& frontiers | Frontiers in Rehabilitation Sciences

'.) Check for updates

OPEN ACCESS

EDITED BY
Emanuela Formaggio,
University of Padua, Italy

REVIEWED BY
Luca Sebastianelli,
Hospital of Vipiteno, Italy
Angela Maria Sanna,

ATS Sardegna, Italy

*CORRESPONDENCE
Alina Shevorykin
alina.shevorykin@roswellpark.org

SPECIALTY SECTION

This article was submitted to Interventions for
Rehabilitation, a section of the journal Frontiers
in Rehabilitation Sciences

RECEIVED 27 September 2022
ACCEPTED 17 February 2023
PUBLISHED 03 March 2023

CITATION

Shevorykin A, Carl E, Liskiewicz A, Hanlon CA,
Bickel WK, Mahoney MC, Vantucci D, Bensch L,
Thorner H, Marion M and Sheffer CE (2023)
Perceived research burden of a novel
therapeutic intervention: A study of transcranial
magnetic stimulation for smoking cessation.
Front. Rehabil. Sci. 4:1054456.

doi: 10.3389/fresc.2023.1054456

COPYRIGHT
© 2023 Shevorykin, Carl, Liskiewicz, Hanlon,
Bickel, Mahoney, Vantucci, Bensch, Thorner,
Marion and Sheffer. This is an open-access
article distributed under the terms of the
Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other
forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication in this
journal is cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not
comply with these terms.

Frontiers in Rehabilitation Sciences

Brief Research Report
03 March 2023
10.3389/fresc.2023.1054456

Perceived research burden of a
novel therapeutic intervention: A
study of transcranial magnetic
stimulation for smoking cessation

Alina Shevorykin'*, Ellen Carl', Amylynn Liskiewicz’,
Colleen A. Hanlon?, Warren K. Bickel’, Martin C. Mahoney’,
Darian Vantucci', Lindsey Bensch', Hannah Thorner",
Matthew Marion' and Christine E. Sheffer!

'Department of Health Behavior, Roswell Park Comprehensive Cancer Center, Buffalo, NY, United States,
2Department of Cancer Biology, Wake Forest School of Medicine, Winston-Salem, NC, United States,
Addiction Recovery Research Center, Center for Health Behavior Research, Fralin Biomedical Research
Institute at VTC, Roanoke, VA, United States

Background: Translating repetitive transcranial magnetic stimulation (rTMS) into
evidence-based clinical applications relies on research volunteers with different
perspectives on the burden of study participation. Additionally, clinical
applications of rTMS require multiple visits over weeks or months, the impact of
research burden is an important component for these studies and translation of
these findings to clinical practice. High frequency rTMS has significant potential
to be developed as an evidence-based treatment for smoking cessation,
however, the optimal rTMS dosing strategies have yet to be determined.
Participant burden is an important component of determining optimal dosing
strategy for rTMS as a treatment for long-term smoking cessation.

Methods: In this double-blinded, sham-controlled, randomized design, the effects
of treatment duration, intensity, and active/sham assignment of rTMS on research
burden were examined.

Results: Overall level of perceived research burden was low. Experienced burden
(M =26.50) was significantly lower than anticipated burden (M = 34.12). Research
burden did not vary by race or income.

Conclusions: Overall research burden was relatively low. Contrary to our
hypotheses, we found little evidence of added significant burden for increasing
the duration or intensity of rTMS, and we found little evidence for differences in
research burden by race or income.

Clinical Trial Registration: identifier NCT03865472.
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1. Introduction

“None knows the weight of another’s burden.” — George Herbert

Tobacco use continues to be one of the greatest preventable causes of death and disease
in the world today (1, 2). In the US, smoking cigarettes causes nearly half a million deaths
annually, including nearly one third of all cancer deaths (1, 3). Most smokers make repeated
unsuccessful attempts to quit every year (4), and while evidence based medications and
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behavioral interventions are available, considerable opportunities
to improve treatment efficacy remain (5). Moreover, cigarette
smoking is increasingly concentrated among many marginalized
groups, including racial minorities and those with limited
financial resources, who are typically underrepresented in
smoking cessation research (1, 6). Clinical research is needed to
develop new and/or to enhance existing therapies to advance the
treatment of cigarette smoking and other tobacco product use,
especially among those groups where disparities in tobacco use
persist. Repetitive Transcranial Magnetic Stimulation (rTMS) was
recently cleared by the FDA for short-term smoking cessation
(FDA K200957), however more research is needed to determine
the optimal dosing of rTMS to achieve long-term abstinence.
Given that multiple rTMS sessions per week over the course of
several weeks are needed for efficacy, and long-term smoking
cessation outcomes require at least 6 months of longitudinal
observation, evaluating participants’ perception of the burden
associated with this approach is essential to the continued
investigation of rTMS for long-term smoking cessation.

