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Abstract

Background The COVID-19 pandemic required immediate systematic change in healthcare delivery. Many institutions relied
on telemedicine as an alternative to in-person visits. There is limited data in the bariatric surgery literature to determine
how telemedicine impacts patient volume. This study evaluates the effects of using telemedicine for introductory bariatric
surgery seminars on patient volume at a single institution.

Methods A retrospective review was performed before and after implementing virtual introductory seminars for bariatric
surgery patients at a comprehensive metabolic and surgery center. The effect on attendance rates for introductory seminars
and completion rates of bariatric surgery was evaluated.

Results The introductory seminar attendance rate for the in-person/pre-telemedicine period, April 2019 to February 2020,
was compared to that of the virtual/post-telemedicine period, June 2020 to April 2021. A total of 836 patients registered for
an introductory seminar during the pre-telemedicine period with a 65.79% attendance rate. In the post-telemedicine period,
806 patients registered with a 67.87% attendance rate, which was not statistically different (p =0.37, 95% CI — 0.03-0.07).
Completion rates of bariatric surgery were analyzed using June 2019 to October 2019 as the pre-telemedicine period and
June 2020 to October 2020 as the post-telemedicine period. Similarly, there was no difference between the pre-telemedicine
surgery rate of 23.43% and post-telemedicine surgery rate of 19.68% (p=0.31, 95% CI — 0.11-0.04).

Conclusion Despite abruptly transitioning to virtual introductory bariatric seminars, there was no change in attendance rates
nor was there a difference in the number of patients progressing through the program and undergoing bariatric surgery at
our institution. This demonstrates similar efficacy of telemedicine and in-person introductory seminars for bariatric surgery
patients, which supports telemedicine as a promising tool for this patient population in the post-pandemic era.
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There are several pre-operative requirements patients must
meet prior to gaining approval for bariatric surgery [1]. In
addition to demonstrating the medical necessity for bariat-
ric surgery, patients must complete psychological-behavioral
evaluations, nutritional evaluations, and obtain clearance by
the surgical team. Many institutions, including ours, also
require patients to first attend an Introduction to Bariatric
Surgery Seminar prior to starting the pre-operative evalu-
ation process. This introductory seminar provides patients
with a basic overview of the bariatric surgery program
and allows them to ask questions prior to making any
commitments.

However, the COVID-19 pandemic disrupted the nor-
mal work flow throughout healthcare systems and many
bariatric surgery programs were forced to incorporate tel-
emedicine encounters into their pre- and post-operative
patient encounters. One study in Poland found that 92% of
surgeons reported that the care for their bariatric patients
now incorporates an element of telemedicine since the
COVID-19 pandemic began [2], which appears to be the
trend worldwide. Our institution transitioned completely to
virtual introductory bariatric surgery seminars without an
in-person option. Since attending the introductory seminar
at our institution is a required first step prior to enrollment in
the bariatric surgery program, it is important to understand
the effects of transitioning to a telemedicine platform on
patient volume. The impact that telemedicine has on patient
volume, attrition, and completion rates of bariatric surgery is
not clearly defined in the literature. This study aims to evalu-
ate the effect on attendance rates for introductory seminars
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and completion rates of bariatric surgery before and after
transitioning to a telemedicine platform for the Introductory
to bariatric surgery seminars at a single institution.

