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Abstract

Objective: Bariatric surgery is one of the most effective
treatments for morbid obesity. Postoperatively, patients
should be followed up regularly. The objective of the study
was to examine the effect of the COVID-19 pandemic in pa-
tients who have undergone bariatric surgery because of
morbid obesity. Material and Methods: For the telephone
survey, 157 patients aged 18-65 years who had bariatric
surgery due to morbid obesity from 2015-2019 were con-
tacted. The impact of the COVID-19 pandemic on weight
gain in patients who underwent obesity surgery and the se-
verity of the patients who had COVID-19 were investigated.
The patients were evaluated nine months after the COVID-
19 pandemic started. Results: During the pandemic, we-
ight gain was recorded in 94 patients (59.9%). Eating
behavior was enhanced in 80 (51%) patients in total, from
which 69 (73.4%) patients were in the weight gain group
(p<0.001). COVID-19 was found in 21 (13.3%) patients;
no intensive care was needed, and no mortality due to
COVID-19 occurred. Conclusions: It was observed that pa-
tients who had bariatric surgery during the pandemic chan-
ged their diet and eating patterns, mostly resulting in
weight gain. The follow-up of operated patients due to mor-
bid obesity should not be interrupted during a pandemic like
COVID-19.
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The definition of obesity is when a body
mass index (BMI) of greater than 30 is
caused by excess calories consumed or an
energy intake exceeding energy expendi-
ture (1). In the 21st century, obesity has

Ozet

Amag: Bariatrik cerrahi, morbid obezite tedavisinde en et-
kili yéntemlerden biridir. Ameliyat olan hastalar postopera-
tif ddnemde dizenli olarak takip edilmelidir. Bu galismada,
morbid obezite nedeniyle bariatrik cerrahi uygulanan has-
talarda COVID-19 pandemisinin etkisinin incelenmesi amacg-
lanmistir. Gereg ve Yontemler: 2015-2019 yillari arasinda
morbid obezite nedeniyle obezite cerrahisi gegiren 18-65
yas arasl 157 hastaya telefon anketi igin kisisel telefonlari
aranarak ulasilmistir. Hastalar aranarak obezite cerrahisi ge-
ciren hastalarda COVID-19 pandemisinin kilo alimina etkisi
ve COVID-19 gegiren kisilerde hastaligin siddeti arastiril-
mistir. Hastalar, COVID-19 Pandemisi basladiktan 9 ay sonra
dederlendirilmistir. Bulgular: Pandemi déneminde 94 has-
tada (%59.9) kilo artisi tespit edilmistir Tum hastalarin
80’inde (%51), kilo alan hastalarin ise 69'unda (%?73.4)
yeme davranisinda artis saptanmistir (p<0.001). COVID-19
21 (%13.3) hastada saptanmistir. Bu hastalarin higbirinde
yogun bakima ihtiyag duyulmamis ve vefat eden hasta ol-
mamistir. Sonug: Pandemi doneminde obezite cerrahisi ge-
Ggiren hastalarin diyet ve beslenme aliskanliklarinda
degisiklik oldugu ve buna bagl olarak cogunda kilo artisi
meydana geldigi gézlenmistir. COVID-19 gibi pandemi sl-
recglerinde morbid obezite nedeniyle ameliyat edilen hasta-
larin takibine ara verilmemelidir.

Anahtar kelimeler: COVID-19; obezite cerrahisi; pandemi

become the most prevalent disease (2). Ac-
cording to the World Health Organization
(WHO), about 650 million people are obese
(BMI >30 kg/m?), and 1.9 billion people are
overweight (BMI >,27 kg/m?) worldwide
(2,3).
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A diversified strategy is needed to treat obe-
sity, a serious public health issue, effec-
tively. A lack of physical exercise and
calorie-dense eating habits contribute to ex-
cessive weight gain.

