Platforms that are HIPAA-compliant have security features such as
password-protected meetings and waiting roomsthat study staff can
use to protect participants' privacy and confidentiality.

Consider thetarget size of the focus group to promote participation.
Study staff can also give anintroduction at the start of focus sessions
to set atone of welcome and inclusivity (eg, build rapport and give
overview of study topics) and be intentional about the use of verbal
and nonverbal communi cation throughout the focus group to encour-
age participation.

Expend a portion of the focus group, ensuring that all technological
components are functioning (eg, microphones and videos turned on
as appropriate) and review features of the platform. Have a study

staff member on call to assist with technological problems as needed.

Determine allotted time for aspects of the focus group’s discussion
in advance and divide labor among the study staff during focus
groups to maximize efficiency.

3HIPAA: Health Insurance Portability and Accountability Act.

Strategies for Remote Data Collection

Optimizing Quantitative M easuresfor Effective
Remote Distribution and Delivery

Asynchronous distribution and measure completion (eg,
electronic distribution of surveys) maximize efficiency for the
study team and flexibility for study participants but necessitates
additional consideration for participants with varying levels of

https://formative.jmir.org/2022/4/€30055

RenderX

familiarity with and accessto technol ogy. Secure web platforms
(eg, REDCap [Research Electronic Data Capture], Vanderbilt
University and Qualtrics, Qualtrics XM Platform) are ideal for
asynchronous distribution because they have functionalities that
promote study team efficiency and organization (eg, scheduling
survey distribution in advance and automatic reminders to
participants to complete surveys) while enabling participants
to complete measures independently and at a time most
convenient for them [9]. Although these platforms are widely
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compliant with Health Insurance Portability and Accountability
Act (HIPAA) and regulatory requirements, study teams should
ensure that platforms are compliant with institution-specific
clinical research regulatory reguirements before use (and
consider potential differences between clinical research and
clinical care requirements).

Many of these platforms also offer participant screening,
consenting functionality, and mobile device compatibility, which
maximize the utility for study teams [9]. Study teams relying
on web-based platforms and asynchronous measure completion
should also consider the adoption of flexible alternative options
for measure completion to maximize completion rates and the
engagement of participants. For example, study teams might
offer participants the option to complete measures on paper
through physically mailed surveys or over the phone with a
member of the study staff, depending on participant technology
access and preference. Similarly, in addition to electronic
reminders integrated within the distribution platform, study
teams will likely need to use other methods to contact
participants and remind them to complete measures (eg, calling,
texting, and reminding in person). To decrease the burden on
participants and increase adherence to study procedures,
participants should beinformed of how many of thesereminders
to expect.

Validating participant credential sin studies where research staff
have no personal interaction with participants (ie, web-based
survey studies) is another challenge with web-based research.
Data quality checks, such as dligibility, attention, and
manipulation checks (see Table 1 for examples) can be
introduced to protect from duplicate responses or participants
falsifying information. Enabling IP address tracking is another
feature of some survey platforms (eg, Qualtrics). As with all
data collection, it is imperative that participants are aware of
how their information is being collected and researchers have
been granted previous institutional review board approval.

We use REDCap and rely on predominantly asynchronous
measure completion to collect quantitative data in an ongoing
randomized controlled trial of a mind-body intervention to
promote quality of lifein adultswith agenetic condition called
neurofibromatosis [12]. Participants receive links via email to
complete surveys at al time points (ie, baseline, posttest, and
6- and 12-month follow-ups), and we set automatic email
reminders to go out at defined intervals every 3 days until
participants complete surveys. The frequency of reminders
should be determined by the study team to balance the burden
on study staff and participants with the desire to have high
survey completion rates. We find that participants enjoy the
flexibility of completing measures at their convenience from
the comfort of their homes and using personal devices.

For quantitative measures other than self-report surveys, study
teams may need to use innovative methods to adapt data
collection methods for remote delivery. Although not all
measures can be adapted for remote delivery (eg, imaging data
collection), many can through a combination of creative and
flexible strategies, including using mobile device data collection,
mailing materials and devices to participants, and conducting
assessments over live videoconferencing. Even the collection
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of biomarker data, common in quantitative research clinical
trials, can sometimes be adapted for remote conduct through
mailing of devices and use of smartphone technology, such as
mailing saliva or nicotine strips for the verification of tobacco
abstinence or the provision of personal devices to measure
expired carbon monoxide that are compatible with smartphones
[1]. In adapting measures for remote delivery, it is essential to
examine previous literature to assess the availability of remote
alternatives and evidence to support the validity of remote
aternatives or adaptations [10]. Study teams attention to
usability and patient burden is essential [10]. It may aso be
important to account for the modality of data collection during
dataanalysis (eg, evaluating whether the mode of datacollection
isaconfounder in multimodal studies).

