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Abstract

Background Bariatric surgery is one of the most effective treatments for patients with severe and complex obe-
sity. Lifestyle modifications in diet and exercise habits have long been important adjunct to the long-term success
after bariatric surgery. The effect of the COVID-19 pandemic on the postoperative bariatric patient is not well
understood. We sought to evaluate the impact the COVID-19 pandemic on postoperative weight loss at 1 year in
a bariatric cohort.

Methods All patients who underwent bariatric surgery from January 1, 2020, to March 12, 2020, were included. Patients
who underwent bariatric surgery during the same period of the two preceding years (2018 and 2019) were included as control
groups. Primary end point was %EBMIL at 1 year. A telephone survey was administered to all patients from 2020 to assess
for their perception on the effects of the COVID-19 pandemic on weight loss.

Results A total of 596 patients were included: 181 from 2020, 199 from 2019, and 216 from 2018. The response rate was
97% and 53.4% of patients reported that the lockdown affected their ability to lose weight. The ZEBMIL at 1 year was 64.1%,
63.7%, and 68.1% for 2020, 2019, and 2018, respectively. There was no difference in weight loss at 1 year (p =0.77) despite
a decrease in exercise activity in those who had surgery just before the pandemic.

Conclusion There was no difference in target weight loss at 1 year in a cohort who underwent bariatric surgery before the
pandemic.
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Introduction

At its peak, the COVID-19 pandemic brought elective proce-
dures and outpatient care to a halt, including comprehensive
Key Points bariatric programs. The success of bariatric surgery is con-
o The COVID-19 pandemic brought unique challenges to tingent on a gradual adoption of healthy lifestyle and dietary
Efg:;gﬁaﬁzsgs and programs at a systemic level and also at an changes, usually over a period of years, which programs
o The effect of the COVID-19 pandemic on the postoperative achieve through frequent patient engagement with nutrition-
bariatric patient is not well understood. ists, psychologists, and patient navigators in the pre- and
o The primary aim of this study was to evaluate the impact of postoperative periods [1-5]. Nonetheless, suboptimal weight
the COVID-19 pandemic in patients who underwent bariatric loss is seen in up to 20% of patients after bariatric surgery
surgery in the months preceding the COVID-19 pandemic. K R ;
o There was no difference in target weight loss at 1 year in a cohort and can be attributed to a variety of factors such as disor-
who underwent bariatric surgery just before the pandemic. dered eating, lack of exercise, and concomitant depression
among others [6]. The COVID-19 pandemic brought unique
challenges to bariatric patients and programs at a systemic

level and also at an individual level. It affected the availabil-

P4 Diego L. Lima
dilaurentino@gmail.com

! Department of Surgery, Montefiore Medical Center, The ity of support services and resources such as bariatric spe-
Bronx, 1825 Eastchester Rd, New York, NY 10461, USA cialists, nutritional counseling, and psychological support.
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In addition, public health measures like the stay-at-home
mandate imposed in various cities often led to substantial
changes in health-related behaviors [7].

The impact of the COVID-19 pandemic on preopera-
tive weight management, the infection risk, and periop-
erative outcomes of several bariatric cohorts have been
discussed [8]. However, longer term data on the impact
of the COVID-19 pandemic on weight loss after surgery
is needed. The primary aim of this study was to evalu-
ate the impact of the COVID-19 pandemic in patients
who underwent bariatric surgery in the months preced-
ing the COVID-19 pandemic. We hypothesize that these
patients had a decrease in weight loss at 1 year compared
to patients of previous years.

Methods
Patient Selection

This is a retrospective analysis of a prospective cohort
composed of all non-revisional bariatric surgeries per-
formed at a single academic institution during the billing
year of 2020 (January 1, 2020, to March 18, 2020) prior
to the mandatory cancelation of elective procedures by
the US surgeon general. A control group was created
with patients who underwent non-revisional bariatric sur-
gery during the same time period during the two preced-
ing billing years at the same academic institution (Janu-
ary 1, 2018, to March 12, 2018, and January 1, 2019, to
March 12, 2019).