All  clinical
participation.

research relies on individuals’ voluntary
These different

backgrounds, have different motivations for participation, and are

individuals come from
likely to have different perspectives on the burdens and benefits
of participation (7). Participant research burden is defined as “a
subjective phenomenon that describes the perception by the
participant of the psychological, physical, and/or economic
hardships associated with participation in the research process”
(8). Contemporary conceptualizations of research burden focus
on the subjective, perceived nature of the research burden,
similar to perceived nature of stress. For instance, experiences
can be highly stressful for one person and not at all stressful for
another. Similarly, the same number of rTMS sessions might not
be perceived as similarly burdensome to different participants.
Nonetheless, research burden has the power to significantly
impact the research process when participants perceive that their
resources to be inadequate or insufficient to handle the demands
of study participation (9). Research burden might also be
mediated by the relevance of the research topic to individuals’
health or motivations, the health status of participants, and the
characteristics of the research environment (10). Understanding
research burden is a methodological necessity in the rigorous
development of rTMS for long-term smoking cessation because
important factors such as dosing must be understood in the
context of participants’ willingness to complete the treatment and
the long-term outcome assessments.

Research burden also has implications that affect biases in
recruitment, retention, and ultimately the generalizability of
findings. Recruitment challenges can delay the study process,
cause budgetary challenges, and prevent study completion. In
smoking cessation trials, difficulties with retention result in
missing data and a reduction in the accuracy of efficacy estimates
(11, 12) and may lead to non-significant findings in an intent-to-
treat design. Participant fatigue from onerous baseline or
outcome assessments can affect the accuracy of assessments (13).
Disproportionate challenges with research burden for particular
groups can affect sample characteristics and generalizability of
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findings (14). Results need to be generalizable to a significant
proportion of individuals who smoke cigarettes today who often
have physical and/or mental health conditions, have fewer
financial or other resources, and/or belong to marginalized
groups that harbor rightful distrust of the clinical research
community (2, 3, 15). Understanding the experience of research
burden among different participant groups is key to robust and
generalizable findings.

We examined perceived research burden throughout the
research process in an ongoing study investigating 20 Hz rTMS
dosing strategies for long-term smoking cessation (16, 17). The
parent study utilized a fully crossed, 3x2x2 randomized
double-blinded, sham-controlled factorial design to examine the
optimal dose of rTMS in terms of treatment duration and
intensity in preparation for a large efficacy study. Many aspects
of this study have the potential to negatively impact research
burden including the number of in-person assessment
appointments (n=7), the number of rTMS sessions (8, 12 or 16
days of sessions), and the number of sessions per day (one or
two sessions per day), as well as the possibility of being assigned
to sham rTMS.

The COVID-19 pandemic had a significant impact on
participants’ ability to participate in the parent study. In
addition, once the study resumed with new COVID-19 safety
additional that

potentially affect research burden such as more complex travel,

protocols, factors were introduced could
building access requirements, concerns about social distancing,
and bothersome safety measures and protocols. To enable us to
determine the degree of participant burden in rTMS study
without extra stressors of the pandemic, we sought to examine
research burden among participants who completed the research
process before the onset of the pandemic. Among this group of
participants, we compared anticipated research burden (ARB),
assessed at baseline, with experienced research burden (ERB),
collected at the final 6-month outcome assessment, to evaluate
potential differences between anticipated and experienced
burden. We hypothesized that increases in the number of days of
treatment (i.e., duration) and the number of sessions per day
(i.e, intensity) would be associated with increased perceived
burden of research. We also hypothesized that racial minorities
and lower income participants would experience significantly
more research burden than white higher-income participants.
These findings provide preliminary evidence for perceived
research burden among participants enrolled in a rTMS study for
long-term smoking cessation, a pre-pandemic comparison for
any data collected during or after the pandemic. To our
knowledge, this is the first documented evidence of perceived

research burden from participants enrolled in any rTMS study.

2. Methods
2.1. Participants

Participants were right-handed adults (age 18-65) who smoked
between 5 and 25 cigarettes per day and were motivated to quit
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smoking, tested negative on a 12-panel urine test for drugs of abuse
and a pregnancy test (women only), and passed the Transcranial
Magnetic Stimulation Adult Safety and Screening Questionnaire
(18). Only participants who completed the study timeline before
March 20, 2020, the date New York State was declared the
epicenter of the COVID pandemic in the United States, were
included. This study was approved by the Roswell Park
Comprehensive Cancer Center Institutional Review Board in
Buffalo, NY. All
Participants were compensated $20 for each in-person visit (i.e.,

participants provided informed consent.
baseline, MRI, rTMS sessions, outcome assessments). Participants
were compensated an additional $50 bonus for completing all
assigned rTMS sessions in a given week and a $100 bonus for
completing all five outcome assessments. Participants were
recruited primarily through flyers in the community, social

media, print advertisement, and word of mouth.

2.2. Design

This study employed a fully crossed, double-blinded, sham-
controlled, 3x2x2 randomized factorial design. The three
dosing factors examined were treatment duration (8, 12, or 16
days of stimulation), treatment intensity (900 or 1,800 pulses per
day), and active/sham rTMS.

