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Abstract

Background: The pandemic of SARS-CoV-2, which causes COVID-19, has caused disruptions in ongoing clinical trials and
is expected to accelerate interest in conducting research studies remotely.

Objective: A quasi-experimental, mixed methods approach was used to examine the rates of visit completion as well as the
opinions and experiences of participants enrolled in an ongoing clinical trial of smoking cessation who were required to change
from in-person clinic visits to remote visits using video or telephone conferencing due to the COVID-19 pandemic.

Methods: For quantitative comparisons, we used a quasi-experimental design, comparing a cohort of participants followed
during the pandemic (n=23, COVID-19 cohort) to a comparable cohort of participants followed over a similar time period in the
calendar years 2018 and 2019 (n=51, pre–COVID-19 cohort) to examine the rates of completion of scheduled visits and biospecimen
collection. For the qualitative component, interviews were conducted with participants who experienced the transition from
in-person to remote visits.

Results: Participants in the COVID-19 cohort completed an average of 83.6% of remote clinic visits (95% CI 73.1%-91.2%),
which was not significantly different than the in-person completion rate of 89.8% in the pre–COVID-19 cohort. Participants in
the COVID-19 cohort returned an average of 93.2% (95% CI 83.5%-98.1%) of saliva specimens for remote clinic visits completed,
which was not significantly different than the in-person saliva specimen completion rate of 100% in the pre–COVID-19 cohort.
Two broad themes emerged from the qualitative data: (1) the benefits of remote visits and (2) the challenges of remote counseling
compared to in-person counseling. Despite limited experience with telehealth prior to this transition, most participants expressed
a willingness to engage in remote visits in the future.

Conclusions: Even in the context of a rapid transition from in-person to remote visits necessitated by the COVID-19 pandemic,
rates of visit completion and return of biospecimens remained high. Participants were generally accepting of the transition. Further
research is needed to identify the optimal mix of in-person and remote visits beyond the pandemic context and to better understand
how these changes may impact study outcomes.

Trial Registration: ClinicalTrials.gov NCT03262662; https://clinicaltrials.gov/ct2/show/study/NCT03262662

(JMIR Form Res 2021;5(4):e25541) doi: 10.2196/25541
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Introduction

Recent reviews have examined the growing interest in
conducting remote trials for smoking cessation by incorporating
existing applications for cell phones and other technology [1-3].
However, transitioning from the more traditional approach, in
which study participants return for assessments at a research
center, to a more decentralized design raises multiple
implementation issues, including study recruitment and
screening, completion of informed consent, follow-up
assessments, biomarker collection, and medication adherence
monitoring [1]. Although technology currently exists to support
decentralized assessments, data collection, and other procedures,
the processes of these transitions and their impact on participant
and clinician experiences remains unclear [4-9].

The SARS-CoV-2 outbreak, which led to the COVID-19
pandemic, has caused disruptions in ongoing clinical trials and
is expected to accelerate interest in conducting research studies
remotely. Many trials were suspended for varying periods of
time, while others were forced to transition from in-person to
remote visits. In this context, the COVID-19 pandemic
experience provided a unique opportunity to examine
quantitative and qualitative data, albeit nonexperimentally,
regarding the impact on relevant intermediate study outcomes
such as completion of visits and return of biomarker specimens,
as well as to consider participant perspectives on the transition
and their preferences and recommendations for in-person versus
remote visits.

This paper uses a quasi-experimental, mixed methods approach
to examine the opinions and experiences of participants enrolled
in an ongoing clinical trial of smoking cessation who were
required to change from in-person clinic visits to remote visits
using video or telephone conferencing due to the COVID-19
pandemic. The quantitative component allows for direct (albeit
nonexperimental) comparisons among a group of participants
on objective measures of effect, which is complemented by
qualitative data regarding the experiences and opinions of
research participants. For quantitative comparisons, we used a
quasi-experimental design, comparing a cohort of participants
followed during the pandemic to a comparable cohort of
participants followed over a similar time period in the calendar
years 2018 and 2019 to examine rates of completion of
scheduled clinic visits and biospecimen collection. We tested
whether rates of visit completion and saliva collection were
lower for remote visits than for in-person visits. For the
qualitative approach, interviews were conducted with a subset
of participants who experienced the transition from in-person
to remote visits.

Methods

Clinical Trial
Our ongoing randomized clinical trial examines the impact of
an alternative varenicline dosing strategy to enhance rates of
cessation among treatment-seeking adult cigarette smokers [10].
Following prescreening and completion of a baseline visit,
eligible participants are randomized to one of two varenicline
dosing regimens and scheduled for 6 clinic visits over a 2-month

period, during which survey measures are completed,
biospecimens are collected, and brief individual cessation
counseling is delivered. Study outcomes include bio-verified
continuous abstinence at end-of-treatment and at 6 months; the
focus of this paper is on the active treatment phase of the study.

In March 2020, accruals to this trial were on target when the
COVID-19 pandemic forced us to rapidly implement changes
to our procedures. One of the primary changes involved a
transition from in-person counseling to remote counseling via
Zoom (Zoom Video Communications, Inc) or telephone calls
(when Zoom was not feasible for the participant) for the 23
participants who had already begun the treatment phase but had
not yet completed all clinic visits (ie, the COVID-19 cohort).

Study Design
A mixed methods approach, based on a concurrent embedded
framework, was used to explore the impact of transitioning to
remote clinic visits in a smoking cessation trial during the
COVID-19 pandemic. A quasi-experimental design provided
quantitative data to compare clinic visit completion rates among
the COVID-19 cohort to a comparable cohort of participants
with clinic visits that were scheduled during a similar time
period in the calendar years 2018 and 2019 (ie, the
pre–COVID-19 cohort). Qualitative methods [11] were used to
examine the experiences of in-person versus remote clinic visits
completed via video or telephone conferencing among a
subgroup of participants enrolled in an ongoing clinical trial of
smoking cessation. Participants in both cohorts must have had
at least one additional clinic visit remaining after having
completed a clinic visit during the transitional time period
(March-April 2020) or during a parallel interval in 2018 or 2019.
Qualitative interviews were conducted with 15 of the 23
participants (65%) in the COVID-19 cohort.