Obesity can be avoided or treated by several
therapy procedures, including diet, exercise,
and medicinal treatment. Nevertheless, there
has been a tendency for the lost weight to re-
gain, and thus bariatric surgeries have been
used since the mid-twentieth century. Treat-
ments, including restrictive, absorption dis-
rupting, and combination procedures, are
used (4). In the treatment of obesity-related
chronic diseases, bariatric surgery is among
the most effective methods (5,6). However, it
may result in malnutrition due to surgical
complications and malabsorption (7).

On December 31, 2019, COVID-19 was first
reported to the WHO in Wuhan City, Hubei
Province of China and later designated as
COVID-19 on February 11, 2020 (8,9).
Obese people have been forced to stay at
home due to epidemic-related social isolation
standards. Like everyone else, obese people
who have undergone bariatric surgery have
experienced stress and uncertainty due to
this circumstance. Our study investigated the
weight changes in bariatric surgery patients,
whether they followed their dietitian, their
diets, their exercise status, and health status
during COVID-19. Furthermore, Moreover,
the incidence and severity of the COVID-19
disease among patients who underwent
bariatric surgery were also studied.

The current research was approved by the
Ethics Committee of the Health Sciences
University Kegidren Training and Research
Hospital with approval number 2012-KAEK-
15/2188 dated 11.11.2020 and was con-
ducted in accordance with the Helsinki
Declaration Principles. The approval of the
Ministry of Health of the Republic of Turkey
was obtained for the study. (Form Name:
Abdulkadir Unsal-2020-10-07T20_36_40).
The General Surgery Clinic conducted a
cross-sectional survey of bariatric surgery
patients aged between 18 and 65 from 2015
to 2019. Verbal consent was obtained from
the patients before the survey was con-

ducted. Every patient underwent a sleeve
gastrectomy. We included patients who reg-
ularly attended routine health checks before
COVID-19 in the study, which started about
nine months after the first COVID-19 case
was detected (December 1, 2019).
Following approval from the local ethical
committee, the study was conducted via
telemedicine interview and questionnaire.
The interviews lasting 15-20 mins were per-
formed through a variety of communication
means (phone call, Zoom, Skype, WhatsApp,
and video chats) under the constraints of
COVID-19. The patients were given detailed
information about the study by preparing a
questionnaire with 27 open-ended and mul-
tiple-choice questions. In this study, patients
who underwent bariatric surgery between
the specified years were included, and pa-
tients who could not be contacted through
telemedicine and refused to participate were
excluded. Patients’ questions were answered
following the questionnaire, information
about the outpatient clinic appointments and
follow-up during the pandemic process was
provided, and examination appointments
were given to the patients who wanted.

A number of demographic parameters, edu-
cational levels, concomitant diseases, and
weight-BMI were recorded both before and
after the pandemic. The patients’ BMI was
calculated using weight/height? (kg/m?). Dur-
ing the pandemic, they were questioned
about their work status, eating habits, outpa-
tient follow-ups, food, and sports. During this
process, it was also noted whether they had
COVID-19, what are the symptoms of it, and
whether they received therapy. We aimed to
assess the concerns of such patients and to
shed light on their lives during the pandemic
by inspecting whether the patients who un-
derwent bariatric surgery gained weight dur-
ing the COVID-19, how they dealt with this
process, and how severely the patients who
had COVID-19 experienced pandemic.

Statistical analysis was done using the SPSS
package program for Windows 22 (Chicago,
IL, USA). The distribution of variables was
investigated by the Kolmogorov-Smirnov
test. For continuous variables, descriptive
statistics were presented as meanzxstandard
deviation or median, and for categorical
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variables, the number of cases and percent-
age, were shown. The significance of the dif-
ference between the groups in terms of
means was studied with Student’s t-test and
the significance of the difference in terms of
median values with the Mann Whitney U
test. Categorical variables were calculated
with Pearson’s Chi-Square test. P<0.05 was
considered to be statistically significant.