Patient baseline characteristics including age, gender,
race, number, and type of comorbidities, BMI, and ASA
were collected. Perioperative characteristics includ-
ing the type of the procedure and surgeon were also
collected and compared between groups. Weight was
extracted from the electronic medical record at 1-month,
3-month, 6-month, 9-month, and 12-month follow-ups.
For patients who underwent surgery in 2020 and had
follow-up using tele-visits due to COVID-19-related
closures of our clinical facilities, self-reported weights
were used for calculations. If a patient’s weight was
available in the EMR as a result of another visit at a
given time interval, this weight was used for the respec-
tive calculation. This study was approved by the Insti-
tutional Review Board (IRB), and all HIPAA compliant
mechanisms were followed.

The primary outcome was weight loss at 1 year as meas-
ured by %TWL or %EBMIL. Secondary outcomes were
assessment of exercise habits during the city-wide lockdown
and effects of the COVID-19 pandemic on target weight loss
as elucidated by the phone survey.

Survey

All patients from the COVID-affected cohort were surveyed
via telephone to evaluate the impact of the COVID-19-re-
lated city-wide lockdown on their perception of weight loss
goals and exercise habits. Patients were also asked their
most recent weight at the conclusion of the questionnaire
(Table 1).

Definitions

Standard definitions for outcomes reporting as outlined by
the American Society of Metabolic and Bariatric Surgeons
(ASMBS) for body mass index (BMI), percent excess body
mass index loss (%EBMIL), and percent total weight loss
(%TWL) were used [9].

Statistics

Statistical analysis was performed using SPSS Statistics 22.0
(IBM Corp., Armonk, NY, USA). Preoperative, operative,
and postoperative variables were compared between the
COVID-affected (COVID-affected) and 2018-2019 cohort
(COVID-unaffected). A subgroup analysis of laparoscopic
sleeve gastrectomy (LSG) and Roux-en-Y gastric bypass
(RYGB) was also done based on the prior groups. Categori-
cal variables were reported as frequencies and percentages,
and continuous variables were reported as mean and stand-
ard deviation if normally distributed. The Student’s #-test and
chi-squared test were used for continuous and categorical
variables, respectively. Statistical significance was consid-
ered at p <0.05.

Results

The COVID-affected cohort included 181 patients, while the
COVID-unaffected control group consisted of 415 patients.
The mean BMI in the COVID-affected group (45 +7.5) was
not statistically different from that of the COVID-unaffected
group (45.1+7.2, p=0.79). The mean age (41 vs. 41.2,
p=0.85) was also not significantly different between the two
groups. There was a similar distribution of patient undergo-
ing LSG (76.2 vs. 75.4) and RYGB (23.8 vs. 24.6, p=0.83)
between the two cohorts. Additionally, there was no sta-
tistical difference in sex, ASA classification, or number of
comorbidities between the two cohorts (Table 2). However,
there was a higher number of patients with obstructive sleep
apnea (OSA) in the COVID-affected group when compared
to the COVID-unaffected group (47% vs. 31.6% [p <0.001]).
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Table1 COVID-19 lockdown

in bariatric population survey Survey participants

Sleeve gastrectomy
Gastric bypass
Total

Questions

n (percent)
136 (77.3%)
40 (22.7%)
176 (100%)

1. Have you been exercising during the lockdown?

Yes
No
Prefer not to answer

138 (78.4%)
27 (15.3%)
11 (6.3%)

2. What kind of physical activity did you perform during the lockdown?

Walking routinely

Home workout (videos, magazine, etc.)
Performed daily activities only
Exercised outdoors (run, jog, etc.)