Materials and methods

At the beginning of the COVID-19 pandemic, a virtual
Introduction to Bariatric Surgery seminar was developed
for patients interested in bariatric surgery. During this time,
our institution transitioned solely to virtual introductory
seminars and no longer offered in-person seminars in order
to maintain safety for our patients and healthcare providers.
After gaining Institutional Review Boards (IRB) approval,
a retrospective review of clinical records from our Bariat-
ric Surgery Center before and after the implementation of
virtual introductory seminars was performed. The purpose
of this study is to evaluate the effect on (1) attendance rates
for introductory seminars and (2) completion rates of bari-
atric surgery before and after transitioning to a telemedicine
platform for the Introductory to bariatric surgery seminars.
It is important to note that although introductory seminars
transitioned completely to a virtual platform, all clinic vis-
its remained in-person throughout the study period. This is
a single-institution study conducted from the Bariatric and
Metabolic Center of Excellence within the Department of
Surgery at Dartmouth-Hitchcock Medical Center in Leba-
non, New Hampshire, which is a large, tertiary-care health-
care system in a rural setting.
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All patients who registered for an Introduction to Bariat-
ric Surgery Seminar during the pre-telemedicine and post-
telemedicine study dates were eligible for inclusion in the
study. Patients were 18 years or older. For analysis of the
introductory seminar attendance rates, pre-telemedicine data
was collected during an 11-month period from April 2019 to
February 2020 to establish a baseline and compared to post-
telemedicine data collected during an 11-month period from
June 2020 to April 2021. However, for analysis of bariatric
surgery completion rates, the periods analyzed were shorter
in duration [5 months instead of 11 months] to allow time
for patients to progress through the program after attending
a virtual introductory seminar and undergo bariatric surgery
in the post-telemedicine group. Therefore, for analysis of
bariatric surgery completion rates, pre-telemedicine data
was collected during a 5-month period from June 2019 to
October 2019 to establish a baseline and compared to post-
telemedicine data collected during a 5-month period from
June 2020 to October 2020. Two weight-loss surgeries are
offered at our institution, either gastric bypass or sleeve gas-
trectomy. The number of gastric bypasses versus sleeve gas-
trectomies were also analyzed before and after implement-
ing virtual introductory seminars. Patients were excluded if
they attended multiple introductory seminars both before
and after implementing the telemedicine platform.

Statistical analysis was performed with Stata Statistics/
Data Analysis, Special Edition 17, StataCorp LLC, College
Station, Texas. Univariate analysis was accomplished with
student’s 7 test. A p value of <0.05 was determined to be
statistically significant.

Results

Seventeen patients were excluded from the study who
attended multiple introductory seminars both before and
after implementing telemedicine seminars. During the
11-month, pre-telemedicine period from April 2019 to Feb-
ruary 2020, a total of 836 patients registered for an in-person
Introduction to Bariatric Surgery seminar (Fig. 1). Of these
patients, the attendance rate for the introductory seminar
was 65.79%. After transitioning to virtual introductory semi-
nars, a total of 806 patients registered during the 11-month,
post-telemedicine period from June 2020 to April 2021.
Of these patients, the attendance rate was 67.87%, which
was slightly improved but not statistically different than the
in-person, pre-pandemic attendance rate (p =0.37, 95% CI
—0.03-0.07, Fig. 1).

Completion rates of bariatric surgery were analyzed dur-
ing a shorter, 5-month period, before and after implementing
virtual introduction to bariatric surgery seminars. During the
5-month, pre-telemedicine period from June 2019 to Octo-
ber 2019, a total of 239 attended an in-person introductory

Post-telemedicine
June 2020 - Apr 2021

n =806

Pre-telemedicine
Apr 2019 - Feb 2020

n=2836

32.13%

No Show

B Attended

B Attended No Show

Fig.1 Attendance rates of Introduction to bariatric surgery seminars
during an 11-month period before and after implementing virtual
introductory seminars. No difference seen in seminar attendance rates
between the two groups (p=0.37, CI — 0.03-0.07)

Table 1 Completion rates of bariatric surgery for patients who
attended an introductory seminar during a 5-month period before and
after implementing virtual introductory seminars

Pre-telemedicine ~ Post-telemedicine  Significance
(June 2019-Oct (June 2020-Oct
2019) 2020)
Attended 239 249
intro-
ductory
bariatric
seminar
Completed  56/239 (23.43%) 49/249 (19.68%)  p=0.31
bariatric
surgery

seminar (Table 1). Of these patients, 56 progressed through
the program and completed bariatric surgery. During the
5-month, post-pandemic period from June 2020 to October
2020, a total of 249 attended a virtual introductory seminar.
Of these patients, 49 progressed through the program and
completed bariatric surgery. There was no statistical differ-
ence between the in-person, pre-telemedicine surgery rate
of 23.43% and virtual, post-telemedicine surgery rate of
19.68% (p=0.31, 95% CI — 0.11-0.04, Table 1).