2.3. Procedure

After screening eligible participants completed the baseline
assessment and scheduled for a structural MRI of the head.
Before undergoing the MRI, we used the extended International
10-10 EEG electrode system to place a fiducial marker at the
AF3 electrode position, the site of stimulation. If the MRI
showed no abnormalities, participants were randomized and
provided with 30 min of smoking cessation counseling over the
telephone to support their quit attempt. On the day of the first
stimulation session, participants were required to show
biochemically validated 24h of abstinence from smoking.
Participants attended one or two rTMS sessions per day, four
days per week. Those randomized to 8 days of stimulation
completed their sessions within 2 weeks; 12 days of stimulation
within 3 weeks, and 16 days of stimulation within 4 weeks. Each
rTMS session delivered 900 pulses of 20 Hz rTMS. Actual
stimulation time per session was approximately 16 min. During
the first 8 days of stimulation, participants read the 8 Forever
Free smoking cessation self-help booklets (19, 20). Uptake of the
content of the booklets at home and during session was tracked
throughout the study. Participants returned to the laboratory for
5 outcome assessments: 4, 8, 12, 18, and 24 weeks after the first
stimulation session. Participants’ compensation. Participants were
compensated $20 for each study visit including baseline
assessment, MRI appointment, rTMS sessions, and outcome
assessments. Participants were provided a bonus of $50 if they
attended all 4 scheduled rTMS

sessions within a week.
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Participants were provided a bonus of $100 bonus if they
completed all five outcome assessments.

2.4. Bioethics

The study was approved by the Institutional Review Board of

Roswell Park Comprehensive Cancer Center (#I-65718).

Informed consent was obtained from all participants.

2.5. Stimulation preparation

All participants were prepared identically. The first session of
each week was initiated by determining the motor threshold (MT),
a  well-established method of standardizing
Stimulation was delivered at 110% of the MT. After determining
MT, conductive skin preparation gel was placed on two

stimulation.

rectangular, carbon-impregnated rubber electrodes (4 cm x5 cm)
placed firmly over the left frontalis muscle about 1 cm above the
eyebrow underneath the headband that held the Brainsight (Rogue
Research Inc) neuro-navigation reflective tracking balls. These
electrodes delivered focal electrical stimulation for the active
conditions but were not activated during the sham conditions.

2.6. Measures

Demographic characteristics, collected at baseline, included
age, sex,
household
patient version of the Perceived Research Burden Assessment

race, ethnicity, partnered status, education, and

income. Research burden was assessed with the

(PeRBA), a 2l-item instrument designed to assess participant

research burden in cancer clinical trials. A preliminary
investigation of the PeRBA with decisionally intact patients
visiting the University of Pittsburgh Alzheimer Disease Research
Center using vignettes of research studies suggested high internal
consistency (Cronbach’s alpha .87-.96) and good convergent and
discriminant validity (8). The PeRBA requires participants to rate
burdensome statements on a 5-point Likert scale from strongly
disagree (1) to strongly agree (5). The PeRBA has three scales:
Logistical (e.g., “I felt that this study’s visits might be too
frequent”, “I feel that it might be inconvenient to get to the
research center”), Psychological [e.g., “T feel that the researchers
might ask me too many questions”, “I feel that I may become
emotionally upset by the research procedure(s)”] and Physical
(e.g., “I feel that I may be physically harmed by the research

» o«

procedures or study intervention”, “I feel that I might experience
side effects from the research procedures or study intervention”).
The total score is a sum of all the PeRBA items, ranging from 21
to 105, with lower scores reflecting lower perceived burden. The
range of the Logistical Burden scale was from 9 to 45; the
Psychological Burden scale from 7 to 35; and Physical Burden
scale from 5 to 25. In addition, we tracked number of rTMS

sessions attended.
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Other measures included nicotine dependence, stress, and
depressive symptomology used to characterize the sample.
Nicotine dependence was assessed with the 6-item Fagerstrom
Test for Nicotine Dependence (FIND), range 0-10 (21). Stress
level was assessed with the 4-item Perceived Stress Scale 4 (PSS-
4) on a 5-point scale where 0=“never” and 4=“very often”,
range 0-16 (22). Depressive symptomatology was assessed with
the 20-item Centers for Epidemiological Studies Depression Scale
(CES-D) on a 4-point scale where 0=“rarely or none of the
time” and 3 =“most or all of the time,” range 0-60. A score of
16 or greater indicates possible depression (23).

2.7. Statistical analyses

Descriptive analyses were used to characterize the sample.
Cronbach’s Alpha was used to examine the internal consistency
of the PeRBA across all time points separately.