Exercised at indoor facility
Prefer not to answer

79 (44.9%)
25 (14.2%)
11 (6.3%)
8 (4.5%)
13 (7.4%)
40 (22.7%)

3. Has the NYC city-wide lockdown affected your ability to lose weight?

Yes
No
Prefer not to answer

94 (53.4%)
71 (40.3%)
11 (6.3%)

4. In what ways has the lockdown affected your ability to lose weight?

Indoor training facility closed

Restriction to access outdoor spaces or go out
Unable to exercise at home (limited space, etc.)
COVID-19-related stress/anxiety

Unable to consume or acquire healthy food
Physically limited from COVID-19 symptoms

Prefer not to respond

30 (17%)
22 (12.5%)
19 (10.8%)
11 (6.3%)
9 (5.1%)

1 (0.6%)
84 (47.7)

Nearly all patients in the COVID-affected cohort had at
least some of their follow-up visits in the form of tele-visits,
which were considered equivalent to in-person visits for the
purpose of this study. The COVID-affected group had a sta-
tistically significant lower rate of follow-up at 1, 3, 6, 9, and
12 months. The 3-month time mark, which corresponded
to the beginning of the pandemic and the state mandated
lockdown, showed the largest difference in follow-up rates
between the COVID-affected and the COVID-unaffected
groups (77.1% vs. 16.6%, p= <0.001). Similarly, there was
a significant difference in %TWL (14.3 vs. 16.8, p=0.002)
and %EBMIL (33.9 vs. 40.4, p=0.012) at 3 months between
the COVID-affected and the COVID-unaffected groups.
Nonetheless, there was no difference in weight loss at 1, 6,
9, and 12 months (Table 3).

Weight loss was also compared by the type of surgery
at the 12-month time period. There was no statistical sig-
nificance in %EBMIL (60.6 vs. 63.23, p=0.90) or %TWL
(26.6 vs. 26.9, p=0.49) at 12 months between those who
underwent LSG in COVID-affected group versus in the
COVID-unaffected. There was also no statistical difference
in %EBMIL (71.8 vs. 70.1, p=0.76) or %TWL (28.8 vs.
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28.8, 0.76) at 12 months between those who underwent
RYGB in COVID-affected group versus in the COVID-
unaffected (Table 4).

In addition to collecting weight loss data, a telephone
survey was administered to the COVID-affected to elu-
cidate the effects of the New York city-wide lockdown
on weight loss after surgery (Table 1). The survey was
administered in the months of April and May of 2021. Out
of 181 patients in the COVID-affected group, 176 (97%)
were available and responded to the survey. Seventy-
eight percent of patients admitted to exercising during the
lockdown, 15% did not, and 6% did not answer. The most
common activities were walking (44.9%), home workouts
(14.2%), and exercise at indoor facilities (7.4%), such as
home gyms or gyms within apartment buildings. Despite
this, 53.4% of patients felt their weight loss was affected
by the lockdown. The most common reasons were closure
of indoor training facilities (17%), restriction to outdoor
spaces (12.5), inability to exercise at home (10.8%), and
COVID-19-related stress or anxiety (Table 1).

A subgroup analysis separated patients by the type of
surgery they had (LSG vs. RYGB) and their 1-year %TWL
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Table2 Patient (.:haracter istics. COVID-unaffected COVID-affected p-value
BM1I body mass index, n=415 n=181
ASA American Society of
Anesthesiology classification Age (mean + SD) 4124115 41.0+12.6 0.85
Pre-op BMI kg/m? (mean + SD) 45.1+7.2 45.0+7.4 0.79
Sex (n (%))
Female 340 (81.9) 149 (82.8) 0.80
Male 75 (18.1) 31(17.2)
ASA class (n (%))
I 123 (29.6) 33 (18.3) 0.004
1 289 (69.6) 145 (80.6)
v 3(0.7) 2(1.1)
Comorbidities (n (%))
DM 170 (41.0) 65 (35.9) 0.25
HTN 183 (44.1) 82 (45.3) 0.78
OSA 131 (31.6) 85 (47.0) <0.001
CKD 5(1.2) 6(3.3) 0.08
HLD 101 (24.3) 41 (22.7) 0.66
COPD 4(1.0) 2(1.1) 0.87
Stroke 7(1.7) 0(0) 0.08
CAD 8(1.9) 7(3.9) 0.16
CHF 6(1.4) 5(2.8) 0.27
Type of surgery (n (%))
Sleeve gastrectomy 313 (75.4) 138 (76.2) 0.83
Gastric bypass 102 (24.6) 43 (23.8) 0.62
Table3 Weight loss. %TWL COVID-unaffected COVID-affected p-value
percent of total weight loss, % n=415 =181
EBMIL percent of excess BMI
loss 1-month
Follow-up (n (%)) 246 (59.2) 76(41.9) <0.001
Mean %TWL (mean+ SD) 9.6+2.7 9.1+2.9 0.18
Mean %EBMIL (mean + SD) 232+38.5 22.2+8.5 0.38
3-month
Follow-up (n (%)) 320 (77.1) 30 (16.6) <0.001
Mean %TWL (mean+ SD) 16.8+4.3 14.3+4.2 0.002
Mean %EBMIL (mean + SD) 404+13.5 339+14.1 0.012
6-month
Follow-up (n (%)) 268 (64.6) 52 (28.7) <0.001
Mean %TWL (mean +SD) 229+5.8 232+8.6 0.74
Mean %EBMIL (mean + SD) 55.1+17.7 54.8+17.6 0.91
9-month
Follow-up (n (%)) 172 (41.4) 50 (27.6) <0.001
Mean %TWL (mean + SD) 253+7.8 249+7.1 0.71
Mean %EBMIL (mean + SD) 61.5+21.2 58.8+18.6 0.41
12-month
Follow-up (n (%)) 224 (53.9) 61 (33.7) <0.001
Mean %TWL (mean + SD) 27.3+89 27.3+8.0 0.97
Mean %EBMIL (mean +SD) 65.0+22.7 64.1+19.2 0.77
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Table 4 Weight loss by types of
surgery