A mixed methods design with a convergent approach was used
to inform a more comprehensive understanding of the impact
of transitioning from in-person to remote clinic visits by
integrating both qualitative and quantitative data instead of only
relying on one of these data sources. The quantitative data test
the major outcomes of the quasi-experimental condition, while
the qualitative data provide important insights about the process
from people’s experiences [12,13].

Study Participants
The parent research project (ClinicalTrials.gov NCT03262662)
continues to enroll eligible treatment-seeking cigarette smokers
between the ages of 18 and 70 years in a randomized clinical
trial evaluating extended pre-quit varenicline pharmacotherapy
for smoking cessation. Following intake and randomization,
each clinical trial participant is scheduled to complete 6
in-person clinic visits (at weeks 0, 1, 3, 4, 6 and 8, respectively)
as well as 2 follow-up appointments to assess long term
abstinence. At each in-person clinic appointment, participants
complete blood pressure and exhaled carbon monoxide (CO)
assessments, fill out self-administered questionnaires, provide
a saliva sample, receive brief behavioral counseling, and receive
a supply of study medication.
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COVID-19 Cohort
For the current investigation, we focused on a COVID-19 cohort,
defined as participants (n=23) who had completed at least 1
in-person clinic visit in a 2-week transition window immediately
before the PAUSE executive order was issued in New York
State and had at least 1 of 6 clinic visits remaining (range: 1-5
remaining visits). In other words, these participants completed
clinic visit #1, 2, 3, 4, or 5 during the 2-week transition period.
The PAUSE executive order, issued in mid-March 2020,
suspended 100% of nonessential business activities, including
clinical research.

During the transition window clinic visit, participants were
provided with their remaining supply of study medication and
remote visit packets containing instructions, paper copies of
self-administered questionnaires, behavioral counseling
handouts, and at-home saliva sample collection kits, along with
postage-paid envelopes for returning the surveys and specimens.
Procedures for either telephone or Zoom meetings were also
briefly reviewed.

For the remaining clinic visits, the questionnaires could be
completed by following an email link to the surveys
programmed in Research Electronic Data Capture (REDCap)
or by filling out paper copies of the measures included in the
remote visit packets. Participants received audio (telephone) or
audiovisual (Zoom) instructions to guide saliva sample
collection. To return the remote clinic visit packet to the study
investigators, participants sealed their completed questionnaires
and saliva specimen in a large padded envelope with pre-paid
postage that could be picked up by their mail carrier.

Pre–COVID-19 Cohort
For comparative purposes, we retrospectively reviewed records
to identify a comparator cohort of study participants who had
completed an in-person clinic visit during the same 2-week time
frame (March 18 to April 2) in the calendar year 2018 or 2019
and had 1 or more (range 1-5) remaining clinic visits scheduled
(ie, the pre–COVID-19 cohort). Participants followed during
2018 and 2019 did not significantly differ with regard to
demographic or tobacco use characteristics and were combined
into a single pre–COVID-19 cohort (n=51).

Measures

Baseline Variables
We examined participant age, sex, race/ethnicity, household
income, highest level of education completed, Fagerstrom Test
of Cigarette Dependence (FTCD) cigarettes per day at time of
enrollment, and baseline exhaled carbon monoxide level across
the COVID-19 and pre–COVID-19 cohorts. The FTCD is a
6-item self-reported scale used to assess the severity of
dependence on cigarettes; the level of dependence is inversely
correlated with the ability to successfully quit [14,15].

Dependent Variables
We focused on the percentage of clinic visits completed and
the rates of biospecimen (saliva) collection after the last
in-person visit for the COVID-19 cohort and after the
comparable in-person visit for the pre–COVID-19 cohort.

Data Analyses
This study relied upon a concurrent design in which quantitative
and qualitative data collection and analyses were performed in
parallel to yield complementary impressions of the impact of
transitioning from in-person interviews and a desire to not
burden participants to the extent that it would negatively affect
the completion of long-term follow-up visits for participants
still participating in the trial [13,16]. Consistent with a
contiguous approach to data integration, the quantitative and
qualitative results will be reported in different sections, followed
by a synthesis of these findings in the Discussion section [16].

Quantitative Analyses
Descriptive statistics, t tests, and chi-square tests were used to
compare means and categorical distributions by cohort; P values
<.05 were considered significant. Analyses were conducted
using SPSS, version 26 (IBM Corporation).

Qualitative Analyses
Persons in the COVID-19 cohort were contacted by telephone
and invited to participate in a telephone-based structured
interview to explore their experiences with transitioning from
in-person to remote visits. Interviews were completed shortly
after the final scheduled clinic visit (visit #6). Participants were
informed verbally of the study aims and provided verbal
informed consent; no additional compensation was provided.
Interviews were completed by 2 trained research assistants using
a structured interview guide. Items in the structured interview
addressed how in-person counseling visits compared with remote
visits, whether most remote visits were telephone calls or video
sessions, desirable and undesirable features of remote visits,
challenges encountered during remote visits, experiences with
remote survey completion and saliva sample collection, privacy
issues regarding in-person and remote visits, prior experience
with telemedicine, preferences for remote versus in-person
visits, and how changing from in-person to remote visits might
have influenced the participant’s ability to stop smoking. The
interviews lasted an average of 12:48 minutes (range
7:01-26:03), excluding informed consent. Interviews were
completed with 15/21 persons (71%); 2 persons did not complete
any remote visits and were not contacted, 4 persons declined
to participate, and several telephone calls yielded no response
for 2 participants. Initial interview audio transcripts were
generated by the Zoom software. Individual transcripts were
carefully reviewed by a coauthor (NJS), who made minor
corrections when necessary to address errors or to improve
clarity. This research was approved by the Institutional Review
Board (IRB) at the University at Buffalo.