More patients who attended a virtual introductory semi-
nar underwent gastric bypass surgery compared to those who
attended an in-person seminar (p =0.04, 95% CI 0.01-0.38,
Fig. 2). Out of the 56 patients who completed bariatric sur-
gery during the pre-telemedicine period from June 2019 to
October 2019, 26 patients underwent sleeve gastrectomy
and 30 underwent gastric bypass surgery. Out of the 49
patients who completed bariatric surgery during the post-
telemedicine period from June 2020 to October 2020, 13
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Post-telemedicine
June 2020 - Oct 2020

n=49

Pre-telemedicine
June 2019 - Oct 2019

n=>56

B Bypass Sleeve

Sleeve

m Bypass

Fig.2 Completion rates of gastric bypass versus sleeve gastrectomy
before and after implementing virtual introductory seminars. More
gastric bypass surgeries were completed in the post-telemedicine
group compared to the pre-telemedicine group (p=0.04, 95% CI
0.01-0.38)

patients underwent sleeve gastrectomy and 36 underwent
gastric bypass surgery.

Discussion

The abrupt transition to virtual Introduction to bariatric
surgery seminars did not affect the attendance rate of these
seminars, nor did it affect the number of patients progress-
ing through the program and ultimately undergoing bariatric
surgery at our institution during the COVID-19 pandemic.
More patients who attended a virtual introductory seminar
underwent gastric bypass surgery instead of a sleeve gastrec-
tomy compared to those who attended an in-person seminar.
The clinical relevance of this is unclear and likely due to the
small sample size.

It is interesting that there was not a decrease in seminar
attendance nor in surgery completion rates considering the
socioeconomic constraints for patients during this time. At
the beginning of the study period in June 2020, the pandemic
had resulted in over 4.3 million confirmed cases and over
290,000 deaths globally [3], leading to travel restrictions,
border shutdowns, and quarantine mandates. This signifi-
cantly reduced the workforce across all economic sectors.
Many businesses were forced to close, leading to a rise in
unemployment rates and loss of insurance status for many.
High healthcare costs, shortages of personal protective
equipment, and low numbers of ICU beds and ventilators
continued to impede healthcare delivery [3]. During the ini-
tial COVID surge, our program canceled elective surgeries,
including bariatric operations. Therefore, this study did not
evaluate the initial few months of the pandemic (March—May
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2020) and instead started in June 2020 when elective surger-
ies resumed. Despite ongoing socioeconomic hardships, our
bariatric surgery volume quickly returned to numbers similar
to those of the pre-pandemic era. Alternatively, offering a
virtual platform for patients in this rural academic setting
likely helped to offset the socioeconomic burden by improv-
ing access to care and convenience for patients. Patients may
have preferred the virtual method of healthcare delivery to
avoid the risk of COVID exposure during an in-person visit,
but this data was not captured in our study. The back log of
patients needing bariatric surgery who had been canceled
during the initial shutdown may have also contributed to
the increased case volume observed during the pandemic
period. Obese individuals with several comorbidities may
have been more willing to undergo bariatric surgery since
an improvement in metabolic abnormalities has been linked
to lower rates of ICU admissions, morbidity, and mortality
in those with obesity who become infected with COVID [4].
Anecdotally, many practices experienced increased patient
volume during the pandemic, likely due to all of these social,
economic, and psychological factors which are difficult to
measure.