In our randomized controlled trial with patients with chronic
pain and cognitive decline, we conducted a literature search to
identify remote methods for ng cognitive functioning as
well as performance-based physical function. The Montreal
Cognitive Assessment [13], a measure we previously used in
our in-person study [14], has been adapted and validated for
remote administration over live videoconferencing [15,16].
Accordingly, we devel oped a standardized protocol for applying
the Montreal Cognitive Assessment audiovisual procedures,
including mailing participants a paper with items that required
drawing and instructing them to display the paper to the camera
for usto screenshot over videoconferencing [17]. Our literature
review also identified a validated, free-of-charge mobile app
that uses GPS coordinates to measure the distance walked in 6
minutesto replace the 6-minute walk test (6MWT) [18] that we
had previously conducted in our in-person study [14]. Before
using the app with participants, we piloted the app and
developed a standardized protocol to assist participants in
downloading the app, using the app, and reporting the results

[17].

In the process of adapting quantitative measures for remote
completion, the safety of the participants must be considered.
For example, in our randomized controlled trial with adultswith
neurofibromatosis, we used the Patient Health Questionnaire-9,
which contains an item assessing suicidal ideation, to measure
depression. We developed a standardized protocol to respond
to cases in which participants endorse suicidality, including
collecting the name and number of an emergency contact for
each study participant during enrollment, having the study
clinician and principal investigator receive immediate
notification from REDCap, and having the study clinician or
principal investigator follow up over phone with the participant
within 24 hoursto complete a safety assessment [12]. Similarly,
inour randomized controlled trial with older adultswith chronic
pain and cognitive decline, we considered the safety risks
associated with asking participants to complete the 6MWT
independently (eg, falls). Participants were asked to create a
plan to complete the BMWT on afamiliar route at a designated
date and time, with support from a friend or family member
when possible [17].
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Synchronously Assisting Participantsin Remote
Completion of Quantitative M easures

Depending on the study protocol and population, the best
practice may be the synchronous completion of measures (ie,
in which a study team member administers the assessment to
the participant in rea time). The synchronous completion of
self-report measures enables study staff to directly support
participants in completing measures, including ensuring
participants’ best effort, attention, focus, and comprehension
during measure completion. Assisting  participants
synchronously in completing self-report measures also alows
study staff to ensure that dataare supplied directly from intended
participants and eliminate the possibility that participants are
being influenced by others such as spouses or parents. The
factors to consider when making this decision include
participants’ age, cognitive ability, previous experience with
technology, and preference. When assisting participants with
assessment completion remotely, multiple modalities that can
be used. First, calling participants by phone requires minimal
technology access and familiarity for participants and enables
study staff to catch participants at an opportune moment and
ensure prompt survey completion with minimal effort on the
part of the participant. Over the phone, study staff can ensure
comprehension of every item (important for data validity);
however, reading aloud every question-and-answer option can
also be tedious for both study staff and participants. Strategies
to address comprehension and focus include pausing to ask if
clarification is needed, breaking up longer questions, and asking
participants if they wish to take a break throughout the
conversation.

For some participants, the visual component was beneficial for
enhancing their comprehension of measureitems. Video calling
a participant with HIPAA-compliant, secure platforms[1] (eg,
with Zoom and WebEx) and screen sharing the measure is a
novel strategy to support participants in completing measures
remotely. This screen share method provides the opportunity
for the participant to see the questions in addition to hearing
them and can enable better comprehension as well as more
efficient measure completion (eg, study staff may not need to
read every answer choice for items when participants can read
them on-screen). Mailing participants paper copies of surveys
in advance of phone calls is another method for allowing
participants to have questions in front of them while aso
receiving live assistance in responding.

We use this novel screen share strategy in an ongoing
randomized controlled trial of a mind-body intervention to
promote quality of life in geographically diverse adolescents
aged 12 to 17 years with neurofibromatosis [19]. We decided
torely on synchronous measure completion for this population,
given the age of participants and high rates of learning
disahilities, leading to anticipated challenges with thoughtful
independent measure completion, as well as anticipated
challenges with comprehension of items. The method has been
effective in engaging participants during data collection to
ensure participant comprehension of items and thoughtfulness
when selecting answer choices. This method has also allowed
us to identify and eliminate situations in which participants
parents are inappropriately coaching participants during data
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collection. Notably, videoconferencing does require a higher
level of access and familiarity with technology; therefore,
creative problem-solving abilitieswith participants are essential .
Aswith all forms of technology used in data collection, study
teams should consider ease of use for participants and be
prepared to provide both emotional and technical support [11].

For group-based interventional studies and situationsin which
study staff want to be available to answer potential questions
related to measure completion (about either technology use or
specific items) but do not want to walk participants through
every item, a group support procedure could be used using
videoconferencing. In this strategy, amember of study staff can
email participants the links to complete surveys on their own
devices and schedule atime in which the group of participants
joins avideoconferencing call to complete the measures at the
same time. We use this strategy in our randomized controlled
trial for older adults with chronic pain and cognitive decline
[17]. Participants in a group video call are supported in
navigating to their email to open the secure link to complete
the questionnaires. Although completing their questionnaires
independently, participants turn their video on or off, and we
mute all participants and the study staff host to enhance focus
and privacy and to replicate an in-person visit [14,17]. This
method allows us to assist as needed when a participant takes
themselves off mute to ask a question, physically raises their
hand, or privately chats us. In addition, we periodically ask if
anyone needs assistance, particularly after noticing that
participants are not progressing as expected because REDCap
allows the ability to monitor progressin real time.