Repeated measures t-tests were used to examine differences
between ARB, assessed at baseline, and ERB, assessed at the
6-month outcome assessment. A mixed-model repeated-measures
analysis of variance (ANOVA) was used to examine the effects of
duration (8, 12, or 16 days of TMS stimulation), intensity (900
or 1,800 pulses per day), and active/sham condition on PeRBA
total scores. Race and household income were included in the
model to examine whether participation disparately affected
racial minorities and/or lower income participants. Race was
dichotomized into White and non-white (e.g., Black, African
American, Asian, Multi-racial, or Other). One-way between-
subjects ANOVAs were conducted to compare the effects of race
and household income on the proportion of missed rTMS
sessions and missed outcome assessments. To guard against
violations of the sphericity assumption with repeated-measures
data, all main effects and interactions were reported as significant
after the Greenhouse-Geisser correction. Means with standard
errors, F tests and p values are reported (or<0.05). All analyses
were conducted in IBM SPSS, Version 23 (24).

3. Results

Participants (n = 51) in this study represented about 20% of the
recruitment goal in the parent study. They were primarily middle-
aged (M =50.53, SD = 10.21). Two-thirds were female (62.7%) and
two-thirds were White (68.6%). Nearly half of participants had
household incomes less than $24,999 (48.0%). Most had some
post-secondary education (64.7%), and about one-third worked
full-time (35.3%). Participants smoked an average of 14.69 (SD =
5.44) cigarettes per day, were highly nicotine dependent (FTND,
M =5.06, SD =1.89), reported moderate stress levels (PSS-4, M =
4.80, SD=2.73) and no significant depressive symptomology
(CES-D, M=9.35 (SD=6.53). See Table 1. Participants were
nearly equally distributed between the active (45.1%, n=23) and
sham (54.9%, n = 28) conditions. See Table 2.

The PeRBA showed similar internal consistency as reported in
other studies (Cronbach’s alpha overall = 0.978; Cronbach’s alpha
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TABLE 1 Characteristics of participants (n = 51).

Characteristic Category Range or M (SD) or
Levels % (N)
Sociodemographic Age (in years) 20-64 50.53 (10.21)
Sex/Gender Female 62.7 (32)
Partnered status Un-partnered 54.9 (28)
Household income | <$24,999 48.0 (24)
$25,000-$49,999 21.6 (11)
$50,000-$75,000 15.7 (8)
>$75,000 15.7 (8)
Education <High school 353 (18)
College 56.9 (29)
Graduate school 7.8 (4)
Education (years) 10-19 13.91 (2.05)
Hispanic Yes 9.8 (5)
Race White 68.6 (35)
Black or African 19.6 (10)
American
Asian 2.0 (1)
Other or Multi 9.80 (5)
racial
Employment Full-time 35.3 (18)
Part-time 13.7 (7)
Retired 15.7 (8)
Disabled 9.8 (5)
Unemployed 17.6 (9)
Homemaker 7.8 (4)
Tobacco use At Cigarettes per day | 6-30 14.69 (5.44)
baseline Age started 8-44 16.94 (6.24)
smoking
Years of regular 4-50 30.73 (12.54)
smoking
FIND 0-8 5.06 (1.89)
Psychosocial PSS-4 0-11 4.80 (2.73)
CES-D 0-28 9.35 (6.53)

Note: Unpartnered, single, divorced, separated, widowed; Partnered, married,
partnered, or living with significant other; FTND, Fagerstrom Test for Nicotine
Dependence; PSS-4, Perceived Stress Scale — 4 Item; CES-D, Center for
Epidemiological Studies-Depression.

across assessment time points ranged from 0.931 to 0.965). The
mean total burden was 31.68 (SD 7.86), Logistical Burden was
13.36 (SD 4.29), Psychological Burden was 9.76 (SD 2.72), and
Physical Burden was 7.02 (SD 2.49). See Figure 1. The mean
ARB (M =34.12, SD=15.62) was significantly greater than the
mean ERB (M =26.50, SD = 8.80, t=3.53, p =.001).
Repeated-measures ANOVA revealed no main effects for time,
(Mpaseline = 33.61, SEpaseline = 4.18, Miyeek 4= 31.41, SE eck 4= 1.47,
Myeek 8=28.93, SEyeek 8 = 1.78, Myeek 12=27.83, SEyeek 12 =1.50,
Myeek 18=27.21, SEyeekc 18=2.42, Myeek 24=26.22, SEyeer 24=
2.11, F=2.18, p=.15), active or sham condition, (M,ctive=28.74,

TABLE 2 Number of participants (n = 51) across duration and intensity.

Intensity

1 session per day

8 sessions (n=11)

Duration

12 days

12 sessions (n =10)

16 days

16 sessions (n=9)

2 sessions per day

16 sessions (n=9)

24 sessions (n=6)

32 sessions (1 =6)

Intensity, 900 pulses provided during each session; Duration, number of days of

stimulation.
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& Logistical
= Psychological
& Physical

Average scores for each subscale
>

Week4 Week 8 Week 12 Week 18 Week 24
Baseline and outcome assessments

Baseline

FIGURE 1
Perceived research burden subscales over time during rTMS treatment
for smoking cessation. *Same subscript reflects significant difference
(< .05).