A qualitative descriptive analysis was conducted using a
conventional content analysis [17], and ATLAS.ti software
(ATLAS.ti Scientific Software Development GmbH) was used
for the qualitative coding process. With an inductive approach,
each transcript was thoroughly read and coded based on the unit
of meanings [18]. Data from all participants were combined
and analyzed to identify themes. After the initial coding process,
the coding was discussed and reviewed by 2 coauthors (EP and
MCM), then grouped and categorized under two main themes:
(1) the benefits and (2) the challenges of remote counseling
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compared to in-person counseling. In addition, descriptive
statistics were used to report the respondent percentages
regarding the platform used (telephone only or video), preferred
setting for clinic visits (on-site or remote), previous experiences
with telemedicine, future recommendations for visit type,
willingness to try telehealth, and the self-perceived impact of
remote counseling on quitting success.

Results

Study Participants
Table 1 presents selected demographic, tobacco use, and study
completion characteristics for the study participants in the
COVID-19 and pre–COVID-19 cohorts (n=23 and 51,
respectively). The cohorts were comparable on all demographic
and tobacco use characteristics examined. Also, the cohorts did
not differ with regard to loss to follow-up (1/23, 4%, vs 0/51,
0%) or withdrawals from the study (1/23, 4%, vs 5/51, 10%).

Table 1. Selected demographic, smoking, and visit attendance characteristics among smoking cessation clinical trial participants by study cohort.

P valueValuesCharacteristic

Pre–COVID-19 cohortb (n=51)COVID-19 cohorta (n=23)

.6854.8 (9.3)53.8 (9.6)Age (years), mean (SD)

.3628 (55)10 (44)Female sex, n (%)

.5312 (24)7 (30)Did not self-identify as White, n (%)

.4819 (37)9 (39)Household income <US $50,000, n (%)

.6415 (29)9 (35)High school degree or less, n (%)

.6019.5 (7.4)20.5 (8.4)Baseline CPDc, mean (SD)

.3216.6 (18.8)20.9 (12.1)Baseline COd, mean (SD)

.526.2 (1.7)5.9 (1.8)FTCDe score, mean (SD)

.702.9 (1.4)2.8 (1.5)Clinic visits during transition windowf (range 1-5), mean (SD)

.130 (0)1 (4)Lost to follow-up, n (%)

.435 (10)1 (4)Withdrew from study, n (%)

aCOVID-19 cohort: participants with mix of in-person and remote clinic visits due to the COVID-19 pandemic.
bPre–COVID-19 cohort: participants with all in-person clinic visits scheduled during a comparable time period during the calendar years 2018 and
2019.
cCPD: cigarettes per day.
dCO: exhaled carbon monoxide at baseline visit.
eFTCD: Fagerstrom Test for Cigarette Dependence.
fTransition window: matching on-site visit during a similar calendar year period in 2018 and 2019.

Quantitative Data
21 of 23 participants in the COVID-19 cohort (91%) completed
at least 1 remote clinic visit, while 48 of 51 participants (94%)
in the pre–COVID-19 cohort completed at least 1 subsequent
in-person visit; withdrawals and loss to follow-up were counted
as incomplete visits. As presented in Table 2, participants in
the COVID-19 cohort completed an average of 83.6% of their
remote clinic visits (95% CI 73.1%-91.2%), which was not
significantly different than the in-person completion rate of
89.8% (95% CI 84.0%-94.1%) in the pre–COVID-19 cohort
(Table 3). Participants in the COVID-19 cohort returned an
average of 93.2% (95% CI 83.5%-98.1%) of saliva specimens
for remote clinic visits completed, which was not significantly
different from the in-person saliva specimen completion rate of

100% (95% CI 97.4%-100%) in the pre–COVID-19 cohort (see
Tables 4 and 5).

When given the option of recommending either in-person or
remote clinic visits for a future cessation trial, 11/15 interviewed
participants (73%) expressed a preference for a hybrid approach,
with 7 participants recommending that future clinic visits be
scheduled as a mix of in-person and remote visits and 4
respondents indicating that participants should be permitted to
select their own schedule of clinic visits; 3 participants expressed
a preference for all in-person visits, and 1 indicated no
preference. Also, 13/15 participants (87%) reported that the
change from in-person to remote visits had no impact on their
ability to stop smoking; 1 participant reported a positive impact,
and 1 reported a “potentially negative” impact from this change.
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Table 2. Clinic visit attendance among smoking cessation clinical trial participants for the COVID-19 cohort (n=23).

Remote visit attendance (%)Remote clinic visit completion, n (%)anLast in-person visit

Visit #6Visit #5Visit #4Visit #3Visit #2

683 (60)3 (60)3 (60)4 (80)4 (80)5Visit #1

754 (67)4 (67)5 (83)5 (83)N/Ab6Visit #2

833 (75)3 (75)4 (100)N/AN/A4Visit #3

1004 (100)4 (100)N/AN/AN/A4Visit #4

1004 (100)N/AN/AN/AN/A4Visit #5

83.6c18 (78)14 (74)12 (80)9 (82)4 (80)23Total

aPercentages in the Total row are calculated based on the sum of visits in each column.
bN/A: not applicable.
c95% CI 73.1%-91.2%.

Table 3. Clinic visit attendance among smoking cessation clinical trial participants by last in-person visit for the pre–COVID-19 cohort (n=51).