In our clinic, there are total of 657 patients
who had bariatric surgery. However, only the
willing patients whose data for approxi-
mately four years could be reached were in-
cluded in the study. This study excluded 500
bariatric surgery patients whose data could
not be accessed, who refused to participate
in the survey, who refused to provide verbal
consent, and who could not be reached
through communication. Therefore, 157 pa-
tients aged between 18 and 65 who under-
went bariatric surgery for morbid obesity
from 2015 to 2019 were included in the
study. 128 (81.5%) patients were female,
and 29 (19.5%) were male. The mean age
of the whole group was 40.26+£10.5. There
were 69.4% of the patients living in provin-
cial centers and 30.6% in small settlements
(district, town, and village). Out of all, 55
(35%) patients were active smokers.

Table 1 shows the average height, weight, and
BMI values of the patients before the opera-
tion before the pandemic began and at the
ninth month following the pandemic. On aver-
age, pre-operative BMI was 47.7+6.2 kg/m?,
pre-pandemic BMI was 29.53+5.4 kg/m?, and
current BMI was 30.12+5.5 kg/m?2. Based on
the information provided by the patients
through telephone, 84 patients had comorbid
disorders after surgery. The most common co-
morbidities (1.3%) were hypertension
(26.8%), diabetes mellitus (22.9%), goiter
(17.2%), asthma (8.9%), obstructive sleep
apnea syndrome (5.7%), coronary artery dis-
ease (5%), and hyperlipidemia (5.2%).

The study period is covered from the date of
the start of the pandemic (December 1,
2019) to the date of the study (9 months).
Weight gain was noted in 94 (59.9%) pa-
tients. The weight gain ranged from 0 to 5

kgin 51 (54.8%), 5to 10 kg in 31 (33.3%),
and 10 to 20 kg in 11 (11.8%) patients.
Overall, 38 patients (24.2%) had no change
in weight from pre-pandemic to post-pan-
demic, while 25 patients (15.9%) experi-
enced a loss of weight from 0-5 kg.

During the pandemic, only nine patients
(5.7%) were provided with dietitian support.
According to the survey, only five patients
(3.2%) followed a diet, 50 patients (31.8%)
did light exercise, and ten patients (6.4%)
followed both diet and exercise. About 62 pa-
tients from the “weight gain group” and 30
patients from the “Not weight gain group” did
not exercise or follow a diet. An increase in
eating behavior (including grazing, increased
snacking, and increased number of meals per
day) was observed in 51% of patients, out of
which 69 patients (73.4%) were from the
“weight gain group” (p<0.001). Due to the
pandemic, 90.4% of patients did not come to
their routine postoperative follow-up. This oc-
curred because they were not able to make
an appointment (45.1%) or afraid of getting
COVID-19 (43.7%).

During the pandemic, 50.3% of patients
went outside for mandatory causes (market,
health, fueling, etc.), 38.2% for work, 6.4%
for walking and exercise, 1.9% for visiting
close relatives and friends, and 3.2% did not
go outside at all.

Based on the results of PCR (Polymerase
Chain Reaction) tests, 13.3% (21/157) of
patients were infected with COVID-19, out
of which 16 (76.2%) were women. Although
31 patients had contacted with COVID-19
infected individuals, of whom 21 were in-
fected, and ten were not infected. The
symptoms examined in these patients were
fever (n:20), weakness (n:19), headaches
(n:12), coughs (n:11), respiratory distress
(n:6), no taste or smell (n:11), and gas-
trointestinal problem (n:2).

Out of these 21 COVID-19 positive patients,
18 were treated at home, and three were
hospitalized.

No patients required intensive care or died.
In the group with COVID-19, the mean pre-
pandemic BMI was 31.3 +4.6 kg/m?, and
the mean BMI of the group that did not have
COVID-19 was 29.26%£5.47 kg/m?. The dif-
ference in mean BMI between the two
groups was statistically significant (p:
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Table 1. Descriptive analysis report.