As with the shift to remote clinical care, the privacy and
confidentiality of patients is not as easy to ensure as it isin
person. Research staff have an obligation to ensure participant
privacy and confidentiality to adhere to the principles of good
clinical practice [20] and to ensure the acceptability of study
proceduresto participantsfor whom concerns of being overheard
are common [11]. Informing (or reminding) participants of the
sensitive nature of the questions (eg, pertaining to physical
health, mental health, and intimate rel ationships) and ensuring
that they are in a space where they feel comfortable to answer
is the best practice. Working with participants to ensure the
highest level of privacy may be necessary. Suggestionsinclude
using headphones (both participants and research staff),
inquiring about participants’ location and privacy, and allowing
participants to determine the best time for the cal [5,11].
Additional safety protocols are necessary when providing
devices to participants, as they could be exposed to data theft
or lose track of the device. We suggest enabling password
protection on devices and limiting the data stored on the actual
deviceto protect patient safety. Ultimately, although providing
devicesintroducesthe risk of needing to potentially replace the
hardware, it isareadily integrable strategy to addressthe digital
divide and increase access to research [21]. Participants should
be reminded of the privacy risks associated with remote study
participation (eg, possible breaches to the security of data
collected remotely) and informed of the measures study staff
are taking to safeguard against these risks (eg, encryption of
devices and deidentification of data).
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M otivating Participantsto Complete Quantitative
M easures Remotely

Building relationships with study participants is central to
engaging participantsin study proceduresand ensuring thorough
and thoughtful data collection. Survey fatigue and general
fatigue related to research participation pose real challengesto
data collection as well as study retention [9]. Interactions with
participants vary in length and frequency depending on study
protocols; however, each interaction should be viewed as an
opportunity to build rapport with participants. Strategiesto build
rapport include smiling (if on a video call), communicating
clearly and confidently, and providing adequate emotional and

Figure 1. Building rapport.
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technical support [5,11] (Figure 1). Researchers, clinicians, and
patients alike cite increased mental health symptoms, stress,
and added duties owing to the pandemic [22]. It isimportant to
keep these additional burdens in mind when communicating
with participants. Adjusting calls about study measures to be
more conversational (eg, making time to ask participants about
their day and how they are doing) can aid in establishing and
maintaining rapport in the study team—participant relationship.
The shared experience of COVID-19 is unifying and can be a
source of common ground to relate to participants. Engaging
in this way and expressing gratitude for participants’ time can
help build participant investment in the study.

Be — Use
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Show
empathy
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name

\
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/
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listen

E——

Study teamsface additional challengesin prompting participants
to complete measures when participants are difficult to reach
or are unresponsive. Persisting in using creative outreach
methods for caling and texting participants using
HIPAA-compliant technologies (eg, Cisco Jabber and Twilio)
[1] is essential. Study teams should consider adopting
standardized proceduresfor attempted contact with participants
to limit the burden on both participants and the study team.
Often, research coordinators or research assistants are the first
line of communication with participants and will attempt to call
participants a certain number of times. It is helpful to consider
when participants are usually home (ie, what time of theday is
best to call) and to try different times throughout the day to
achieve higher response rates. Study teams should standardize
the maximum number of outreach attempts by research
coordinators. Once that number isreached, it has proven useful
in our experience to pass the communication up the chain to a
study clinician or principal investigator. Study teams can also
use this approach to allow a clinician to assess whether
disengagement may be related to any concerns regarding the
participant’s well-being. Other strategies to bolster participant
motivation include involving family members in study
procedures, accommodating participants' preferred methods of
communication (eg, texting, email, and phone call), and
providing monetary or other forms of incentives [9,11].
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Promoting Health Equity and Overcoming Barriers
to Web-Based Engagement Among Participants With
Varying L evels of Technology Access and Familiarity

Asthe COVID-19 pandemic continues to lay bare the existing
health disparitiesin racially, ethnically, and socioeconomically
minoritized groups, concerns that the increased reliance on
digital technologiesfor clinical careand research will exacerbate
thedigital divide rather than mitigate systemic health inequities
are prevalent [23]. Indeed, digital accessis considered a social
determinant of health, with 21 million adultsin the United States
lacking access to broadband internet [24]. With the transition
to web-based research, we risk compounding this structural
disadvantage and not realizing the potential to expand research
accesstoincreasingly diverse and underrepresented popul ations
[1] without targeted measures to address digital access and
literacy [21,25,26].

Building capacity for person-centered, equitable research can
be facilitated by providing smartphones or internet plans to
participants if access to these technologies is an inclusion
requirement [1,11] aswell asusing multiple outreach modalities.
Enabling outreach through multiple modalities has led to
successful data collection during the pandemic in our ongoing
randomized controlled trial for patients with serious mental
illness and a new cancer diagnosis [27]. In this trial, we use
multiple traditional outreach methods for data collection (ie,
phone, email, and letter mail) in addition to nontraditional
methods such as partnering with family caregivers and staff in
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congregate living settings. Despite a slower study accrual
because of fewer new oncology consultations during the
pandemic, we maintained consent and survey completion rates
for a marginalized population with flexible, multimodal,
patient-centered outreach [28].