On-site visit attendance (%)On-site clinic visit completion, n (%)bnMatching in-person visita

Visit #6Visit #5Visit #4Visit #3Visit #2

918 (73)10 (91)10 (91)11 (10)11 (100)11Visit #1

787 (78)7 (78)7 (78)7 (78)N/Ac9Visit #2

9813 (93)14 (100)14 (100)N/AN/A14Visit #3

866 (86)6 (86)N/AN/AN/A7Visit #4

10010 (100)N/AN/AN/AN/A10Visit #5

89.8d44 (86)37 (93)31 (91)18 (90)11 (100)51Total

aMatching: on-site visit during a similar period in 2018 and 2019.
bPercentages in the Total row are calculated based on the sum of visits in each column.
cN/A: not applicable.
d95% CI 84.0%-94.1%.

Table 4. Saliva sample collection rates among smoking cessation clinical trial participants by last in-person visit for the COVID-19 cohort (n=23).

Saliva sample collection rate
(%)

Remote saliva sample collection, samples/visits completed (%)nLast in-person visit

Visit #6Visit #5Visit #4Visit #3Visit #2

883/3 (100)3/3 (100)3/3 (100)3/4 (75)3/4 (75)5Visit #1

904/4 (100)4/4 (100)5/6 (83)5/6 (83)N/Aa6Visit #2

1003/3 (100)3/3 (100)4/4 (100)N/AN/A4Visit #3

1004/44/4N/AN/AN/A4Visit #4

1004/4N/AN/AN/AN/A4Visit #5

93.2b18/18 (100)14/14 (100)12/13 (92)8/10 (80)3/4 (75)23Total

aN/A: not applicable.
b95% CI 83.5%-98.1%.
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Table 5. Saliva sample collection rates among smoking cessation clinical trial participants by last in-person visit in the pre–COVID-19 cohort (n=51).

Saliva sample collection rate
(%)

On-site saliva sample collection, samples/visits completed (%)nMatching in-person visita

Visit #6Visit #5Visit #4Visit #3Visit #2

1008/8 (100)10/10 (100)10/10 (100)11/11 (100)11/11 (100)11Visit #1

1007/7 (100)7/7 (100)7/7 (100)7/7 (100)N/Ab9Visit #2

10013/13 (100)14/14 (100)14/14 (100)N/AN/A14Visit #3

1006/6 (100)6/6 (100)N/AN/AN/A7Visit #4

10010/10 (100)N/AN/AN/AN/A10Visit #5

100c44/44 (100)37/37 (100)31/31 (100)18/18 (100)11/11 (100)51Total

aMatching: on-site visit during a similar period in 2018 and 2019.
bN/A: not applicable.
c95% CI 97.4%-100%.

Qualitative Data
Two broad themes emerged from the qualitative data: (1) the
benefits of remote visits and (2) the challenges of remote
counseling compared to in-person counseling. As presented in
Table 6, the benefits of remote clinic visits included not having
to travel to in-person appointments (noted by 11 participants),
feeling more comfortable in their homes (7 participants),
generally easier and more convenient (5 participants), feeling
safer staying at home during the COVID-19 pandemic (3
participants) and a greater level of privacy when completing
the clinic visits from their homes (3 participants). Challenges
associated with the remote visits included less personal
interaction and support (noted by 6 participants), challenges
with technology (5 participants), less accountability to complete
assignments (5 participants), less confidence in their ability to

quit smoking (4 participants) and distractions at home (2
participants).

Among the 15 participants interviewed, 8 (53%) reported that
the majority of their remote counseling visits were video calls
(audio and video communication); a strong preference was
expressed for video calls (noted by 7/9 participants, 78%, who
completed at least one video call and at least one telephone
call), as video sessions were viewed as more personal and
interactive (6 participants completed only video calls or only
telephone calls). Few participants (2/15, 13%) reported any
previous experience with video or audio calls from their health
care providers (eg, telehealth visits or virtual visits). Following
the experience of these remote visits, 13/15 participants (87%)
indicated a willingness to engage in telehealth visits in the
future.
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Table 6. Dominant themes and subthemes based on structured interviews with smoking cessation clinical trial participants (n=15) who completed both
in-person and remote clinic visits.

Illustrative quotesn (%)Theme and subthemes

Benefits of remote clinic visits

11 (73)No travel required • “I guess it saved a little time, didn't have to drive there. But, you
know, so it's basically a little more time-consuming to actually go
there.”

• “Just saves the trip. Don't have to worry about trying to find a place
to park or anything.”

3 (20)Safer • “With COVID-19 being prevalent, it felt safer…”
• “I'm just saying on my behalf, it was better for me to be at home,

especially during the pandemic.”

5 (33)Generally easier/more convenient • “Of course you got to take the time off to get there.”
• “I didn’t have to wait to be seen or anything, when the call came I

accepted the call and we went from there.” “It’s just far more easier
and convenient.”

7 (47)More comfortable • “You’re much more comfortable in your own environments. That’s
the way I felt. It’s not that staged clinical setting…there’s comfort
in your own home, your own environment is very comforting and
calming.”

• “You’re a little bit more comfortable with doing things because you
know, you’re at home.”

3 (20)Greater privacy at home • “Obviously it's more private being at home because you can control,
even though I have no issues with privacy when I came to the office.”

• “I live alone so nobody else was there. Nobody hearing my thoughts
and it felt as if I could express myself a little better, for me.”

Challenges of remote clinic visits

6 (40)Less personal/less supportive • “I think connecting with the counselor was easier in person.”
• “It was more personal being there (in-person) compared to doing a

Zoom meeting…”
• “You lose that factor of like meeting staff and other people there,

that was kind of nice you know. Like knowing there’s something
behind the program you are in.”

• “Sometimes it's easier just explaining things when you're there in
person and you can show what kind of stuff.”