SEuctive =2.69, Munam =29.57, SEquam =236, F=.19, p=.68),
duration (Mg guys=2927, SEg duye=3.02 My gaye=29.71,
SE;» days = 2.95, Mg days = 28.48, SE ¢ days = 3.26, F=.06, p= .95),
intensity (Mooopulses = 30.019, SEonopulses = 229 Mysoopuses = 27.79
SEISOOpulses =280, F=127, p= .30), race (Mon—white = 29.18,
SEnon—white = 2.90, Myhnite =29.22, SEyphite =2.23, F=.07, p= .80),
(Munder 15000 =29-36,  SEunder

M15,000—50,000 =28.14, SEunder 15,000-50,000 = 3.26, Mabove 50,000 =
29.99, SEabove 50,000 = 3.12, F=.17, p=.85) on perceived research

or income 15,000 = 2.87,

burden. There were no interactions between time and active or
sham condition (F=.16, p=.85), time and duration (F=.57,
p=.69), time and intensity (F=1.03, p=.38), time and race
(F=.578, p=.57),
perceived research burden, see Table 3.

time and income (F=.78, p=.55) on

Overall, 85.9% of outcome assessments were completed with
86.7% completing the final 6-month outcome assessment. See
Table 4. Race was not a significant predictor of missed rTMS

10.3389/fresc.2023.1054456

sessions (F=1.73, p=.15) or missed outcome assessments
(F=.29, p=.91). Income was not a significant predictor of
missed rTMS sessions (F=.58, p=.63) or missed outcome
assessments (F=.06, p=.98).

4. Discussion

Among participants who reached study end of a long-term
rTMS smoking cessation trial prior to the COVID pandemic,
overall research burden was relatively low. Contrary to our
hypotheses, we found little evidence of added significant
burden for increasing the duration or intensity of rTMS and
we found little evidence for differences in research burden by
race or income. The significant difference between ARB and
ERB suggests that participants anticipated the burden of
participation to be higher than they experienced by the end of
the study. These preliminary findings suggest that increasing
the number weeks of rTMS sessions from two to four and the
number of rTMS sessions per day from one to two does not
result in overburdening participants who are highly motivated
to quit smoking, at least prior to the COVID-19 pandemic.
The low number of missed sessions and the 87.7% retention
rate provide convergent validity of this low level of research
burden found among these participants. These findings also
provide a pre-pandemic comparison for data collected during
or post-pandemic.

Perceived participant burden is an important factor in the
examination of optimal rTMS dosing for smoking cessation and
other purposes. These findings suggest that the PeRBA might be
a reasonable measure of participant burden in other multi-
session r'TMS studies. The internal consistency of the total scores
in this study across time points ranged from 0.978 to 0.931,

TABLE 3 The effects of duration, intensity, active/sham condition of rTMS, race and income on research burden across time.

Effect Levels Baseline Week 4 Week 8 Week 12 Week 18 Week 24 p

Duration x Time 8 days 32.80 30.50 27.02 30.74 27.15 27.41 687
12 days 32.19 3273 3223 27.46 2827 2535
16 days 36.35 30.70 26.75 25.10 25.90 26.05

Intensity x Time 900 pulses 36.34 32.00 30.33 27.08 28.46 26.95 381
1,800 pulses 29.71 30.57 26.93 28.89 2543 25.18

Condition x Time Sham 31.92 31.24 31.03 28.08 29.34 25.79 848
Active 35.76 31.63 26.28 27.51 2451 26.77

Race x Time White 32.74 31.05 29.18 26.76 28.51 27.08 570
Non-White 34.86 31.93 28.57 29.36 2536 25.00

Income x Time Under $14,999 31.72 30.08 29.32 30.90 26.17 27.96 553
$15,000-$50,000 37.15 32.50 24.65 25.30 2555 23.70
Above $50,000 32.64 32.00 3236 26.50 29.96 26.46

TABLE 4 Percent of rTMS and outcome assessments completed by condition.

Duration

12 days

Intensity 900 pulses 1,800 pulses 900 pulses 1,800 pulses 900 pulses 1,800 pulses

(1 session per day) | (2 sessions per day) | (1 session per day) | (2 sessions per day) | (1 session per day) | (2 sessions per day)
Percent of rTMS sessions completed 100% 93.06% 100% 96.43% 91.67% 100%
Percent of outcome sessions completed 92.73% 68.9% 88% 100% 82.2% 86.7%
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which compares favorably with the internal consistencies found in
a preliminary study (0.87-0.96) as well as the level of burden
anticipated from more invasive study procedures in other studies
(7). Additional research into the psychometrics of the PeRBA
might provide additional evidence of construct and criterion
validity as well as reliability.

These findings are limited to participants who, of course, are
willing to enroll in a lengthy research study to quit smoking. As
usual, the screening and consent processes likely eliminated
potential participants for whom the study appeared to be too
burdensome. Research burden might also be mediated by the
relevance of the research topic to individuals’ health or
motivations. Specifically, participants in this study were middle-
aged individuals who were highly dependent on cigarette
smoking, who expressed a strong desire to quit smoking, and
who had experienced numerous failed quit attempts. These
factors might also have affected perceived burden in this study
in a positive manner.