Providing adequate technology support is also of utmost
importance. Study teams must provide training to participants
for al formsof technology used, through manual documentation,
prerecorded videos, or live assistance (eg, over the phone) [11].
Proactive outreach to individual s for technology coaching can
promote efficiency and decrease participant frustration.
Test-driving technologies and creating a short list of common
technology challenges encountered by participants can help
study teams troubleshoot and identify unnecessarily confusing
aspects of instructions or proceduresthat can be changed. Study
teams can also consider engaging family members in study
procedures, which has been shown to aid in the adoption of
technology for older populations with cognitive impairment
[11]. We commonly use the approach of meeting participants
where they are by first assessing participants comfort with
technology during a study enrollment phone call. This allows
us to provide extra support where necessary, such as detailed
instructions on software installation, test calls with study staff,
and encouragement. We also prioritize conducting qualitative
exit interviewsto obtain feedback on study proceduresto refine
study protocols and participant instruction materials [14].
Technical support activities may increase the total time spent
both preparing for and conducting a session with a participant.
However, the time invested in participants proactively will
contribute to improved data quality by ensuring patient
understanding of the technology and study measures.
Furthermore, digital solutions tailored for specific populations
can ad in realizing the potential for web-based research to
increase accessibility to underrepresented individuals.

Practical and L ogistical Considerationsto Conducting
Quialitative I nterviews and Focus Groups Remotely

Focus groups, or interviews, are conducted synchronously;
therefore, time (and time zone) coordination is required. For
individual interviews, offering flexible hours that prioritize
participants preferencesmay assist in study enrollment because
participants will be able to schedule and mark their calendars
for astudy visit inreal time. To coordinate afocus group, study
staff can ask participants about their avail ability within multiple
potential time blocksto choose atime to maximize attendance.
Once a specified time frame has the minimum target focus group
size, study staff may call unavailable participants to assess
whether there has been a change in schedule or continue
recruiting to reach the maximum focus group limit, ranging
anywhere from 4 to 12 participants [29], with smaller groups
often preferred for web-based conduct. In general, participants
should be made aware before the interview or group what the
policies will be (ie, how long the group will run, expectations
for video on or off, and audio-recording plan).

HIPAA-compliant videoconferencing software (eg, Zoom and
WebEX) is necessary for the conduct of remote qualitative
interviews or focus groups (as opposed to phone calls) to
facilitate rapport building between study staff and participants
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to ensure that participants feel at ease. Many types of
videoconferencing software contain features, such as waiting
rooms and passcodes, that maximize participants’ security and
confidentiality. Still, participants should be informed of the
privacy risks associated with participation in remote focus
groups (eg, the unsanctioned audiotaping or videotaping of
groups) and the rules for participation (eg, use of headphones
and being against recording of groups) should be clearly
articulated at the start of every group. Features such as breakout
rooms can aso be innovatively used to conduct multiple
interviews at one time, such as in the case of exit interviews
after focus groups. Microphone and video camera positioning
should be considered for both the interviewer and the
interviewee, and 5 to 10 minutes should be allotted to ensure
the proper placement and functioning of microphonesand video
cameras to enhance the quality of data. Automated live
captioning of the interview conversation (closed captions) may
also benefit participants who have difficulty hearing.

Having study staff on call during interviews and focus groups
is essential to provide technological support to participants in
case of issues. Study staff can provide individual support to
participants and troubleshoot issues related to remote
participation, including poor connectivity with the internet,
audio or cameraissues, the use of videoconferencing software,
and environmental disruptions [11]. In the case of challenges
that cannot be solved within areasonable amount of time, study
staff should have backup strategies in place to conduct
interviews over the phone, allow participants to join focus
groups by phone, or reschedule meetings flexibly. These
procedures were used in qualitative interviews with patients
with young-onset dementiaand their caregivers[30], aswell as
in focus groups with orthopedic medical providers to enable
the recruitment of geographically diverse participants.

We used these strategies at the beginning of the pandemic to
transition from an in-person focus group study investigating
barriersto smoking cessation clinical trialsfor Hispanic, Latino,
or Latinaindividual sto remote procedures. Before the pandemic,
we recruited Hispanic, Latino, or Latina individuals for focus
groups conducted in both English and Spanish. After
transitioning to remote research, we ran the web-based focus
groups with smaller numbers than intended in person (3-4
peopl€) to ease the burden on the study team while we navigated
the new technology and ensured that each participant was able
to receive one-on-one assistance. We faced challenges with
technology, including finding solutionsfor individualswho did
not have email or webcam access, anoted disparity among ol der
Hispanic individuals [31]. To increase access, we mailed
information to all participants (eg, study information sheet and
materials to be discussed during the group) 1 week before the
group and expanded our protocol to include both telephone
conference calls and videoconferencing calls to accommodate
participants' varying levels of technology access. Despite
technological challenges, we found that offering web-based
focus groups was helpful for both participants and study staff
because we could more flexibly schedule groups with the
bilingual study staff member who facilitated the groups. We
also offered participants the option to have a test call with a
member of the study staff to ensure adequate internet
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connection, microphone or camerafunctioning, and confidence
navigating the video software. An alternative method would be
to include a brief introduction to the video software at the
beginning of a qualitative interview or focus group and
encourage participants to test different functions (eg, toggling
audio and video on and off).