2 (13)Distractions at home • “I have 3 dogs that are really loud so I have to make sure they are all
locked up”

• “People at home could, you know, hear my phone call…”

5 (33)Technology challenges • “Zoom is new to me. Video conferencing is new to me….”
• “I like it a lot better in person because I’m not a technology…”

4 (27)Less self-confidence in ability to quit • “I’m at home and I might pick up a cigarette.”
• “Probably a little less confident, but I did it. It was like, it's tough

when you don't have friends or doctors and people that were rooting
you on.”

5 (33)Less accountability • “I was preparing a little bit more [for office visits] than I do when
just the phone rings.”

• “Driving there, part of me quitting is me thinking about quitting and
I have spent half an hour to get there you know, and block out a
portion of my day, hey, I can't wait to quit because when I do I won't
have to do this anymore.”

• “For me personally, I tended to work on the homework in between
sessions. On days prior to my sessions when it was in-person. At-
home visits, I just didn't feel the accountability to do that at the at-
home visits.”
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Discussion

The quasi-experimental component identified no differences
between subcohorts in the proportion of participants lost to
follow-up or withdrawal from the study. Participants in the
COVID-19 cohort completed an average of 83.6% (95% CI
73.1%-91.2%) of scheduled remote clinic visits and returned
an average of 93.2% (95% CI 83.5%-98.1%) of saliva
specimens, which was comparable to the in-person clinic visit
completion rate of 89.8% (95% CI 84.0%-94.1%) and the
in-person saliva specimen completion rate of 100% (95% CI
97.4.0%-100%) in the pre-COVID-19 cohort. The qualitative
findings suggested two broad themes: (1) the benefits of remote
visits, such as convenience, comfort and safety, and (2) the
challenges of remote visits, such as less personal interaction
with the study staff, struggles with technology, less
accountability to complete assignments, and decreased
confidence in their ability to quit smoking. There was a strong
preference expressed for video calls over telephone calls, as
video sessions were viewed as more personal and interactive.
Finally, while few participants reported any previous experience
with video or audio calls with their health care providers, nearly
all participants indicated a willingness to engage in telehealth
visits in the future.

The ongoing COVID-19 pandemic has heightened interest in
remote, decentralized clinical trials. Dahne and colleagues [1]
recently summarized the use of emerging technologies to support
the remote implementation of smoking cessation trials, and our
study employed several such tools. Their review described
ongoing shifts, including use of Facebook or other social media
platforms, to support study recruitment. With IRB approval,
participants can give consent remotely; for example, REDCap
provides the ability to complete the consent process
electronically, along with audio or video calls with members
of the research team to address questions. Survey instruments
can be completed through email or SMS text message links sent
to participants [1]. In this study, we used REDCap to send
participants links to surveys, including safety monitoring, to be
completed electronically as a component of these remote visits.
Studies of smoking cessation have typically relied upon
biomarker collection at in-person visits to validate smoking
status. However, saliva specimens can be successfully collected
remotely and mailed back to investigators. Also, it is possible
to collect CO measurements using devices connected to
smartphones (eg, the iCO Smokerlyzer monitor [19]). During
biospecimen collection, video calls or facial recognition software
can be used to verify participant identify, and incentives can be
credited virtually to a ClinCard account. In this study, we
observed specimen collection during most visits via Zoom;
remuneration was not credited to a participant’s account until
the specimen was received. Adherence to study medication can
be assessed remotely via saliva specimens or using the
Medication Event Monitoring System (MEMS), which records
pill container openings. However, direct observation of
medication self-administration, along with remote assessments
of weight, height, and blood pressure, is potentially more
intrusive and introduces several complexities [1]. In this study,
we conducted remote medication accountability assessments;

however, to make remote visits more feasible, we did not require
participants to send back pill containers, and we dropped a
number of secondary assessments (ie, weight, blood pressure,
and CO) from the study.

In March 2020, the US Food and Drug Administration offered
recommendations for ongoing and planned clinical trials [20],
including “alternatives to in-person safety assessment (eg, phone
contact, virtual visits, alternative locations for assessment),
direct-to-patient investigational product delivery, the collection
of efficacy endpoint data, replacing on-site monitoring with
decentralized or remote monitoring, and additional safety
monitoring of trial participants if the trial is halted or treatment
is discontinued.” Consistent with these recommendations, we
used the final in-person visit to provide participants in our
clinical trial with the materials and resources to continue visits
remotely. Importantly, the implications of these modifications
remain unclear. Thus, we examined quantitative (rates of remote
visit completion and rates of saliva specimen collection) and
qualitative aspects of the transition to remote visits. To our
knowledge, this study is among the first to explore participants’
experiences and the impact of such transitions in a smoking
cessation trial during the COVID-19 pandemic.

The findings for visit completion were generally encouraging;
we observed robust and sustained rates of completion for
scheduled clinic visits after the migration to a remote platform
of telephone and/or Zoom calls (83.6%) as a result of the
COVID-19 pandemic. Importantly, the completion rate was not
significantly lower than that of a historical comparison group,
namely the pre–COVID-19 cohort comprising participants from
the calendar years 2018 and 2019 who only experienced
in-person visits (89.8%). Although the comparison is
quasi-experimental, the two cohorts were comparable on all
baseline participant and smoking characteristics, ruling out a
variety of potential confounds. However, there is one critical
confound between groups: participants in the COVID-19 cohort
were also faced with the unique circumstances of the pandemic.

It is important to note that we were not powered to detect small
group differences in visit completion rates. Conversely, the
transition from in-person to remote visits was made quite rapidly
and may represent a “worst case scenario.” We would anticipate
that remote visit completion rates would be even better if
participants were preinformed of the remote visits and as a result
of further refinement and standardization of our procedures.
Regarding remote visits more generally, it is important to note
that none of the current participants anticipated the possibility
of remote visits upfront. Visit completion rates may be even
higher in trials that are specifically designed to be remote [21].