The compensation participants receive for donating their time
and personal data is an unexplored aspect of perceived research
burden and may have contributed to any perceived inherent
cost-benefit analyses that participants may have personally
undergone. Timely and sufficient compensation might make
study protocol compliance feel less burdensome. In this study
participants were paid in cash immediately after meeting
addition, the
schedule (i.e., including bonuses), which was designed to

attendance requirements. In compensation
reinforce protocol compliance, might also have indirectly
affected perceived burden in a positive manner. These factors
might have added importance in this study because smoking in
the United States and elsewhere is now highly concentrated
among individuals with lower incomes. These individuals might
not be able to attend if their time, travel, parking, and other
expenses are not compensated. These factors suggest that
attending to the amount, timeliness, and scheduling of
compensation might make the study procedures feel less
burdensome in addition to having other positive effects. More
research is needed to quantify this important aspect of
conducting research.

These findings might also reflect the characteristics of the
research environment. A crucial element in managing
perceived research burden is ensuring that individuals who
express interest know what to expect throughout the research
process. In addition, consistent and positive contact with
research personnel, compelling financial compensation,
effective tracking and reminder appointments, free parking,
and flexible scheduling can contribute positively to perceived
burden. Prior research links increased participant retention
rates with research personnel who are organized, specialized,
persistent and have good communication and interpersonal
skills (25, 26). Adjusting to participant needs without altering
study integrity is also likely to contribute to a reduced
perception of burden. For this study, the research team
thoroughly explained the research during the telephone
screening conversation, during the in-person screening visit,

as part of the consent process, and after the smoking
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cessation counseling session. Participants were provided with
a written schedule, and were reminded by email, text, and
before all The
supported respect, professionalism, and compassion (e.g.,

telephone appointments. team culture
addressing all participants as Mr. or Ms. unless invited
otherwise; adopting a stance of unconditional positive regard;
with

Additionally, the laboratory scheduled appointments from

empathizing challenges of quitting smoking).
7am until 7pm to accommodate participants’ schedules and
provide flexible scheduling if needed. Lower than anticipated
levels of research burden may have been the result of any of
these factors or their combination.

These preliminary findings have implications for the study of
rTMS for smoking cessation and its translation to clinical
practice. Furthermore, current findings have implications for our
understanding of research burden, as well as the importance and
relative ease of incorporating investigation of research burden
into behavioral research in general, and as an important
consideration in the examination and development of rTMS

interventions in particular.

4.1. Strengths and limitations

Limitations in this study include a moderate sample size and
the self-report nature of the PeRBA. However, the perceived
nature of construct of participant burden recognizes that the
same experience can be perceived differently by different
individuals and is a strength as well. The assessment of perceived
research burden did not include the role of participant
compensation, the role of the reputation of the organization, or
satisfaction with research staff and facilities. These factors should
be considered in future studies.

5. Conclusions

Despite the high duration and intensity of rTMS exposure in
the current study, we did not find evidence that these factors
affect the perceived burden of rTMS in the research setting, or
that the perceived burden of rTMS varies with race or income.
Additionally, we found that experienced research burden,
assessed during outcome assessment, was lower than the
anticipated research burden evaluated at baseline, suggesting that
appropriate preparation and accommodation on the part of the
research team may have led to participant experiences of
research burden that are in line with or lower that their
anticipated burden. Findings suggest that there may be certain
methodological considerations that can help improve perceived
and/or actual research burden, which may in turn help improve
overall study participation, retention, and other factors.
Understanding research burden can help institutional review
boards and other stakeholders to inform their decisions about

implementation of novel approaches.

frontiersin.org


https://doi.org/10.3389/fresc.2023.1054456
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/

Shevorykin et al.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding author.

Ethics statement

The studies involving human participants were reviewed and
approved by the Institutional Review Board of Roswell Park
(#1-65718). The
written informed

Center
their

Comprehensive Cancer patients/

participants  provided consent to

participate in this study.

Author contributions

AS, EC, CH, WB, and CS conceptualization. AS, EC, AL, CH,
WB, MM, DV, LB, HT, MM, and CS methodology. AS formal
analysis. AL, MM, DV, LB, HT, MM, and CS investigation. CS
resources, supervision, and funding acquisition. AS, EC, and AL
data curation. AS and CS writing—original draft preparation. AS,
EC, AL, CH, WB, MM, DV, LB, HT, MM, and CE writing—
review and editing. AS: visualization. AL and CS: project
administration. All authors contributed to the article and
approved the submitted version.

References

1. Services, US Department of Health and Human. The health consequences of
smoking—50 years of progress. A report of the surgeon general. Atlanta, GA: U.S.
Department of Health and Human Services, Centers for Disease Control and
Prevention, National Center for Chronic Disease Prevention and Health Promotion,
Office on Smoking and Health (2014).

