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Abstract
Background Comprehensive preparative patient education is a key element in bariatric patient success. The primary objective of
this study was to compare attrition rates, demographics, and surgery outcomes between patients who participated in the online vs
in-house preparative seminars.
Methods A retrospective chart review was performed involving patients who chose to participate in online vs in-house educa-
tional seminar between July of 2014 and December of 2016. The patients were divided into two groups based on their choice of
educational seminar and tracked to see howmanymade it to an initial visit and to surgery. In those who had bariatric surgery, data
was collected on age, type of insurance, length of stay (LOS), longest follow-up, and change in body mass index.
Results Total of 1230 patients were included in this study. There was no difference in attrition rate to initial consultation visit
(29.1% vs 29.9%), but there was a statistically higher attrition to surgery in the in-house seminar attendees (72.9%) compared to
online participants (66.6%, p < 0.05). Between January 2015 and December 2016, 291 patients underwent primary bariatric
surgery. The online group was on average 3 years younger which was statistically significant. There were no differences in LOS,
longest follow-up, and weight loss at 12 months between the groups.
Conclusion When comparing attrition rates and bariatric surgery outcomes, no overall difference was noted between patients who
received web- or hospital-based preparative education. Bariatric programs should provide access to online seminars to attract
younger population and save resources and cost.
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Introduction

Bariatric surgery requires lifelong commitment. Preoperative
education is important to helping patients prepare for surgery
and achieve optimal success [1] by helping them understand
how weight loss surgery works, its benefits and risks, the
necessity of long-term follow-up, and the potential for weight

regain. Traditionally, initial patient education had been
achieved by in-person group presentations with bariatric sur-
geons and other support staff. In-person seminars can be in-
convenient to attend and they may deter patients who feel
ashamed by their weight.

Given that as of 2018, 89% of US adults use the internet
[2], and according to 2015 national census, 87% of house-
holds have at least one computer and/or handheld device [3];
it may be prudent to limit in-house, live informational semi-
nars, and offer online seminars for the education of obese
patients considering bariatric surgery. Web-based sessions
are flexible to work schedules as they can be completed any-
where and at any time. Furthermore, they are cost effective,
available for review, more attractive to younger generation,
and sensitive to the needs of those with limited mobility and
outside of practice’s usual geographic area [4]. Nevertheless,
very few studies have examined the role of online seminars in
the education of patients seeking bariatric surgery [4, 5]. It is
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important to demonstrate the effectiveness of this approach
before recommending it for wide use.

The primary objective of our study was to compare attrition
rates to surgery as well as postoperative outcomes between
patients who participated in the online vs in-house preparative
seminars.

Materials and Methods

After obtaining the Institutional Review Board approval, ret-
rospective analysis was performed on patients who participat-
ed in an educational seminar at the Bariatric Surgery Center of
Excellence. Prospective patients who desired weight loss sur-
gery were required to attend one educational seminar and
complete a health history packet before they were scheduled
for a consultation with a surgeon. The purpose of the session
was to teach the patients about obesity, bariatric surgery, risks,
benefits, program requirements, and insurance approval pro-
cess. The patients could register through the telephone or
email to attend one of our in-house seminars lead by a bariatric
surgeon and two clinical nurses. The in-house seminars oc-
curred 2–3 times per month on Saturday mornings at our cen-
ter, and following the 2-h information session, patients com-
pleted a quiz. Those who chose to partake in the online sem-
inar received an email with instructions on how to access the
educational video and quiz which could be viewed on a com-
puter or handheld device. The information given in the live
and online seminars were the same, but the patients who took
the online seminar, understandably, could not ask questions
immediately. After completing the online seminar, they may
email or call with questions and were encouraged to bring
them to their first consultation. Our patients were required to
pass the quiz in either session with a score of 80% or above in
order to grasp the key components of metabolic surgery. Quiz
results were also reviewed with patients during their initial
consultation to ensure understanding.

The online seminar was offered at our institution starting
July of 2014. Therefore, we obtained the hand-written, sign-in
sheets from the in-house seminars and the typed-out list of
people who took the online seminar from July of 2014 to
December of 2016. We included at least a 1-year follow-up
after surgery. We excluded patients who had a history of bar-
iatric surgery and who were seeking revisional surgery.
Patients were excluded if they attended both in-house and
online seminars and if their name could not be deciphered
from hand-written, sign-in sheets. Patients were divided into
two groups, online vs in-house, and their progress in our pro-
gramwas tracked via chart review from their initial office visit
with one of our surgeons to after surgery. Our primary out-
come was patient attrition rate from seminar to initial office
visit and from seminar to surgery. For our secondary out-
comes, we looked at those who had surgery between

January of 2015 and December of 2016, and data was collect-
ed on age, type of insurance, initial body mass index (BMI),
length of hospital stay (LOS) in days, longest follow-up (f/u)
in months, and change in BMI postoperatively.