The second goal of this research was to understand the opinions
and experiences of clinical trial participants who were required
to change from in-person to remote visits after completing at
least one in-person clinic visit. Interviews with 15 such
participants suggested a mix of benefits and challenges for
remote visits. Benefits included not having to travel to on-site
appointments, avoiding potential exposure to COVID-19, and
the general convenience of staying at home. Challenges of
remote visits involved the less personal nature of interactions
with project staff, technology challenges, and less accountability.
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Taken together, these data provide suggestions for more
satisfying participant experiences in future intervention trials.
For example, planning sufficient time and pre-educational
sessions to deliver technology support may be necessary for
successful remote visits via telephone or video. In addition,
sending reminder calls or SMS text messages in advance of
scheduled video or teleconferences seems to enhance
participants’ accountability. Several participants in our study
also commented on less privacy and more distractions at home,
while others felt that privacy was greater at home. Few
participants (2/15, 13%) who were required to transition to
remote visits reported familiarity with virtual visits or telehealth
at the time of migration to a remote platform. However,
following their experience in this study, a large percentage
(13/15, 87%) reported a willingness to participate with telehealth
visits either via telephone or video in the future. After the
experience of both in-person and remote visits, most participants
recommended a mix of visit types or choosing from both options
going forward. Studies comparing use of video counseling to
telephone counseling have focused on specific groups of
smokers (eg, women with HIV, Korean American women, rural
residents in Kansas, rural residents in Australia) [6-8], limiting
generalizability. Nonetheless, it seems both reasonable and
practical to use video and telephone platforms to deliver
counseling support to smokers interested in quitting.

Participants in our clinical trial were already familiar with
electronic data capture (REDCap) for completing many study
measures; therefore, the transition to remote visits may have
had less of an impact on that component. We did lose the ability
to assess exhaled breath CO; however, we successfully retained
our primary bioverification measure (salivary cotinine), as 93%
of all remote visits were accompanied by the participant sending
back their saliva sample.

Adherence, measured as time spent in treatment, for face-to-face
versus a mix of face-to-face and web visits was studied among
292 persons enrolled in a 10-session smoking cessation trial
conducted in the Netherlands [5]. Adherence was similar in the
2 groups; however, the blended group demonstrated more
treatment time spent during face-to-face visits compared to web
visits; the only factor that predicted increased adherence was

older age (R2=0.047). These authors concluded that in-person
visits compensated for weaknesses of the web visits, which was
also noted in qualitative research among smokers in this trial
[22]. Our study assessed adherence based on completion of
scheduled visits and did not track duration of visits. Finally, we
observed that 93% of the remote visits in the COVID-19 cohort
were accompanied by returned saliva specimens, suggesting
that saliva specimen collection for bioverification of cessation
or assessing study drug levels is feasible.

Limitations of this study include the modest size of the cohort
that transitioned to remote clinic visits, limited power to examine
differences in rates of completion by individual visits or among
specific subgroups of participants, and the inability to assess
nonrespondent bias. Also, the duration of the interviews with
participants who completed remote clinical visits was generally

shorter than what is typical for qualitative studies; however,
this was reflective of the focused nature of the interview guide
and a desire to not burden respondents to an extent that would
negatively affect the completion of long-term follow-up visits
for participants still in the trial. These modest limitations are
offset by the unique strengths of our mixed methods approach,
which supported an examination of opinions and experiences
of participants enrolled in an ongoing clinical trial of smoking
cessation who were required to change from in-person clinic
visits to remote visits and the quasi-experimental design
comparing rates of visit completion to a comparable group of
participants followed over a similar time period in calendar
years 2018 and 2019.

The experience of the COVID-19 pandemic has forced many
investigators to more rapidly use and incorporate mobile health
and technology applications into their ongoing clinical trials.
This study suggests that participants in our smoking cessation
trial were successfully transitioned from in-person to remote
clinic visits based on high rates of visit and biospecimen
completion and general satisfaction with the experience.

These unique analyses provide valuable information on the
experiences and perspectives of participants enrolled in a clinical
trial of smoking cessation who were transitioned from in-person
to remote clinic visits due to the COVID-19 pandemic. This
synthesis of qualitative and quantitative data support a successful
transition process from in-person to remote visits for this
smoking cessation clinical trial, as Dahne and colleagues [1]
suggested. As such, this study also provides some initial
direction for the design of future clinical trials, given the robust
rates of completion for remote visits.

In summary, our findings indicate strong acceptability among
participants in this clinical trial for completing clinic visits
remotely after starting initially with in-person visits and suggest
the potential importance of considering individual preferences
with regard to potentially transitioning to remote visits. These
study findings are consistent with promising results of studies
in which technology was used to support remote delivery of
smoking cessation treatment [3,6-8,23]. However, this study
extends the possibilities to use of mobile and virtual modes for
successful smoking cessation trial implementation, including
assessment and data collection in the context of a pandemic.
Furthermore, the mixed methods approach provides a more
in-depth understanding of the potential impact on visit
completion rates and experiences regarding the transition process
among study participants who were not anticipating such
changes. However, the optimal mix of in-person and remote
visits remains undetermined, as does our understanding of how
these changes may impact study outcomes. Finally, the
successful transition of these clinical trial participants from
in-person to remote visits was likely supported by several
factors, including the development of rapport through in-person
visits, provision of detailed instructions, the availability of both
telephone or video platforms and the availability of support to
trouble shoot technical issues, as well as strong motivation by
participants to quit smoking.

