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Abstract
Background  The coronavirus disease 2019 (COVID-19) pandemic led to a worldwide suspension of bariatric and metabolic 
surgery (BMS) services. The current study analyses data on patterns of service delivery, recovery of practices, and protective 
measures taken during the COVID-19 pandemic by bariatric teams.
Materials and Methods  The current study is a subset analysis of the GENEVA study which was an international cohort study 
between 01/05/2020 and 31/10/2020. Data were specifically analysed regarding the timing of BMS suspension, patterns of 
service recovery, and precautionary measures deployed.
Results  A total of 527 surgeons from 439 hospitals in 64 countries submitted data regarding their practices and handling 
of the pandemic. Smaller hospitals (with less than 200 beds) were able to restart BMS programmes more rapidly (time 
to BMS restart 60.8 ± 38.9 days) than larger institutions (over 2000 beds) (81.3 ± 30.5 days) (p = 0.032). There was a sig-
nificant difference in the time interval between cessation/reduction and restart of bariatric services between government-
funded practices (97.1 ± 76.2 days), combination practices (84.4 ± 47.9 days), and private practices (58.5 ± 38.3 days) 
(p < 0.001).
Precautionary measures adopted included patient segregation, utilisation of personal protective equipment, and preoperative 
testing. Following service recovery, 40% of the surgeons operated with a reduced capacity. Twenty-two percent gave priority 
to long waiters, 15.4% gave priority to uncontrolled diabetics, and 7.6% prioritised patients requiring organ transplantation.
Conclusion  This study provides global, real-world data regarding the recovery of BMS services following the COVID-19 
pandemic.
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Introduction

The COVID-19 pandemic has had a devastating impact on 
healthcare services worldwide. During the early stages of the 
pandemic, the majority of elective surgical services needed 
to be paused [1]. There was evidence that recent infec-
tion with severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) would significantly increase risks associated 
with surgery [2]. With regards to bariatric and metabolic 
surgery (BMS), the International Federation for the Surgery 
of Obesity and Metabolic Disorder recommended all non-
emergency bariatric surgery be suspended during the initial 
phase of the COVID-19 pandemic [3]. Studies confirm that 
BMS services were almost entirely paused during this phase 
of the pandemic [4, 5].

Key Points   
1) Smaller hospitals (< 200 beds) were able to restart their BMS 
sooner than larger ones (60.8 ± 38.9 days vs 81.3 ± 30.5 days).
2) Private practices were able to resume BMS sooner 
than government-funded practices (58.5 ± 38.3 days vs 
97.1 ± 76.2 days).
3) Precautionary measures adopted included patient segregation, 
utilisation of personal protective equipment, and preoperative 
patients’ testing.
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The COVID-19 pandemic arrived on top of a wors-
ening obesity pandemic [6]. Patients with obesity are at 
increased risk of developing severe COVID-19-related 
disease, and the COVID-19 pandemic has had a further 
adverse impact on obesity rates due to the repeated periods 
of ‘lockdown’ and disruption to both medical and surgi-
cal weight management services worldwide along with 
changes in lifestyle leading to less physical activity and 
more calorie consumption [7, 8].

With the development of vaccines and improved medi-
cal therapeutics for COVID-19, we may have put the worst 
of the pandemic behind us but the critical question at this 
stage is what lessons can be learnt from the international 
response to the COVID-19 pandemic and how this may 
influence the strategic response to recovery of BMS ser-
vices, further COVID-19 waves, or other global pandemics. 
Concerning BMS this should have a particular focus on how 
it will be possible to maintain services or recover swiftly in 
such eventualities.

The current study has utilised hospital-level data col-
lected as part of the GENEVA study [9–11] to analyse pat-
terns of service delivery, recovery of practices, and protec-
tive measures taken during the COVID-19 pandemic. The 
aim was to identify the strategies deployed during the recov-
ery of BMS services following COVID-19.