Adapting Facilitation Strategiesfor Remote Qualitative
Data Collection

Although remotely conducted interviews and focus groups may
pose some challenges to interviewers in engaging participants,
connecting with participants, and encouraging open and active
dialogue among participants, there are many verba and
nonverbal strategies that interviewers can adopt. Before the
interview, study staff should begin building rapport with
participants (Figure 1), explain who will be conducting the
interview with their credentials, and provide information on
what topicsthe interview will cover (particularly important for
sensitive topics). At the start of the interview or focus group,
interviewers should warmly introduce themselves and provide
additional reminders to set the appropriate tone. For example,
interviewers should encourage participants to bein aquiet and
private space (or use headphones) with efforts to minimize
environmental distractions (eg, participants should not be
driving, doing chores, or eating) [11]. Interviewers may want
to encourage participants to keep their camera on if they are
able to facilitate engagement and rapport building but to mute
themselves when they are not talking to reduce background
noise. If participants are muted, interviewers should be prepared
to probe them more enthusiastically than usual to motivate active
dialogue and participation. It may be helpful for interviewers
to continually encourage participantsto share, particularly those
who have been quiet. Encouraging diversity of opinion among
groups can aso help participants feel comfortable expressing
their personal experiences and differing perspectives.

Assuming that they are visible to participants, interviewers
should also pay attention to their nonverbal communication. If
interviewers must take notes during qualitative data collection
and are therefore unable to maintain eye contact throughout the
interview or focus group, participants should be informed to
avoid potential nonverbal miscommunication. Reactive facial
expressions are critical in remote qualitative data collection, as
body language cannot be observed as it typically would be in
person, athough some aspects such as posture may be observed.
Nonverbally reacting appropriately to what participants share
isvital to encourage participants to be open and honest during
an interview. The key aspects of nonverbal communication
include eye contact (toward the participant or the camera), using
facial expressions to demonstrate understanding and listening,
and body language, including nodding [11].

For structured and semistructured interviews and focus groups,
keeping track of thetiming during theinterview isalso necessary
to ensure that all questions are answered, with appropriate time
allocated to each section or question. This is particularly
important for remotely conducted interviews, in which
participants may only reserve the exact expected amount of time
for the call (eg, 60 minutes) and when adequate attention and
focus might be more difficult to maintain than in person. To
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support interviewers in managing time, we commonly include
time stamps in interview guides and denote the questionsto be
prioritized. In focus groups, it is recommended to have 2
interviewers on the call if possible. That way, a least one
interviewer can be primarily concerned with active listening
and engagement with the participants, whereas another
interviewer can focus on note-taking and timekeeping.

In our recent qualitative study with patients with young-onset
dementia and their caregivers (dyadic interviews), we found it
critical to consider the specific cognitive challenges of persons
with dementiain facilitation as well as the sensitive nature of
dyadic interviews. All questions were piloted with experts in
young-onset dementia before the interviews to ensure clarity.
Interviewerswere prepared to repeat questions several times as
well as define or explain keywords as needed. Because couples
were asked to share their perspectives regarding the person with
dementia's symptoms and illness progression as well as
relationship satisfaction in front of each other, we prefaced the
interview by validating the difficulty of openly sharing and
encouraging participants to be as open as possible. When
participants were hesitant in sharing, we found that sitting with
the silence before moving on to a new question encouraged
participantsto reflect and add to the conversation. Before asking
about relationship challenges, the interviewer acknowledged
that this might be the first time couples are discussing certain
questions and assured couples that we would be available to
provide support to the couple together or individually after the
interview as well. It is particularly important to consider
participant emotional safety and sense of support in the case of
remote interviews.

Essential Training Competenciesfor Study Staff

At the forefront of training competencies to conduct remote
data collection is ensuring study staff have familiarity with
practicesto promote participant privacy and security, including
encrypting computer devices; using secure, encrypted video
and audio software; and conducting qualitative data collection
in private, quiet locations. Equipping the study team with
institutionally encrypted equipment (laptops with webcams and
phones) and software programs facilitates standardized and
HIPAA-protected data collection [1]. It is essentia that study
staff have sufficient familiarity with all technologies used so
that they can troubleshoot any problemsthat may arisefor either
themselves or the participants and provide technical support as
needed [11]. Therefore, study staff must be thoroughly trained
in the use of any relevant technology as well as provided with
resources to contact in the case of questions or issues.

Given the unique challengesto rapport building and participant
engagement through remote encounters, it is also important to
provide study staff with adequate training in verbal and
nonverbal communication. For study staff with less experience
with participant interaction and without clinical training,
providing some level of peer or hierarchical supervision may
be helpful in supporting them in developing effective
communication skills.