JMIR Form Res 2021 | vol. 5 | iss. 4 | e25541 | p. 9https://formative.jmir.org/2021/4/e25541
(page number not for citation purposes)

Mahoney et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

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


Acknowledgments
We acknowledge the efforts of Robert Cooper and Rosy Zel in conducting the telephone interviews. This research was supported
in part by the National Cancer Institute (R01 CA206193); additional research infrastructure support was provided by the National
Center for Advancing Translational Sciences/National Institutes of Health (UL1TR001412) to the University at Buffalo. Pfizer
provided study medication and placebo at no cost but had no role in the conceptualization or conduct of the study; nor does Pfizer
play any role in analysis or publication of study data.

Authors' Contributions
All authors have read and agree to the published version of the manuscript. MCM, LWH, and NJS conceived the study; MCM,
EP, and NJS contributed to the methodology; MCM, LWH, CD, and NJS contributed to the data collection; MCM, EP, and NJS
performed the formal analysis; MCM prepared the original draft; MCM, LWH, NJS, EP, and CD reviewed and edited the
manuscript; LWH, MCM contributed to funding.

Conflicts of Interest
MCM has received study medications from Pfizer in support of randomized clinical trials and has previously served as a consultant
to and speaker for Pfizer on the topic of smoking cessation; he also serves as medical director of the New York State Smokers
Quit Line.

References

1. Dahne J, Tomko R, McClure E, Obeid JS, Carpenter MJ. Remote methods for conducting tobacco-focused clinical trials.
Nicotine Tob Res 2020 Dec 12;22(12):2134-2140 [FREE Full text] [doi: 10.1093/ntr/ntaa105] [Medline: 32531046]

2. Do H, Tran B, Pham Q, Nguyen L, Tran T, Latkin C, et al. Which eHealth interventions are most effective for smoking
cessation? A systematic review. PPA 2018 Oct;Volume 12:2065-2084. [doi: 10.2147/ppa.s169397]

3. Whittaker R, McRobbie H, Bullen C. Mobile phone-based interventions for smoking cessation. Cochrane Database Syst
Rev 2016;4. [doi: 10.1002/14651858.cd006611]

4. Uscher-Pines L, Sousa J, Raja P, Mehrotra A, Barnett M, Huskamp HA. Treatment of opioid use disorder during COVID-19:
experiences of clinicians transitioning to telemedicine. J Subst Abuse Treat 2020 Nov;118:108124 [FREE Full text] [doi:
10.1016/j.jsat.2020.108124] [Medline: 32893047]

5. Siemer L, Brusse-Keizer MGJ, Postel MG, Ben Allouch S, Sanderman R, Pieterse ME. Adherence to blended or face-to-face
smoking cessation treatment and predictors of adherence: randomized controlled trial. J Med Internet Res 2020 Jul
23;22(7):e17207 [FREE Full text] [doi: 10.2196/17207] [Medline: 32459643]

6. Richter KP, Shireman TI, Ellerbeck EF, Cupertino AP, Catley D, Cox LS, et al. Comparative and cost effectiveness of
telemedicine versus telephone counseling for smoking cessation. J Med Internet Res 2015 May 08;17(5):e113 [FREE Full
text] [doi: 10.2196/jmir.3975] [Medline: 25956257]

7. Kim S, Sitthisongkram S, Bernstein K, Fang H, Choi W, Ziedonis D. A randomized controlled trial of a videoconferencing
smoking cessation intervention for Korean American women: preliminary findings. IJWH 2016 Sep;Volume 8:453-462.
[doi: 10.2147/ijwh.s109819]

8. Kim S, Darwish S, Lee SA, Sprague C, DeMarco RF. A randomized controlled pilot trial of a smoking cessation intervention
for US women living with HIV: telephone-based video call vs voice call. IJWH 2018 Sep;Volume 10:545-555. [doi:
10.2147/ijwh.s172669]

9. Byaruhanga J, Wiggers J, Paul CL, Byrnes E, Mitchell A, Lecathelinais C, et al. Acceptability of real-time video counselling
compared to other behavioural interventions for smoking cessation in rural and remote areas. Drug Alcohol Depend 2020
Dec 01;217:108296 [FREE Full text] [doi: 10.1016/j.drugalcdep.2020.108296] [Medline: 32980788]

10. EVarQuit: Extended Pre-quit Varenicline to Assist in Quitting Smoking (EVarQuit). ClinicalTrials.gov. 2017 Aug 25.
URL: https://clinicaltrials.gov/ct2/show/study/NCT03262662 [accessed 2021-04-28]

11. Creswell J, Plano CV. Designing and Conducting Mixed Methods Research. Thousand Oaks, CA: Sage Publications; 2007.
12. Sandelowski M. Focus on qualitative methods: using qualitative methods in intervention studies. Res Nurs Health 1996

Aug;19(4):359-364. [doi: 10.1002/(SICI)1098-240X(199608)19:4<359::AID-NUR9>3.0.CO;2-H] [Medline: 8773558]
13. Creswell J. Research Design: Qualitative, Quantitative, and Mixed Methods Approaches. Thousand Oaks, CA: Sage

Publications; 2009.
14. Heatherton TF, Kozlowski LT, Frecker RC, Fagerström KO. The Fagerström Test for Nicotine Dependence: a revision of

the Fagerström Tolerance Questionnaire. Br J Addict 1991 Sep;86(9):1119-1127. [doi: 10.1111/j.1360-0443.1991.tb01879.x]
[Medline: 1932883]

15. Fagerström K, Russ C, Yu C, Yunis C, Foulds J. The Fagerström Test for Nicotine Dependence as a predictor of smoking
abstinence: a pooled analysis of varenicline clinical trial data. Nicotine Tob Res 2012 Dec 30;14(12):1467-1473. [doi:
10.1093/ntr/nts018] [Medline: 22467778]

16. Fetters MD, Curry LA, Creswell JW. Achieving integration in mixed methods designs-principles and practices. Health
Serv Res 2013 Dec 23;48(6 Pt 2):2134-2156 [FREE Full text] [doi: 10.1111/1475-6773.12117] [Medline: 24279835]