Methods

The current study is a subset analysis of the GENEVA 
study. The GENEVA study was a global, multicentre, 
observational study of BMS (elective primary, elective 
revisional, and emergency) performed between 1/05/2020 
and 31/10/2020 in the adult (≥ 18 years). Detailed methods 
have been published previously [9, 10]. This study was 
registered as a multinational audit at the host institution 
[blinded] with registration number 5197. The hospital-
level data collected detailed and anonymised information 
about surgeons, their respective bariatric surgical centres, 
the effect and handling of the pandemic at their centres, 
local perioperative COVID-19 safety protocols, and the 
timelines for the pandemic in their respective hospitals 
along with the chronology of the hospital response. Data 
for time points were collected to understand how differ-
ent practices handled the pandemic. These time points 
included the first case diagnosed in the city, the first 
case admitted to the hospital, the peak in hospital admis-
sions, stoppage, and subsequent restart of services. Only 
practices with all valid time points were considered for 
this part of the analysis. Data on these aspects were cap-
tured from participating surgeons through 28 questions 
(Appendix 1).

Statistical Analysis

Continuous data were expressed as mean with standard devia-
tion (SD). Data distribution was tested using the Kolmogo-
rov–Smirnov test. Categorical data were presented as a num-
ber with percentages where appropriate. Patient characteristics 
and outcomes were compared using a Mann–Whitney U-test 
for continuous variables and a chi-square test for categorical 
variables.

A comparison of means was performed using the 
Kruskal–Wallis test. For these models, only cases with a 
complete data set were used. All tests were two-sided, and 
a p-value < 0.05 was considered statistically significant. 
All data were analysed using a statistical software package 
(SPSS™ Inc., version 24, Chicago, IL, USA).

For Figs. 1, 2, and 3, data were analysed and plotted in 
python 3.9 with in-house written python scripts using numpy 
(version 1.20.2), scipy (version 1.6.2), matplotlib (version 
3.4.1), cartopy (version 0.18.0), and pandas (version 1.2.4). 
For Figs. 2 and 3, data were accumulated for each day data 
was reported, on. For clarity, all data was then fed through 
a low-pass Butterworth filter and the maximum of the data 
was added to the resulting curve. The smoothed data was 
then plotted as connected line segments.

Results

A total of 527 surgeons from 439 hospitals in 64 countries 
submitted data on their practices and handling of the pan-
demic. Figure 1 gives an overview of the geographical dis-
tribution of hospitals included in this study. Table 1 shows 
the baseline data of the participating surgeons and centres.

Complete data with regards to all-time points were avail-
able for 276 unique practices. Only this data was used when 
analysing the effect of hospital volume or type of bariatric 
practice over handling the COVID-19 pandemic. All data 
was found to be not normally distributed.

Effect of Type of Bariatric Practice/Hospital Volume 
and Handling of the COVID‑19 Pandemic

Figure 2 shows the timeline of the first case diagnosed in 
the city, the first case admitted to the primary hospital, and 
the peak number of hospital admissions according to the 
practice type. The majority of the practices reported that 
the first patient with COVID-19 in their city was diagnosed 
in the second week of March 2020, and the first patient with 
COVID-19 was admitted to their primary hospital in the 
same week. Two peaks in hospital admissions were noticed. 
The first peak was between 09/03/2020 and 12/05/2020 
in 192 out of 276 (70%) practices. The second peak was 

3909Obesity Surgery  (2022) 32:3908–3921

1 3



between 12/05/2020 and 06/07/2020 in 69 out of 276 (25%) 
practices. Figure 3 shows the same data stratified according 
to the hospital volume (data for hospitals with 1000–2000 
beds and more than > 2000 beds was combined due to the 
limited number of hospitals within these groups.

When comparing privately funded practices with govern-
ment-funded or combination practices, there was relative 
shielding of the private practices, with only 49 out of 109 
(45%) having a peak in hospital admissions at a similar time 
when government and combination practices had a peak 

Fig. 1   Overview of the geographical distribution of hospitals included in this study

Fig. 2   Timeline of the first case diagnosed in the city, the first case admitted to the primary hospital, and the peak number of hospital admissions 
according to the practice type
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(09/03/20–04/05/20; peak incidence–13/04/2020; Fig. 2). 
This was followed by a second peak mainly in the private 
practices in May/ June (11/05/2020–22/06/2020). This was 
seen for 50 out of 109 (46%) of the private practices.

Of 276 practices (43.1%), 119 noticed a change in 
their bariatric practice before the first case was diagnosed 
in that city. Hospitals stopped their bariatric activity at a 
mean of 5 days (± 27.96) before the first case of COVID-
19 was diagnosed in the city. Bariatric activity in private 
and combination practices stopped earlier than in govern-
ment-funded practices (7.11 ± 29.22 and 7.16 ± 32.01 vs 
1.39 ± 17.80 days) before the first case of COVID-19 was 
diagnosed in the city.