JMIR Form Res 2022 | vol. 6 | iss. 4 | €30055 | p. 9
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

Discussion

Summary

In this paper, we integrated recommendations from previous
literature with examples from our ongoing clinical research to
identify and respond to specific challenges to remote data
collection (Tables 1 and 2). We hope to catalyze other research
teamsto think critically about the strategies they use in remote
data collection and contribute to the collective body of
knowledge on best practices through the publication of protocol
papers and other methodologically oriented works. It is
imperative that research teams thoughtfully and creatively solve
problemsin response to the challenges they face in remote data
collection to ensure the validity and quality of data as well as
the patient-centeredness of study procedures.

Future Directions

Future research is needed to evaluate whether data collected
through web-based study designs are of the same nature and
quality asdatacollected through traditional in-person approaches
and to continue to identify strategies to maximize the validity
of data collected remotely. The shift toward more web-based
designs prompted by the COVID-19 pandemic brings with it
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strategies presented (eg, device provision, increasing
technological support, and using multiple modalitiesto conduct
research) are examples of mechanisms to promote equity in
research participation. We acknowledge the significant
participant burden in using technology for research and that the
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Therefore, it is imperative that researchers assess barriers
specific to their study designs and populations of interest to
mitigate the threat of increasing existing disparities. Additional
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used to ensure accessibility of virtually conducted research to
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1. Pak ER, Chiles C, Cinciripini PM, Foley KL, Fucito LM, Haas JS, Smoking Cessation at Lung Examination (SCALE)
Research Group. Impact of the COVID-19 pandemic on telehealth research in cancer prevention and care: acall to sustain
telehealth advances. Cancer 2021;127(3):334-338 [EREE Full text] [doi: 10.1002/cncr.33227] [Medline: 33048350]

2. PadalaPR, Jendro AM, Gauss CH, Orr LC, Dean KT, Wilson KB, et a. Participant and caregiver perspectives on clinical
research during Covid-19 pandemic. J Am Geriatr Soc 2020;68(6):E14-E18 [FREE Full text] [doi: 10.1111/jgs.16500]

[Medline: 32315076]

3. AndrewsE, Berghofer K, Long J, Prescott A, Caboral-Stevens M. Satisfaction with the use of telehealth during COVID-19:
an integrative review. Int J Nurs Stud Adv 2020;2:100008 [FREE Full text] [doi: 10.1016/j.ijnsa.2020.100008] [Medline:

33083791]

4.  "Why wouldweever go back? : Covid-driven shift to remote cancer clinical trialswill likely outlast the pandemic. Community
Oncology Alliance. 2020. URL : https://communityoncol ogy.org/

why-woul d-we-ever-go-back-covid-driven-shift-to-remote-cancer-clinical-trial s-wil-likel y-outl ast-the-pandemic/ [accessed

2021-03-09]

5. OlayiwolaJN, Magafia C, Harmon A, Nair S, Esposito E, Harsh C, et al. Telehealth as a bright spot of the COVID-19
pandemic: recommendations from the virtual frontlines ("Frontweb™"). IMIR Public Health Surveill 2020;6(2):€19045
[FREE Full text] [doi: 10.2196/19045] [Medline: 32479413]

6.  Arshad Ali S, Bin Arif T, Maab H, Baloch M, Manazir S, Jawed F, et al. Global interest in telehealth during COVID-19
pandemic: an analysis of googletrends™. Cureus 2020;12(9):e10487 [ FREE Full text] [doi: 10.7759/cureus.10487] [Medline:

33083187]

7.  LeRouge C, Garfield MJ. Crossing the telemedicine chasm: have the U.S. barriers to widespread adoption of telemedicine
been significantly reduced? Int J Environ Res Public Health 2013;10(12):6472-6484 [FREE Full text] [doi:

10.3390/ijerph10126472] [Medline: 24287864]

8.  Scott Kruse C, Karem P, Shifflett K, Vegi L, Ravi K, Brooks M. Evaluating barriers to adopting tel emedicine worldwide:
asystematic review. J Telemed Telecare 2018;24(1):4-12 [EREE Full text] [doi: 10.1177/1357633X16674087] [Medline:

29320966]

9.  Covington D. The remote patient-centered study approach in clinical research. Applied Clinical Trials Online. 2014. URL:
https:.//www.appliedclinicaltrial sonline.com/view/remote-pati ent-centered-study-approach-clini cal -research [accessed

2021-03-09]