2. George J, Thomas D. Tackling tobacco smoking: opportunities for pharmacists.
Int ] Pharm Pract. (2014) 22(2):103-4. doi: 10.1111/ijpp.12105

3. Centers for Disease Control and Prevention. Current Cigarette Smoking Among
Adults in the United States. (2020). Available at: https://www.cdc.gov/tobacco/
data_statistics/fact_sheets/adult_data/cig_smoking/index.htm#nation

4. Babb S, Malarcher A, Schauer G, Asman K, Jamal A. Quitting smoking among
adults—united States, 2000-2015. MMWR Morb Mortal Wkly Rep. (2017) 65
(52):1457-64. doi: 10.15585/mmwr.mm6552al

5. Fiore MC, Jaén CR, Baker TB, Bailey WC, Benowitz NL, Curry SJ, et al. Treating
tobacco use and dependence: 2008 update. Clinical practice guideline. Rockville, MD:
Public Health Service (2008).

6. Smedley BD, Stith AY, Nelson AR. Unequal treatment: Confronting racial and
ethnic disparities in health care. Washington (DC): National Academies Press (US)
(2003). doi: 10.17226/12875

7. Lingler JH, Schmidt KL, Gentry AL, Hu L, Terhorst LA. A new measure of
research participant burden: brief report. ] Empir Res Hum Res Ethics. (2014) 9
(4):46-9. doi: 10.1177/1556264614545037

8. Ulrich CM, Wallen GR, Feister A, Grady C. Respondent burden in clinical
research: when are we asking too much of subjects? IRB. (2005) 27(4):17-20.
Available at: https://www.ncbi.nlm.nih.gov/pubmed/16220630 doi: 10.2307/3563957

Frontiers in Rehabilitation Sciences

10.3389/fresc.2023.1054456

Funding

This research was funded by the National Cancer Institute
(5R01CA229415 PI: Sheffer). The
responsibility of the authors and does not necessarily represent

content is solely the
the official views of the National Cancer Institute or the National
Institutes of Health.

Acknowledgments

We want to acknowledge all our participants who devoted their
time and effort to our scientific community over many years and
made advances in science possible. We also would like to
acknowledge our lab member who were helping with this project.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

9. Lazarus RS, Folkman S. Stress, appraisal, and coping. New York: Springer
Publishing Company (1984). 456 p. Available at: https://play.google.com/store/
books/details?id=i-ySQQuUpr8C

10. Ejiogu N, Norbeck JH, Mason MA, Cromwell BC, Zonderman AB, Evans MK.
Recruitment and retention strategies for minority or poor clinical research
participants: lessons from the healthy aging in neighborhoods of diversity across the
life span study. Gerontologist. (2011) 51(Suppl 1):S33-45. Available at: https://www.
ncbi.nlm.nih.gov/pubmed/21565817 doi: 10.1093/geront/gnr027

11. Blankers M, Smit ES, van der Pol P, de Vries H, Hoving C, van Laar M. The
missing = smoking assumption: a fallacy in internet-based smoking cessation trials?
Nicotine Tob Res. (2016) 18(1):25-33. doi: 10.1093/ntr/ntv055

12. Sheffer CE, Stitzer M, Payne TJ], Applegate BW, Bourne D, Wheeler JG.
Treatment for tobacco dependence for rural, lower-income smokers: outcomes,
predictors, and measurement considerations. Am ] Health Promot. (2009) 23
(5):328-38. Available at: https://www.ncbi.nlm.nih.gov/pubmed/19445436 doi: 10.
4278/ajhp.06031933

13. Egleston BL, Miller SM, Meropol NJ. The impact of misclassification due to
survey response fatigue on estimation and identifiability of treatment effects. Stat
Med. (2011) 30(30):3560-72. Available at: https://www.ncbi.nlm.nih.gov/pubmed/
21953305 doi: 10.1002/sim.4377

14. Konkel L. Racial and ethnic disparities in research studies the challenge of
creating more diverse cohorts. Environ Health Perspect. (2015) 123:A297-302.
doi: 10.1093/ntr/ntv055

15. Walter JK, Burke JF, Davis MM. Research participation by low-income and
racial/ethnic minority groups: how payment may change the balance. Clin Transl
Sci. (2013) 6(5):363-71. doi: 10.1111/cts.12084

frontiersin.org


https://doi.org/10.1111/ijpp.12105
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/adult_data/cig_smoking/index.htm#nation
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/adult_data/cig_smoking/index.htm#nation
https://doi.org/10.15585/mmwr.mm6552a1
https://doi.org/10.17226/12875
https://doi.org/10.1177/1556264614545037
https://www.ncbi.nlm.nih.gov/pubmed/16220630
https://doi.org/10.2307/3563957
https://play.google.com/store/books/details?id=i-ySQQuUpr8C
https://play.google.com/store/books/details?id=i-ySQQuUpr8C
https://www.ncbi.nlm.nih.gov/pubmed/21565817
https://www.ncbi.nlm.nih.gov/pubmed/21565817
https://doi.org/10.1093/geront/gnr027
https://doi.org/10.1093/ntr/ntv055
https://www.ncbi.nlm.nih.gov/pubmed/19445436
https://doi.org/10.4278/ajhp.06031933
https://doi.org/10.4278/ajhp.06031933
https://www.ncbi.nlm.nih.gov/pubmed/21953305
https://www.ncbi.nlm.nih.gov/pubmed/21953305
https://doi.org/10.1002/sim.4377
https://doi.org/10.1093/ntr/ntv055
https://doi.org/10.1111/cts.12084
https://doi.org/10.3389/fresc.2023.1054456
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/

Shevorykin et al.