Whole group Not weight gaining Weight gain group
n=157 group n=63 n=94 p value

Age (y)** 40.26 (10.5) 40.2 (9.7) 40.3 (11.08) 0.926
Sex (female), n (%) 128 (81.5) 52 (82.5) 76 (80.9) 0.789
Education (%) 0.535

Uneducated 4 (2.5) 2 (3.2) 2(2.1)

Primary school 48 (30.6) 19 (30.2) 29 (30.9)

Middle school 17 (10.8) 10 (15.9) 7(7.4)

High school 51 (32.5) 19 (30.2) 32 (34)

University 37 (23.6) 13 (20.6) 24 (25.5)

Smoking, n (%) 55 (35) 21 (33.3) 34 (36.2) 0.715
Region, n (%) 0.588

Province 109 (69.4) 43 (68.3) 66 (70.2)

District 45 (28.7) 18 (28.6) 27 (28.7)

Town 1(0.6) 1(1.6) 0

Village 2 (1.3) 1(1.6) 1(1.1)

Height (cm)** 165.3 (9.05) 165.9 (8.56) 164.85 (9.38) 0.357
Preoperative

Weight (kg)** 130.57 (18.28) 130 (15.9) 131.01 (19.77) 0.869

Body mass index (kg/m2)** 47.7 (6.19) 47.3 (6.72) 48.02 (5.83) 0.244
Before COVID-19 pandemic

Weight (kg)** 80.74 (15.3) 83.34 (16.2) 79 (14.5) 0.171

Body mass index (kg/m?2)** 29.53 (5.4) 30.3 (5.9) 29 (5) 0.178
COVID-19 pandemic

Weight (kg)** 82.3 (15.14) 78.63 (14.16) 84.8 (15.35) 0.005%*

Body mass index {(kg/m2)** 30.12 (5.49) 28.62 (5.55) 31.13 (5.23) <0.001*

COVID-19 patients, n (%) 21 (13.4) 9 (14.3) 12 (12.8) 0.784
COVID-19 treatment place, n (%) 0.719

Home 18 (85.7) 8 (88.9) 10 (83.3)

Hospital 3 (14.3) 1(11.1) 2 (16.7)
Dietitian support, n (%) 9 (5.7) 4 (6.3) 5(5.3) 0.786
Diet, sports in pandemic, n (%) 0.068

Diet 5(3.2) 2 (3.2) 3(3.2)

Sports 50 (31.8) 24 (38.1) 26 (27.7)

Diet vs. sports 10 (6.4) 7 (11.1) 3(3.2)

Non 92 (58.6) 30 (47.6) 62 (66)
Eating behavior during the pandemic period, n (%)

No change 67 (42.7) 43 (68.3) 24 (25.5) <0.001%*

Decreased 10 (6.4) 9 (14.3) 1(1.1) <0.001*

Increased 80 (51) 11 (17.5) 69 (73.4) <0.001*
Working status, n (%) 0.181

Not working 93 (59.2) 34 (54) 59 (62.8)

Flexible employees 33 (21) 12 (19) 21 (22.3)

Regular working 31 (19.7) 17 (27) 14 (14.9)

Concomitant diseases, n (%) 84 (53.8) 34 (54.8) 50 (53.2) 0.840

Hypertension 42 (26.8) 17 (27) 25 (26.6) 0.957

Diabetes mellitus 36 (22.9) 13 (20.6) 23 (24.5) 0.575

Goiter 27 (17.2) 12 (19) 15 (16) 0.615

Obstructive sleep apnea 9 (5.7) 4 (6.3) 5(5.3) 0.786

Hyperlipidemia 2 (1.3) 1(1.6) 1(1.1) 0.774

Asthma 14 (8.9) 5(7.9) 9 (9.6) 0.724

Coronary artery disease 8 (5.1) 3 (4.8) 5(5.3) 0.876

*p<0.05 was considered significant; **Mean, SD (%); n: Number of patients.
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0.044). As shown in Table 2, there was an
extra disease in 52.4% of the COVID-19-
positive group and 54.1% of the COVID-19-
negative group, having no statistically signi-
ficant difference between the two groups (p:
0.885). In the entire group, two patients
with hyperlipidemia had COVID-19.