Hospitals with a bed volume of < 200 beds had two dis-
tinct peaks of hospital admissions as opposed to hospitals 
with 200–500 beds, 500–1000 beds, or > 1000 beds. The 
first peak was reported between 09/03/20 and 04/05/20 with 
a peak incidence on 14/04/20, followed by a second peak 
between 11/05/20 and 22/06/20 with a peak incidence on 
01/06/20 (Fig. 4). Thirty four of 72 (47%) practices with less 
than 200 beds reported a peak in hospital admissions during 
the first peak whilst 31 of 72 practices (44%) reported a peak 
during the second peak. Overall, the second peak in hospital 
admissions was less pronounced for larger hospitals. For 
hospitals with 200–500 beds, the second peak was noticed 
for 26 of 102 (25%) practices, followed by 15 of 70 (21%) for 

Fig. 3   Same data stratified according to the hospital volume (data for hospitals with 1000–2000 beds and more than > 2000 beds was combined 
due to the limited number of hospitals within these groups)

Table 1   Data on the participating surgeons and centres

SD standard deviation

Individual surgeons’ data
Years of (surgical/endoscopic) experience 

(mean ± SD)
12.58 ± 6.95

Case load
  < 500
  500–999
  1000–5000
  > 5000

127 (24.1%)
84 (15.9%)
203 (38.5%)
48 (9.1%)

Hospital data
Type of bariatric practice
  Private practice
  Government-funded practice
  Combination of both

210 (39.8%)
96 (18.2%)
157 (29.8)

Credentials primary hospital
  District general hospital
  Teaching hospital
  University hospital

196 (37.2%)
99 (18.8%)
167 (31.7%)

Total number of beds at primary hospital
  < 200
  200–500
  500–1000
  1000–2000
  > 2000

165 (31.3%)
146 (27.7%)
99 (18.8%)
40 (7.6%)
11 (2.1%)
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500–1000 bedded hospitals and 10 of 32 (31%) for hospitals 
with > 1000 beds.

Factors Affecting the Resumption of Bariatric 
Services

Figure 4 depicts a timeline of the changes in bariatric activ-
ity due to the COVID-19 pandemic and when hospitals 
resumed bariatric surgical practice. Out of 276 practices 
(90%), 248 reported changes in their bariatric practices 
between 23/02/20 and 06/04/20. Peaks in the resumption of 
elective bariatric surgery were seen between 20/04/20 and 
27/7/2020 in 237 out of 276 practices (86%).

There was a significant difference in the time inter-
val between the stoppage/reduction and restart of bari-
atric services between government-funded practices 
(97.1 ± 76.2 days), combination practices (84.4 ± 47.9 days), 

and private practices (58.5 ± 38.3  days) (p < 0.001; 
Kruskal–Wallis test). The time interval was significantly 
shorter in the private practices.

The resumption of services was again significantly in 
favour of smaller hospitals: 60.8 ± 38.9 days (< 200 beds) 
versus 76.8 ± 44.0 days (200–500 beds), 94.3 ± 80.3 days 
(500–1000 beds), 79.6 ± 51.8  days (1000–2000 beds), 
and 81.3 ± 30.5  days (> 2000 beds) (p-value = 0.032, 
Kruskal–Wallis test).

Precautionary Measures

With regards to the management of patient flow, 266 (50.5%) 
surgeons reported that they had separate wards for elec-
tive and severe acute respiratory syndrome–coronavirus 2 
(SARS-CoV-2)-positive patients, and 103 (19.5%) indicated 
that patients who tested positive were moved to separate 
sites. Thus overall, almost two thirds of the surgeons main-
tained segregation of elective and COVID-19 patients.

Regarding preoperative testing, 359 (68.1%) surgeons 
confirmed that patients had at least one preoperative Reverse 
Transcriptase–Polymerase Chain Reaction Test (RT-PCR) 
for SARS-CoV-2 infection. Similarly, a preoperative chest 
X-ray or Computed Tomography (CT) scan was advised by 
148 (28.1%) and 108 (20.5%) surgeons, respectively. Pre-
operative self-isolation was advised by 269 (49.1%) of the 
surgeons.