10. IzmailovaEsS, Ellis R, Benko C. Remote monitoring in clinical trials during the COVID-19 pandemic. Clin Trang Sci
2020;13(5):838-841 [FREE Full text] [doi: 10.1111/cts.12834] [Medline: 32526077]

https://formative.jmir.org/2022/4/€30055

JMIR Form Res 2022 | vol. 6 | iss. 4 | €30055 | p. 10
(page number not for citation purposes)


https://doi.org/10.1002/cncr.33227
http://dx.doi.org/10.1002/cncr.33227
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33048350&dopt=Abstract
http://europepmc.org/abstract/MED/32315076
http://dx.doi.org/10.1111/jgs.16500
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32315076&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2666-142X(20)30007-2
http://dx.doi.org/10.1016/j.ijnsa.2020.100008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33083791&dopt=Abstract
https://communityoncology.org/why-would-we-ever-go-back-covid-driven-shift-to-remote-cancer-clinical-trials-will-likely-outlast-the-pandemic/
https://communityoncology.org/why-would-we-ever-go-back-covid-driven-shift-to-remote-cancer-clinical-trials-will-likely-outlast-the-pandemic/
https://publichealth.jmir.org/2020/2/e19045/
http://dx.doi.org/10.2196/19045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32479413&dopt=Abstract
http://europepmc.org/abstract/MED/33083187
http://dx.doi.org/10.7759/cureus.10487
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33083187&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph10126472
http://dx.doi.org/10.3390/ijerph10126472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24287864&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1357633X16674087?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/1357633X16674087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29320966&dopt=Abstract
https://www.appliedclinicaltrialsonline.com/view/remote-patient-centered-study-approach-clinical-research
http://europepmc.org/abstract/MED/32526077
http://dx.doi.org/10.1111/cts.12834
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32526077&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Tiersmaet a

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Almathami HK, Win KT, Vlahu-Gjorgievska E. Barriers and facilitators that influence telemedicine-based, real-time, online
consultation at patients homes: systematic literature review. JMed Internet Res 2020;22(2):e16407 [FREE Full text] [doi:
10.2196/16407] [Medline: 32130131]

Vranceanu AM, Zale EL, Funes CJ, Macklin EA, McCurley J, Park ER, et al. Mind-body treatment for international
English-speaking adults with neurofibromatosis vialive videoconferencing: protocol for asingle-blind randomized controlled
trial. IMIR Res Protoc 2018;7(10):e11008 [FREE Full text] [doi: 10.2196/11008] [Medline: 30355560]

Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, Collin |, et al. The Montreal cognitive assessment,
MoCA: abrief screening tool for mild cognitive impairment. JAm Geriatr Soc 2005;53(4):695-699. [doi:
10.1111/j.1532-5415.2005.53221.x] [Medline: 15817019]

Mace RA, Gates MV, Popok PJ, Kulich R, Quiroz YT, Vranceanu AM. Feasibility trial of a mind-body activity pain
management program for older adults with cognitive decline. Gerontologist 2021;61(8):1326-1337 [FREE Full text] [doi:
10.1093/geront/gnaal79] [Medline: 33159516]

Abdolahi A, Bull MT, Darwin KC, Venkataraman V, GranaMJ, Dorsey ER, et a. A feasibility study of conducting the
Montreal cognitive assessment remotely in individuals with movement disorders. Health Informatics J 2016;22(2):304-311
[FREE Full text] [doi: 10.1177/1460458214556373] [Medline: 25391849]

Hantke NC, Gould C. Examining older adult cognitive status in the time of COVID-19. J Am Geriatr Soc
2020;68(7):1387-1389 [FREE Full text] [doi: 10.1111/jgs.16514] [Medline: 32343394]

Mace RA, Doorley JD, Popok PJ, Vranceanu AM. Live video adaptations to amind-body activity program for chronic pain
and cognitive decline: protocol for the virtual active brains study. IMIR Res Protoc 2021;10(1):e25351 [FREE Full text]
[doi: 10.2196/25351] [Medline: 33208301]

ATS Committee on Proficiency Standards for Clinical Pulmonary Function Laboratories. ATS statement: guidelines for
the six-minute walk test. Am J Respir Crit Care Med 2002;166(1):111-117. [doi: 10.1164/ajrccm.166.1.at1102] [Medline:
12091180]

Reichman M, Riklin E, Macklin E, Vranceanu AM. Virtual mind-body treatment for adol escents with neurofibromatosis:
study protocol for a single-blind randomized controlled trial. Contemp Clin Trials 2020;95:106078. [doi:
10.1016/j.cct.2020.106078] [Medline: 32634485]

Dixon Jr JR. The international conference on harmonization good clinical practice guideline. Qual Assur 1998;6(2):65-74.
[doi: 10.1080/105294199277860] [Medline: 10386329]

Ramsetty A, Adams C. Impact of thedigital dividein the age of COVID-19. JAm Med Inform Assoc 2020;27(7):1147-1148
[FREE Full text] [doi: 10.1093/jamia/ocaal078] [Medline: 32343813]

Vindegaard N, Benros M E. COVID-19 pandemic and mental health consequences: systematic review of the current evidence.
Brain Behav Immun 2020;89:531-542 [FREE Full text] [doi: 10.1016/j.bbi.2020.05.048] [Medline: 32485289]

Bakhtiar M, Elbuluk N, Lipoff JB. Thedigital divide: how COVID-19'stelemedicine expansion could exacerbate disparities.
JAm Acad Dermatol 2020;83(5):e345-e346 [FREE Full text] [doi: 10.1016/j.jaad.2020.07.043] [Medline: 32682890]
AMIA respondsto FCC notice on broadband-enabl ed health technol ogy. American Medical Informatics Association. 2017.
URL: https://amia.org/public-palicy/public-comments/amia-responds-fcc-noti ce-broadband-enabl ed-heal th-technol ogy
[accessed 2021-09-28]