Several studies have found obesity, as an in-
dependent risk factor in COVID-19 (10). We
believe that disrupting control during a pan-
demic is a major contributor to weight gain.
Telemedicine is essential during such a pan-
demic period to reach and follow up with pa-
tients.

Quarantine has become unavoidable in all
countries to prevent the spread of COVID-
19 (11). During quarantine, the lifestyle of
people had become monotonous due to a
decrease in physical activity, time away from
work, and working from home. The quaran-
tine period for COVID-19 is expected to
change people’s dietary and physical activity

habits. In a large-scale investigation found
that the bodyweight of obese patients in-
creased during the pandemic period, show-
ing similar results as our study (12).

In order to prevent the spread of the
COVID-19 virusl1, isolation strategies must
be implemented (12). During the quarantine
period, social distancing, travel restrictions
were encouraged (10). We found that most
of the patients went out only when neces-
sary during the quarantine period, while
others did not go out at all.

The physical activities of most of the pa-
tients were impacted negatively during the
social isolation.

The most common reason for this negativity
was a lack of motivation.

Previous studies indicated the change in di-
etary habits during the pandemic (13). Ac-
cording to another study, people felt hungrier
and ate more food during the pandemic (12).
In a similar way; our study indicated the in-
crease in eating behavior in patients who had
bariatric surgery during the pandemic.

COVID-19 negative COVID-19 positive

All, n=157
Age (y)** 40.26 (10.5)
Sex (female), n (%) 128 (81.5)
Concomitant diseases, n (%) 84 (53.8)
Hypertension 42 (26.8)
Obstructive sleep apnea 36 (22.9)
Hyperlipidemia 27 (17.2)
Asthma 9 (5.7)
Coronary artery disease 2 (1.3)
Goiter 14 (8.9)
Obstructive sleep apnea 8 (5.1)
Smeaking, n (%) 55 (35)
Height (cm)** 165.3 (9.05)

Preoperative
Weight (kg)**

130.57 (18.28)

Body mass index (kg/m?2)** 47.7 (6.19)
Before pandemic

Weight (kg)** 80.74 (15.3)

Body mass index (kg/m?2)** 29.53 (5.4)
During pandemic

Weight (kg)** 82.3 (15.14)

Body mass index (kg/m?2)** 30.12 (5.49)

n=136 n=21 p value
40.4 (10.5) 32.3 (10.6) 0.749
112 (82.4) 16 (76.2) 0.498
73 (54.1) 11 (52.4) 0.885
37 (27.2) 5(23.8) 0.743
31 (22.8) 5 (23.8) 0.918
24 (17.6) 3 (14.3) 0.704
8 (5.9) 1(4.8) 0.837
0 2 (9.5) -
12 (8.8) 2 (9.5) 0.917
7 (5.1) 1(4.8) 0.940
49 (36) 6 (28.6) 0.505
165.13 (9.1) 166.3 (8.9) 0.566
129.7 (18.5) 136.4 (15.84) 0.070
47.46 (6.2) 49.4 (6.3) 0.129
79.84 (15.34) 86.5 (14) 0.020%*
29.26 (5.47) 31.3 (4.6) 0.044*
81.5 (15.2) 87.7 (14.04) 0.061
29.9 (5.43) 31.7 (5.7) 0.199

*p<0.05 was considered significant (Bold); **Mean, SD (%); n: Number of patients.
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It was anticipated that the American College
of Sports Medicine’s standard of 150 min of
moderate-intensity or 75 min of high-intensity
activity per week would be difficult to meet in
the pandemic (13). A fall in physical activity
from 10,000 to 1,500 steps per day, even over
a short period of two weeks, is reported to re-
sult in insulin sensitivity decreasing, lipid me-
tabolism being impaired, visceral fat
accumulation increasing, and cardiovascular
health decreasing (14). Our study determined
that the majority of the participants were in-
active in terms of physical activity during the
pandemic and quarantine. It is believed that
governments and health professionals do not
give enough attention to the public by inform-
ing them about the importance of regular
physical activity during isolation (10).