Data Analysis

In our study, Χ2 test was used to compare attrition from sem-
inar to initial office visit and attrition from seminar to surgery
between in-house and online groups (Table 1). Next, we used
independent sample t test and Χ2 test as appropriate to com-
pare demographics including age, type of surgery, initial BMI,
and type of insurance among those who had an operation
(Table 2). Finally, independent t test and multivariable regres-
sion analysis controlling for potential confounders (age, type
of surgery, and type of procedure) were done for the postop-
erative outcome mean comparisons between in-house and on-
line groups (Table 3).

Two metrics were applied to assess postoperative weight
loss: Change in BMI (ΔBMI) = preoperative BMI – postop-
erative BMI (6 or 12-month follow-up) and percent change in
BMI (%ΔBMI) = (ΔBMI/ preoperative BMI) × 100.

The level of significance was α = 0.05, with all p values <
0.05 considered statistically significant. Statistical analyses
were done on IBM SPSS Statistics (Version 24.0).

Results

Total of 1330 prospective patients completed bariatric educa-
tional seminars between July 1, 2014, and December 31,
2016. Ninety-eight patients were excluded because their
names were not legible on the sign-in sheets and two patients
were excluded because they attended both seminars leaving
1230 patients included in our study. The in-house group had
656 attendees (53.3%), and the online group had 574 at-
tendees (46.7%). Table 1 shows the attrition rate throughput
from seminar to office to surgery. There was no difference
between the attrition rate from seminar to office visit between
the two groups (p = 0.76). However, there was a statistically
higher attrition rate of patients from seminar to surgery in
those who attended the in-house seminar (p = 0.02).

Two hundred ninety-one patients underwent primary bar-
iatric surgery between January 1, 2015, and December 31,
2016. Of that total, 115 were in the online group and 176 were

Table 1 Attrition proportion from seminar to initial office visit and
seminar to surgery

Online (%) In-house (%) p value

Seminar to office 167/574 (29.1) 196/656 (29.9) 0.764

Seminar to surgery 382/574 (66.6) 478/656 (72.9) 0.016

OBES SURG (2019) 29:878–881 879



in the in-house group. Demographics of the surgical patients
are shown in Table 2. Privately insured patients favored the
online group (73%) versus 61.4% in the in-house group but
did not reach statistical significance (p = 0.12). Patients choos-
ing online seminar were 3 years younger than those who went
to the in-house seminar (p = 0.017). Prospective patients in the
online group were statistically more likely to undergo sleeve
gastrectomy (40.9% online vs 27.3% in-house) as opposed to
those in the in-house group who were more likely to undergo
gastric bypass (72.7% in-house vs 59.1%; p = 0.02).

The average Initial BMI of patients undergoing surgery
was 45.5 ± 7.4 kg/m2 and dropped to 32.7 ± 6.6 kg/m2 at
12 months post-surgery (p < 0.001).

The comparison of postoperative outcomes between our
two groups is demonstrated in Table 3. There was no statistical
difference in length of stay among the two groups. In addition,
there was no difference in change in BMI or percent change in
BMI at 6 months or 12 months post-operatively. Even after
adjusting for age, type of surgery, and type of insurance in our
multivariable regression analysis, there was no significant

difference in LOS and change in BMI. Patients in the in-
house seminar group were found to follow up longer (14.0 ±
7.0) than patients in the online group (11.9 ± 7.0) in our bivar-
iate analysis (p = 0.01). But after adjusting for our potential
confounders, this became non-significant in multivariable
analysis (p = 0.06).

Discussion

The results of this study demonstrated that there was no dif-
ference in attrition percentage from seminar to initial consul-
tation between those who took the online seminar versus in-
house seminar. On the other hand, there was a lower attrition
rate from seminar to surgery among those who chose the on-
line seminars. These findings are opposite to those reported in
Miletics et al. [5]. They stated that a statistically higher per-
centage of patients made it to the office visit and to surgery
among the live seminar attendees compared to online partici-
pants. A reason for our conflicting findings may be that
Miletics and colleagues analyzed data from 2011 to 2015 [5]
and our data was from 2014 to 2016. With access and use of
technology increasing substantially every year, recent patients
may have preferred online seminars. It would be interesting to
compare only the years we overlap. It is important to note that
patients who are seen after an initial visit may be denied sur-
gery or do not finish the preoperative program for a multitude
of reasons that can confound the attrition or progression per-
centages reported in both studies. However, the proportions
reported from seminar to first office visit are likely less con-
founded and do demonstrate, in our results, that prospective
patients from either group are equally determined to follow
through with a consultation.