Van Winkle B, Carpenter N, Moscucci M. Why aren't our digital solutions working for everyone? AMA JEthics
2017;19(11):1116-1124 [FREE Full text] [doi: 10.1001/journalof ethics.2017.19.11.stas?-1711] [Medline: 29168683]
Eruchalu CN, Pichardo MS, Bharadwaj M, Rodriguez CB, Rodriguez JA, Bergmark RW, et a. The expanding digital
divide: digital health accessinequities during the COVID-19 pandemic in New York city. JUrban Health 2021;98(2):183-186
[FREE Full text] [doi: 10.1007/s11524-020-00508-9] [Medline: 33471281]

Irwin KE, Park ER, Fields LE, Corveleyn AE, Greer JA, Perez GK, et a. Bridge: person-centered collaborative care for
patients with serious mental illness and cancer. Oncologist 2019;24(7):901-910 [FREE Full text] [doi:

10.1634/theoncol ogist.2018-0488] [Medline: 30696722)

TiersmaK, NelsonZ, Barry M, Corveleyn A, Gorton E, Brown S, et a. Characterizing trial proceduresand virtual engagement
for individualswith serious mental illness during the COV1D-19 pandemic. In: Proceedings of the 17th American Psychosocial
Oncology Society Conference. 2021 Presented at: APOS '21; March 10-12, 2021; Virtual .

Krueger RA, Casey MA.. Focus groups:. a practical guide for applied research. 4th edition. Thousand Oaks, CA: Sage
Publications; 2009.

Bannon SM, Grunberg VA, Reichman M, Popok PJ, Traeger L, Dickerson BC, et a. Thematic analysis of dyadic coping
in couples with young-onset dementia. JAMA Netw Open 2021;4(4):e216111 [FREE Full text] [doi:
10.1001/jamanetworkopen.2021.6111] [Medline: 33856476]

Harkness A, Gattamorta KA, Estrada Y, Jimenez D, Kanamori M, Prado G, et al. Latinx health disparities research during
COVID-19: challenges and innovations. Ann Behav Med 2020;54(8):544-547 [FREE Full text] [doi: 10.1093/abm/kaaa054]
[Medline: 32716033]

https:/formative.jmir.org/2022/4/€30055 JMIR Form Res 2022 | vol. 6 | iss. 4 | €30055 | p. 11

(page number not for citation purposes)


https://www.jmir.org/2020/2/e16407/
http://dx.doi.org/10.2196/16407
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32130131&dopt=Abstract
https://www.researchprotocols.org/2018/10/e11008/
http://dx.doi.org/10.2196/11008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30355560&dopt=Abstract
http://dx.doi.org/10.1111/j.1532-5415.2005.53221.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15817019&dopt=Abstract
http://europepmc.org/abstract/MED/33159516
http://dx.doi.org/10.1093/geront/gnaa179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33159516&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1460458214556373?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/1460458214556373
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25391849&dopt=Abstract
http://europepmc.org/abstract/MED/32343394
http://dx.doi.org/10.1111/jgs.16514
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32343394&dopt=Abstract
https://www.researchprotocols.org/2021/1/e25351/
http://dx.doi.org/10.2196/25351
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33208301&dopt=Abstract
http://dx.doi.org/10.1164/ajrccm.166.1.at1102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12091180&dopt=Abstract
http://dx.doi.org/10.1016/j.cct.2020.106078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32634485&dopt=Abstract
http://dx.doi.org/10.1080/105294199277860
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10386329&dopt=Abstract
http://europepmc.org/abstract/MED/32343813
http://dx.doi.org/10.1093/jamia/ocaa078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32343813&dopt=Abstract
http://europepmc.org/abstract/MED/32485289
http://dx.doi.org/10.1016/j.bbi.2020.05.048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32485289&dopt=Abstract
http://europepmc.org/abstract/MED/32682890
http://dx.doi.org/10.1016/j.jaad.2020.07.043
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32682890&dopt=Abstract
https://amia.org/public-policy/public-comments/amia-responds-fcc-notice-broadband-enabled-health-technology
https://journalofethics.ama-assn.org/article/why-arent-our-digital-solutions-working-everyone/2017-11
http://dx.doi.org/10.1001/journalofethics.2017.19.11.stas2-1711
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29168683&dopt=Abstract
http://europepmc.org/abstract/MED/33471281
http://dx.doi.org/10.1007/s11524-020-00508-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33471281&dopt=Abstract
https://academic.oup.com/oncolo/article-lookup/doi/10.1634/theoncologist.2018-0488
http://dx.doi.org/10.1634/theoncologist.2018-0488
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30696722&dopt=Abstract
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2021.6111
http://dx.doi.org/10.1001/jamanetworkopen.2021.6111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33856476&dopt=Abstract
http://europepmc.org/abstract/MED/32716033
http://dx.doi.org/10.1093/abm/kaaa054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32716033&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Tiersmaet a

Abbreviations

6MWT: 6-minute walk test
HIPAA: Health Insurance Portability and Accountability Act
REDCap: Research Electronic Data Capture
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