It has been observed that individuals with
coronary artery disease, diabetes mellitus,
hypertension, obesity, and the elderly are at
higher risk of developing COVID-19 disease
(15). Our study found no difference inCOVID-
19 infection between those who had an addi-
tional disease and those who did not. This
may be the fact that the working conditions
of those with additional diseases in our coun-
try may be improved during the pandemic. It
may also be possible as people are properly
following the isolation in the pandemic. Re-
searchers have noted that chronic diseases
that pose a risk for COVID-19 are related to
the ACE1 (Angiotensin-converting enzyme 1)
system, which causes oxidative, inflamma-
tory, and fibrotic tissue damage (16). ACE1
system has been found to be effective in
overweight people who eat excessively and
in physically inactive individuals (17). The ef-
fects of COVID-19 on obese patients are not
yet evident during the pandemic. It has been
reported that in the case of HIN1 influenza,
the prognosis of obese patients is not good
(18). Based on this, obese patients were con-
sidered as a risk group, as in HIN1 influenza
infection, with the occurrence of COVID-19
complications (19-22). In 2009, obesity was
recognized as an independent risk factor for
influenza-related complications in the H1IN1
pandemic, likewise; for COVID-1923.It has
been well documented that obesity is a pro-
inflammatory condition (23).

According to the data that included BMI data
from China where COVID-19 started, it was
stated that severe pneumonia developed in

86% of those who were overweight and
42% of those who were obese (24). In se-
vere acute respiratory syndrome-coron-
avirus-2 (SARS-CoV-2) pandemic, severe
obesity (BMI > 40 kg/m?), diabetes mellitus,
and hypertension are also contributing fac-
tors. It has been reported to increase the
risk of complications and death (25). Stud-
ies stated that obesity causes lower respira-
tory tract infection and severe tissue
damage and is an independent risk factor for
increased mortality (26). Weight loss pro-
vided by restrictive procedures that reduce
calorie intake by reducing stomach volume
can alleviate chronic inflammation induced
by obesity and normalize inflammatory me-
diators in morbidly obese people. The cur-
rent study showed that only 21 patients had
COVID-19 disease, only three were hospi-
talized, and there was no need for intensive
care and mortality. All patients with hyper-
lipidemia had COVID-19, but it was not fea-
sible to link them due to the small number.

This study is the only research investigating
the effects of COVID-19 on bariatric surgery
patients in Turkey, a crossroad between east
and west. The patients participating in the
study have been operated in our own center,
and whose earlier follow-up information was
recorded. All of the patients were operated on
in a particular center by a particular team.
During the survey, adequate time was allo-
cated to all patients participating in our study.

Our study has the limitation that it is a
cross-sectional survey study; causal corre-
lation could not be evaluated. The number
of patients in our study was limited, and
similar studies can be done with large
groups in the future.

Therefore, it can be concluded that bariatric
surgery is effective in decreasing the BMI of
obese patients, decreasing inflammation, and
decreasing comorbid diseases, protecting them
from COVID-19 disease or its mild course. Pa-
tients in our study were obese before surgery,
but since they are not in the obese category
now, there was no mortality or intensive care
need. According to our study, most of the
bariatric surgery patients had gained weight
due to changes in their diet and eating habits
during the pandemic period. It is therefore es-
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sential to provide routine follow-up to patients
who have undergone bariatric surgery.
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