COVID-unaffected COVID-affected p-value
n=415 n=181
12-month
Sleeve gastrectomy n=313 n=138
Follow-up (n (%)) 167 (53.3) 42 (30.4) <0.001
Mean %TWL (mean + SD) 26.8+8.9 26.6+8.1 0.90
Mean %EBMIL (mean + SD) 63.23+22.6 60.6+19.9 0.49
Gastric bypass 102 43
Follow-up (n (%)) 57 (55.9) 19 (44.2) 0.20
Mean %TWL (mean + SD) 28.8+8.6 28.8+7.8 0.97
Mean %EBMIL (mean + SD) 70.1+£22.5 71.8+15.3 0.76

and %EBMIL, and follow-up rates were directly com-
pared. There was no difference in 1 year in %TWL and
%EBMIL in patients status post LSG or those who under-
went RYGB. There was, however, a significant difference
in the 1-year follow-up rate for those who underwent LSG,
but this was not true of those status post RYGB.

Discussion

A comprehensive and multidisciplinary approach to patient
care has established bariatric surgery as one of the most
effective treatment modalities for obesity and its related
complications [10]. With the onset of the COVID-19 pan-
demic, the structure and function of our bariatric program
drastically changed overnight. In addition to a complete
cessation of all bariatric surgery, attending surgeons, prac-
titioners, and nurses were deployed to aid our colleagues
in medicine in the care of COVID-19 patients. Outside of
the hospital, our patients had limited access to weight loss
resources, bariatric clinics, patient navigators, and support
groups. In addition, public health measures like the “New
York City on PAUSE” executive order, which closed all
non-essential businesses and public services, likely had
unintended and negative health-related consequences for
our high-risk bariatric patients. Despite this, we did not
find a significant difference in target weight loss at 1-year
in patients who underwent bariatric surgery just before the
pandemic as compared to previous years.

There is limited data studying the effects of the pandemic
in patients with complex multifactorial diseases such as obe-
sity. We previously discussed the short-term exposure risk
of an active bariatric cohort at the height of the COVID-19
pandemic [8]. However, the long-term effects of undergoing
bariatric surgery at the time of a worldwide pandemic and its
impact on the success of participation in the bariatric surgery
program, from preparation for surgery through postoperative
follow-up, are not well understood. A few authors have docu-
mented the negative effects of the pandemic in obese cohorts,
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regardless of infection status [11-15]. In multiple studies,
obese cohorts reported an increase in body weight as a result
of the city-wide lockdowns, limited physical activity, food
insecurity, and psychological stressors, among other factors
[7, 16-18]. Little is known about how these factors affected
patients who underwent bariatric surgery just before the pan-
demic. While mixed results have been published in small series
after sleeve gastrectomy or one anastomosis gastric bypass
(OAGB), inconclusive data exists on the effects of the pan-
demic on short- and long-term weight loss [19-21].