JMIR Form Res 2021 | vol. 5 | iss. 4 | e25541 | p. 10https://formative.jmir.org/2021/4/e25541
(page number not for citation purposes)

Mahoney et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/32531046
http://dx.doi.org/10.1093/ntr/ntaa105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32531046&dopt=Abstract
http://dx.doi.org/10.2147/ppa.s169397
http://dx.doi.org/10.1002/14651858.cd006611
http://europepmc.org/abstract/MED/32893047
http://dx.doi.org/10.1016/j.jsat.2020.108124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32893047&dopt=Abstract
https://www.jmir.org/2020/7/e17207/
http://dx.doi.org/10.2196/17207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32459643&dopt=Abstract
https://www.jmir.org/2015/5/e113/
https://www.jmir.org/2015/5/e113/
http://dx.doi.org/10.2196/jmir.3975
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25956257&dopt=Abstract
http://dx.doi.org/10.2147/ijwh.s109819
http://dx.doi.org/10.2147/ijwh.s172669
http://europepmc.org/abstract/MED/32980788
http://dx.doi.org/10.1016/j.drugalcdep.2020.108296
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32980788&dopt=Abstract
https://clinicaltrials.gov/ct2/show/study/NCT03262662
http://dx.doi.org/10.1002/(SICI)1098-240X(199608)19:4<359::AID-NUR9>3.0.CO;2-H
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8773558&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.1991.tb01879.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1932883&dopt=Abstract
http://dx.doi.org/10.1093/ntr/nts018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22467778&dopt=Abstract
http://europepmc.org/abstract/MED/24279835
http://dx.doi.org/10.1111/1475-6773.12117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24279835&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


17. Hsieh H, Shannon SE. Three approaches to qualitative content analysis. Qual Health Res 2005 Nov 01;15(9):1277-1288.
[doi: 10.1177/1049732305276687] [Medline: 16204405]

18. Thomas DR. A general inductive approach for analyzing qualitative evaluation data. Am J Eval 2016 Jun 30;27(2):237-246.
[doi: 10.1177/1098214005283748]

19. iCO Smokerlyzer user manual. Bedfont Scientific. URL: https://www.bedfont.com/documents/iCO-Smokerlyzer-manual.
pdf [accessed 2021-04-28]

20. Conduct of clinical trials of medical products during the COVID-19 public health emergency: guidance for industry,
investigators, and institutional review boards. US Food & Drug Administration. URL: https://www.fda.gov/media/136238/
download [accessed 2021-04-28]

21. Nomura A, Tanigawa T, Muto T, Oga T, Fukushima Y, Kiyosue A, et al. Clinical efficacy of telemedicine compared to
face-to-face clinic visits for smoking cessation: multicenter open-label randomized controlled noninferiority trial. J Med
Internet Res 2019 Apr 26;21(4):e13520 [FREE Full text] [doi: 10.2196/13520] [Medline: 30982776]

22. Siemer L, Ben Allouch S, Pieterse ME, Brusse-Keizer M, Sanderman R, Postel MG. Patients' user experience of a blended
face-to-face and web-based smoking cessation treatment: qualitative study. JMIR Form Res 2020 Jun 03;4(6):e14550
[FREE Full text] [doi: 10.2196/14550] [Medline: 32343245]

23. Carlson LE, Lounsberry JJ, Maciejewski O, Wright K, Collacutt V, Taenzer P. Telehealth-delivered group smoking cessation
for rural and urban participants: feasibility and cessation rates. Addict Behav 2012 Jan;37(1):108-114. [doi:
10.1016/j.addbeh.2011.09.011] [Medline: 21968227]

Abbreviations
CO: carbon monoxide
FTCD: Fagerstrom Test of Cigarette Dependence
IRB: Institutional Review Board
MEMS: Medication Event Monitoring System
REDCap: Research Electronic Data Capture

Edited by G Eysenbach; submitted 05.11.20; peer-reviewed by A Younas, B Smith; comments to author 02.03.21; revised version
received 17.03.21; accepted 13.04.21; published 30.04.21

Please cite as:
Mahoney MC, Park E, Schlienz NJ, Duerr C, Hawk LW
Transitioning to Remote Clinic Visits in a Smoking Cessation Trial During the COVID-19 Pandemic: Mixed Methods Evaluation
JMIR Form Res 2021;5(4):e25541
URL: https://formative.jmir.org/2021/4/e25541
doi: 10.2196/25541
PMID: 33878020

©Martin Christopher Mahoney, Eunhee Park, Nicolas J Schlienz, CeCe Duerr, Larry W Hawk. Originally published in JMIR
Formative Research (https://formative.jmir.org), 30.04.2021. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in JMIR Formative Research, is properly cited. The
complete bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this copyright and
license information must be included.

JMIR Form Res 2021 | vol. 5 | iss. 4 | e25541 | p. 11https://formative.jmir.org/2021/4/e25541
(page number not for citation purposes)

Mahoney et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1177/1049732305276687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16204405&dopt=Abstract
http://dx.doi.org/10.1177/1098214005283748
https://www.bedfont.com/documents/iCO-Smokerlyzer-manual.pdf
https://www.bedfont.com/documents/iCO-Smokerlyzer-manual.pdf
https://www.fda.gov/media/136238/download
https://www.fda.gov/media/136238/download
https://www.jmir.org/2019/4/e13520/
http://dx.doi.org/10.2196/13520
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30982776&dopt=Abstract
https://formative.jmir.org/2020/6/e14550/
http://dx.doi.org/10.2196/14550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32343245&dopt=Abstract
http://dx.doi.org/10.1016/j.addbeh.2011.09.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21968227&dopt=Abstract
https://formative.jmir.org/2021/4/e25541
http://dx.doi.org/10.2196/25541
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33878020&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