The most popular precautionary measure amongst health-
care staff was wearing masks and self-recording of tempera-
ture and symptoms (Table 2). Staff members, nurses, sur-
geons, and non-clinical staff in 434 (82.4%), 435 (82.5%), 
and 393 (74.6%) of the cases, respectively, were advised to 
wear masks. Of the nurses, surgeons, and non-clinical staff, 
respectively, 338 (64.1%), 323 (61.3%), and 393 (56.4%) 
were advised to monitor their temperature and symptoms.

Of the surgeons, 270 (51.2%) reported that Personal Pro-
tection Equipment (PPE) kits were immediately available, 
and 81 (15.4%) said there was a delay in availability varying 
between 0 and 30 days after the publication of the guidelines 
of the World Health Organisation (WHO).

Impact of COVID‑19 Pandemic on Bariatric Practice

Four-hundred forty-eight out of 527 (85%) surgeons reported 
that the COVID-19 pandemic had decreased their elective 
bariatric surgical practice. Six (1.1%) surgeons had an 
increase in elective bariatric surgical practice, and 5 (0.9%) 
had no change. In five of the six cases where surgeons 
reported an increase in elective bariatric surgical practice, 
the increase was attributed to the patients seeking weight 
loss for protection from COVID-19. One of the six was 
due to the re-allocation of elective surgery to the so-called 
COVID-19-free hospital. Four-hundred (75.9%) surgeons 

Table 2   Clinic and staff precautionary measures related to COVID-19

COVID-19 corona virus disease-19, PCR polymerase chain reaction

N = 527

Masks to be warn in wards/clinics at all times
  Nursing staff
  Surgeons
  Non-clinical staff
  Not needed for any staff

434 (82.4%)
435 (82.5%)
393 (74.6%)
39 (7.4%)

Staff to be tested once for COVID-19 with PCR
  Nursing staff
  Surgeons
  Non-clinical staff
  Not needed for any staff

151 (28.7%)
153 (29.0%)
106 (20.1%)
288 (54.6%)

Staff to be tested weekly for COVID-19 with PCR
  Nursing staff
  Surgeons
  Non-clinical staff
  Not needed for any staff

63 (12.0%)
62 (11.8%)
37 (7.0%)
381 (72.3%)

Staff to be tested for COVID-19 antibodies (if PCR 
is positive

  Nursing staff
  Surgeons
  Non-clinical staff
  Not needed for any staff

154 (29.2%)
163 (30.9%)
113 (21.4%)
292 (55.4%)

Staff to maintain daily for symptoms and temperature 
monitoring

  Nursing staff
  Surgeons
  Non-clinical staff
  Not needed for any staff

338 (64.1%)
323 (61.3%)
297 (56.4%)
137 (26.0%)

What ‘eligibility to work’ protocols does your pri-
mary hospital use for staff?

  Antibody positive
  PCR negative
  PCR positive staff must be antibody positive
  Other
  No protocols

17 (3.2%)
193 (36.6%)
17 (3.2%)
82 (15.6%)
150 (28.5%)
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reported that elective bariatric surgical practice ceased com-
pletely at some time point.

Around 40% of the surgeons operated with a reduced 
capacity, 22% gave priority to long waiters, 15.4% gave pri-
ority to uncontrolled diabetics, and 7.6% prioritised patients 
requiring organ transplantation (Table 3). Only a minority 
continued without any restrictions.

Discussion

The present study has provided real-world data regarding the 
process of recovery of BMS services following the COVID-
19 pandemic. The study demonstrates that the majority of 
hospitals stopped BMS operations before the first patient 
was diagnosed with COVID-19 in that geographical area 
and that this suspension of services occurred more swiftly 
in privately funded units than in government institutions.

This study found that smaller hospitals (with less than 
200 beds) were able to restart BMS services more rapidly 
(time to BMS restart 60.8 ± 38.9 days) than larger institu-
tions (over 2000 beds) (81.3 ± 30.5 days) (p = 0.032). The 
reasons for this are likely to be multifactorial. These hos-
pitals may have been less severely affected during the ini-
tial COVID-19 wave. Larger hospitals may also have had a 
greater burden of critically unwell patients requiring more 
specialist services. These patients are likely to have had 
more prolonged admissions during their COVID-19 treat-
ment [12].