The online seminar participants were on average younger
which is consistent with previously reported literature [4, 5].

Table 2 Patient demographic characteristics

Variables Online In-house p value

Total per seminar group (n = 291) N = 115 N = 176

Type of surgery

Roux-en Y gastric bypass, % (n) 59.1 (68) 72.7 (128) 0.016
Sleeve gastrectomy, % (n) 40.9 (47) 27.3 (48)

Insurance Type, % (n)

Private 73.0 (84) 61.4 (108)

Medicaid 15.7 (18) 21.0 (37) 0.115

Medicare 11.3 (13) 17.6 (31)

Age, years, mean ± SD 44.2 ± 11.2 47.4 ± 10.7 0.017

Initial BMI kg/m2 44.9 ± 6.1 45.7 ± 8.1 0.360

BMI, body mass index

Table 3 Postoperative outcomes
comparisons Variables Online In-house p valuea p valueb

LOS, days, mean ± SD 1.89 ± 1.6 2.13 ± 2.1 0.290 0.688

Longest f/u, months mean ± SD 11.9 ± 7.0 14.0 ± 7.0 0.012 0.055

6-month change in BMI

ΔBMI, kg/m2, mean ± SDc 10.1 ± 2.7 10.3 ± 3.4 0.676 0.814

%ΔBMI, mean ± SDc 22.4 ± 5.1 22.6 ± 6.9 0.771 0.942

12-month change in BMI

ΔBMI, kg/m2, mean ± SDc 12.6 ± 4.7 13.0 ± 4.8 0.531 0.919

%ΔBMI, mean ± SDc 27.5 ± 8.4 28.4 ± 9.3 0.504 0.752

a p value based on bivariate t test analysis
b p value based on multivariable linear regression analysis controlling for age, surgery type, and insurance type as
potential confounders
c Calculated as change in BMI from preoperative to postoperative follow-up month

BMI, body mass index; f/u, follow-up; LOS, length of stay; SD, standard deviation
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However, while national surveys have shown that the younger
generations are more likely to search for health information
online [6]; this three-year age difference may be of limited
clinical value and may not reflect a generational age gap in
our patient population. There was no difference in postopera-
tive outcomes in regard to length of stay, follow-up, and
change in BMI, which is again consistent with other published
research [4]. The type of seminar, which the patients choose,
does not change their degree of success with surgery. It is
critical to note that education has to be delivered to the bariat-
ric surgery patient in an ongoing fashion and not limited to one
single seminar session in order to affect behavioral changes,
and this is certainly the approach in our program. We feel that
multiple educational encounters effectively provide our pa-
tients with the necessary preparation prior to and after bariatric
surgery to be successful.

In our institution, the overtime cost for ancillary staff is
approximately $171.45 per session of an in-house seminar. It
also requires an up to 2-h commitment on Saturday mornings
from our surgeons. In contrast, the online seminars had no
production or maintenance costs as well as no extra time com-
mitment from our staff. Given the increase in staff responsi-
bilities and time constraints, bariatric centers should move
towards web-based education. Our institution has decreased
its in-house seminars by one per month due to our results.
While we noticed a minor decrease in in-house seminar par-
ticipation, the overall attendance increased by 41% after the
addition of online seminars. We will follow this trend over
time to see if it holds true. Integration of information about
bariatric surgery into an online system is an excellent method
to remain competitive and relevant to the customer.

Internet use by Americans today is pervasive and extends
also to their healthcare needs. In 2012, 72% of US adult inter-
net users have looked online for health information [6]. The
patient sub-groups, who are most likely to search online for
health information, are women, whites, aged between 18 and
49 years, and those with insurance [6]. These demographics
precisely overlap with a standard bariatric patient [7].
Therefore, it is crucial to advocate for web-based education
and information for the prospective surgical patient.

Even though we have demonstrated the importance of on-
line education, our study had limitations. The live-seminar
patients signed in by hand and those patients whose name
could not be deciphered were excluded and could have affect-
ed the attrition rate. As noted above, the attrition to surgery
may have been confounded by other factors such as choice of

operation. Future-targeted studies are needed to address these
issues and assess if there is an inherent bias of each seminar
session. Finally, we did not have any demographics on the
initial patients who took the seminars and if age or type of
insurance may have affected the throughput results.

In conclusion, bariatric centers of excellence may benefit
from providing online education to their patients as in this
study it appears to be as effective as in-person seminars with
several other additional advantages. In-house seminars should
be continued to reach the 11% of people [2] who do not have
internet access or those who prefer live interaction. Future
studies should look at patient demographic trends of those
who choose online versus live educational forum to target a
more specific audience.
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