The clinical benefit of using telehealth for the bariatric
surgery population has been well established. Eaton, et al.
demonstrated that patients retain more information using a
telemedicine platform for the introductory seminars com-
pared to in-person seminars in a cohort of 338 patients [5].
Sherf-Dagan, et al. similarly demonstrated significantly
improved nutrition knowledge in a 200-patient trial for
patients who watched an online lecture 1-2 weeks prior to
surgery compared to the control group who received stand-
ard clinic visits without an online lecture [6]. Increased
physical fitness [7], improved weight loss [8, 9], and eating
habits [8, 10] as well as overall high patient satisfaction [7,
11-15] have also been reported when incorporating telemed-
icine into the care for bariatric surgery patients. However,
these studies do not address in a unifying manner the effect
that telemedicine has on patient volume, attrition, or comple-
tion rates of the program.

There are mixed results on the reported impact of tel-
emedicine on bariatric surgery volumes and patient accrual
and retention rates. Chao et al. found a 38% improvement in
no-show rates after implementing telehealth pre-operative
clinic visits during the COVID-19 pandemic compared to
the year prior [16]. However, Brown et al. evaluated the
impact of transitioning to virtual clinic visits (new and fol-
low-up) for bariatric surgery patients during the COVID-19
pandemic and found a 75% decrease in new visits for sur-
geons after telehealth implementation [17]. Attributable rea-
sons were multifactorial, including the pandemic’s effect on
insurance status and unemployment rates, technological lim-
itations, and patient preferences. On the other hand, Wang
et al. found no difference in post-operative appointment
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Fig.3 Screenshots of the tel-
ehealth Introduction to Bariatric
Surgery sessions
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attendance between telemedicine patients compared with
non-telemedicine patients [18], and Lodewijks et al. found
no difference in the numbers of patients approved for bari-
atric surgery by the obesity team after transitioning to tel-
ehealth for initial screenings [19]. Our findings similarly did
not show a difference in introductory seminar attendance
rates or completion rates of bariatric surgery after imple-
menting virtual introductory seminars.

For programs interested in implementing a telehealth
component to their practice, the practical aspects of our vir-
tual introductory seminars involved several components. The
Webex platform was used, which required the host to register
for a new user account. Introductory seminars were hosted
every 2 weeks on Friday afternoons by the metabolic and
bariatric surgery team, consisting of office administrators,

advanced practice providers, nutritionists and surgeons.
Patients interested in bariatric surgery were required to reg-
ister for the introductory seminar on our hospital website and
attend prior to scheduling pre-operative clinic appointments.
Patients were provided a link to the Webex meeting and
logged in at the scheduled time. Patients could simply login
as a guest on the Webex website, or they could download the
Webex application on their computers or personal devices
and register for an account if they wished. Usernames were
hidden from each other to maintain anonymity and HIPPA
compliance. The bariatric team presented the material in a
live format, using Powerpoint slides to discuss the nutri-
tional, psychological, and surgical components of bariat-
ric surgery as well as insurance coverage details (Fig. 3).
During the presentation, the chat function was available for
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questions but patients’ video and speaker functions were
disabled. Questions from the chat were answered at the end
of each session.

The limitations of this study include its retrospective
study design. There are also several unmeasured, confound-
ing variables with regard to the socioeconomic factors asso-
ciated with the COVID-19 pandemic on bariatric surgery
patients that must be kept in mind when interpreting the
outcomes of this study. Another limitation to consider is
how this study only evaluates the effect of virtual introduc-
tory seminars, not virtual clinic visits, or any other aspect of
the bariatric surgery program. There are many factors that
contribute to patient progression through bariatric surgery
programs as well as attrition rates that are not addressed in
this study. Larger, prospective studies are needed to more
clearly delineate these associations.

Conclusion

While the clinical benefit of incorporating telemedicine
into the care of bariatric surgery patients has been well-
established, the effect of telemedicine on patient accrual
and retention rates is variable in the literature. This study
supports the use of telemedicine for introductory bariatric
surgery seminars with no difference in seminar attendance
rates or bariatric surgery completion rates throughout the
COVID-19 pandemic. Larger, prospective studies are needed
for a better understanding of the effects of telemedicine on
bariatric clinic and surgery volumes.
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