The challenge of meeting physical activity goals in the
face of a city-wide lockdown has been a point of focus in
the published data. Over half of the patients (53.5%) in our
study reported being affected by the pandemic in their ability
to lose weight and they mostly attributed this to closure of
indoor facilities, restriction of outdoor spaces, and limited
space at home (40.3%). Nonetheless, most patients (78.4%)
did report at least some form of physical activity despite
the restrictions imposed by the lockdown. It is interesting
that no effect on target weight loss was seen at 1 year in a
cohort who reported a significant impact on their ability to
exercise. It is possible that in the very early postoperative
period, adjuncts like physical exercise may not be the pri-
mary drivers of weight loss when compared to the metabolic
and restrictive effects of the surgery itself.

In a subgroup analysis where we separated patients who had
a LSG and those who had a RYGB, there was no difference
in target weight loss at 1 year between the COVID-affected
and COVID-unaffected groups. Thus, our primary finding
remained consistent when comparing the primarily restrictive
LSG patients to those who underwent RYGB, which induces
more robust metabolic response. In a second subgroup analysis,
we identified only those patients who perceived to be affected by
the COVID-19 pandemic (53.4% or 94 patients) and compared
them to the COVID-unaffected group. In this subgroup analysis,
there was a significant difference in ZEBMIL at 1 year between
the groups (59.8 vs. 70.2, p=0.025). This finding is interesting
and may be representative of the effect of the pandemic in those
who reported to be disproportionately affected.
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On a health system level, the pandemic led to a decrease
in access to the usual postoperative care, nutritional coun-
seling, and psychological support that patients rely on post-
operatively. This decrease in ongoing patient engagement
was highlighted by significantly lower follow-up rates for
all follow-up periods during the pandemic and at the 1-year
mark. This was likely related to closure of clinics, diver-
sion of resources away from non-acutely ill patients, and
difficulties with getting to appointments (unable miss work,
restrictions in public transportation, afraid to come for in-
person visits, etc.). Nonetheless, decreased patient engage-
ment, including with in-person nutritional counseling, did
not seem to affect target weight loss at 1 year.

This study found no difference in overall weight loss at
1 year in a cohort heavily affected by the COVID-19 pan-
demic. This supports the conclusion that weight loss in the
first year following bariatric surgery may be primarily driven
by the metabolic effects of the surgery itself. However, this
should not deter from the current structure of bariatric pro-
grams, which use frequent engagement, nutritional coun-
seling, emotional support, and increasing exercise regimens.
These features help patients build long-lasting and sustain-
able lifestyle changes that support long-term and more per-
manent weight loss. This initial postoperative period may be
crucial to build these long-lasting habits, and it is unclear
to what degree the COVID-19 pandemic affected patients
in this critical time. Longer-term data are needed to evalu-
ate total weight loss, sustained weight loss, and the rates of
significant weight regain.

Our paper has several limitations. First, some patient
weight loss information relied on patient self-reporting
their weight during telephone follow-up visits or telephone
survey administration. This could predispose some of our
early weight loss data to recall bias. However, weight loss
data at 1 year was only collected for patients who followed
up in person at our clinic and were weighed by our nurs-
ing staff. Additionally, there is a disparity in the number of
patients who followed up in 2020 compared to other years,
which is a direct result of restrictions set in place during
the pandemic. Moreover, our survey was administered about
3 months after the pandemic started, which for some patients
may have been up to 6 months after their surgery. This could
predispose to a time-window bias, where the amount of time
spanned between the intervention and the measurement dif-
fered depending on the participant.

Conclusion

In 2020, the COVID-19 pandemic brought unique challenges
to patients who had recently undergone bariatric surgery.
Many postoperative bariatric patients felt that the COVID-19

pandemic affected their ability to lose weight due to limited
opportunities to engage in physical exercise. Despite this,
there was no difference in target weight loss at 1 year in
a cohort who underwent bariatric surgery just before the
pandemic.
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