16. Carl E, Liskiewicz A, Rivard C, Alberico R, Belal A, Mahoney MC, et al.
Dosing parameters for the effects of high-frequency transcranial magnetic
stimulation on smoking cessation: study protocol for a randomized factorial
sham-controlled clinical trial. BMC Psychol. (2020) 8(1):1-14. doi: 10.1186/
540359-020-00403-7

17. Shevorykin A, Carl E, Mahoney MC, Hanlon CA, Liskiewicz A, Rivard C, et al.
Transcranial magnetic stimulation for long-term smoking cessation: preliminary
examination of delay discounting as a therapeutic target and the effects of
intensity and duration. Front Hum Neurosci. (2022) 16:107-16. doi: 10.3389/
fnhum.2022.920383

18. Rossi S, Hallett M, Rossini PM, Pascual-Leone A. Safety, ethical considerations,
and application guidelines for the use of transcranial magnetic stimulation in clinical
practice and research. Clin Neurophysiol. (2009) 120(12):2008-39. Available at: https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC3260536/pdf/nihms-248023.pdf ~ doi:  10.
1016/j.clinph.2009.08.016

19. Brandon TH, Collins BN, Juliano LM, Lazev AB. Preventing relapse among
former smokers: a comparison of minimal interventions via telephone and mail.
J Consult Psychol. (2000) (2000) 68(1):103-13. doi: 10.1037//0022-006x.68.1.103

20. Brandon TH, Meade CD, Herzog TA, Chirikos TN, Webb MS, Cantor AB.
Efficacy and cost-effectiveness of a minimal intervention to prevent smoking

Frontiers in Rehabilitation Sciences

08

10.3389/fresc.2023.1054456

relapse: dismantling the effects of amount of content versus contact. ] Consult Clin
Psychol. (2004) 72(5):797-808. doi: 10.1037/0022-006X.72.5.797

21. Fagerstrom KO, Kunze M, Schoberberger R, Breslau N, Hughes JR, Hurt RD, et al.
Nicotine dependence versus smoking prevalence: comparisons among countries and
categories of smokers. Tob Control. (1996) 5(1):52-6. doi: 10.1136/tc.5.1.52

22. Cohen S, Lichtenstein E. Perceived stress, quitting smoking, and smoking
relapse. Health Psychol. (1990) 9(4):466-78. doi: 10.1037//0278-6133.9.4.466

23. Radloff LS. The CES-D scale: a self-report depression scale for research in the
general population. Appl Psychol Meas. (1977) 1(3):385-401. doi: 10.1177/
014662167700100306

24. Corp, IBM. IBM SPSS statistics for windows. Armonk, NY: IBM Corp (2015).

25. Robinson KA, Dennison CR, Wayman DM, Pronovost PJ, Needham DM.
Systematic review identifies number of strategies important for retaining study
participants. J Clin Epidemiol. (2007) 60(8):757-65. doi: 10.1016/j.jclinepi.2006.
11.023

26. Abshire M, Dinglas VD, Cajita MIA, Eakin MN, Needham DM, Himmelfarb
CD. Participant retention practices in longitudinal clinical research studies with
high retention rates. BMC Med Res Methodol. (2017) 17(1):1-10. doi: 10.1186/
$12874-017-0310-z

frontiersin.org


https://doi.org/10.1186/s40359-020-00403-7
https://doi.org/10.1186/s40359-020-00403-7
https://doi.org/10.3389/fnhum.2022.920383
https://doi.org/10.3389/fnhum.2022.920383
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3260536/pdf/nihms-248023.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3260536/pdf/nihms-248023.pdf
https://doi.org/10.1016/j.clinph.2009.08.016
https://doi.org/10.1016/j.clinph.2009.08.016
https://doi.org/10.1037//0022-006x.68.1.103
https://doi.org/10.1037/0022-006X.72.5.797
https://doi.org/10.1136/tc.5.1.52
https://doi.org/10.1037//0278-6133.9.4.466
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1016/j.jclinepi.2006.11.023
https://doi.org/10.1016/j.jclinepi.2006.11.023
https://doi.org/10.1186/s12874-017-0310-z
https://doi.org/10.1186/s12874-017-0310-z
https://doi.org/10.3389/fresc.2023.1054456
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org/

	Perceived research burden of a novel therapeutic intervention: A study of transcranial magnetic stimulation for smoking cessation
	Introduction
	Methods
	Participants
	Design
	Procedure
	Bioethics
	Stimulation preparation
	Measures
	Statistical analyses

	Results
	Discussion
	Strengths and limitations

	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