Another critical aspect of elective surgery recovery 
following COVID-19 has been the necessity to segregate 
patients on elective ‘green’ pathways where patients are 
specifically screened before admission to prevent the trans-
mission of COVID-19. In many instances, this has been 
achieved through the utilisation of separate hospital sites for 
elective patients. This was also identified in the current study 
with the majority of surgeons utilising some form of patient 

Fig. 4   Timeline of the changes in bariatric activity due to the COVID-19 pandemic and when hospitals resumed bariatric surgical practice

Table 3   Policy of bariatric 
practice on resumption of 
service

COVID-19 corona virus disease-19

N = 527

Long waiters given priority 116 (22.0%)
Reduced number of bariatric procedures allowed 211 (40%)
Patients with uncontrolled diabetes given priority 81 (15.4%)
Patients requiring organ transplantation were given priority 40 (7.6%)
No restrictions 111 (21.1%)
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segregation and almost 20% treating elective patients on a 
separate hospital site where COVID-19 patients were being 
managed. This development of separate hospital sites for 
elective surgery may also provide a further potential expla-
nation of the finding that smaller units were able to resume 
BMS at earlier stages as these may have been selected as 
the potential green site for these services. It is to be noted 
that these green pathways in this study were formulated 
between May and October 2020, before their value became 
more widely reported [13].

BMS patients generally do not require a large number of 
intensive care or high-dependency unit beds compared to 
other specialities such as cancer or transplant surgery [14]. 
The majority of specialist equipment (such as laparoscopic 
equipment, appropriate operating tables, and ward-based 
patient care items) are potentially transferable between 
hospital sites. This makes BMS a very adaptable surgical 
specialty that can be relatively self-contained and is well 
suited to be transferred to an alternative hospital site as and 
when necessary.

A further significant finding in this dataset was that pri-
vately funded institutions were able to resume BMS ser-
vices more swiftly than government institutions. Again, 
the reasons for this are likely to be multifactorial and may 
vary globally. Many private institutions were also smaller 
(just under half of the private hospitals had less than 200 
beds) and may have been influenced by the factors described 
above. Furthermore, in many healthcare systems such pri-
vately funded hospitals would not have been treating large 
numbers of COVID-19 patients. During the recovery phase 
many countries saw close collaboration between private 
providers and government institutions. In some areas, these 
private units were specifically utilised as the ‘green’ sites 
described above to treat publicly funded patients that would 
otherwise have been treated in government institutions [15, 
16]. This form of collaboration allowed for elective surgery 
to resume much more rapidly in many areas than relying 
upon government institutions alone.

During the recovery phase of the COVID-19 pandemic, 
many surgeons were required to prioritise patients to facili-
tate the appropriate resource utilisation. Many surgeons in 
the present study (40%) reported that they were operating 
with reduced capacity compared to the pre-pandemic level. 
There was some variation in priority groups with some units 
focussing on long-waiting patients (22.0%), whilst a smaller 
number prioritised those with uncontrolled diabetes (15.4%) 
or those awaiting organ transplant (7.6%). This is interesting 
and seems to be at odds with the guidance provided during 
the early stages of the pandemic [4, 17].

Aside from the direct effect on surgical services, the 
COVID-19 pandemic has seen the need for widespread 
lockdown restrictions which have had a profound negative 
effect on multiple aspects of health-related behaviours such 

as eating habits and physical activity, and other barriers to 
weight management [18]. There were also major changes 
concerning how the whole range of weight management 
services was delivered including access to services and the 
increased use of telemedicine for care delivery [19]. These 
changes were welcomed by patients and can improve effi-
ciency for healthcare professionals, and are therefore likely 
to become part of the long-term care model for future weight 
management services [20]. Such adaptations of services are 
likely to be maintained even after the pandemic. However, 
data regarding the effectiveness of such strategies have been 
controversial [21], although the majority of studies have 
demonstrated effective results following BMS during the 
COVID-19 pandemic [22, 23].

Although the present study has provided an overview of 
the effect of the initial stages COVID-19 pandemic on BMS 
services the period of data collection ended in October 2020. 
As the COVID-19 pandemic has continued to progress it has 
to date been unclear how this has influenced the delivery of 
BMS services in 2021 and 2022. Data recently published 
from the National Obesity Audit in England have demon-
strated that although the number of cases performed between 
April 2021 and April 2022 (n = 4440) has improved com-
pared to 2020/2021 (n = 1854) this has still not reached pre-
pandemic rates of BMS (2018/2019, n = 6779) [24]. Data 
from the Metabolic and Bariatric Surgery Accreditation and 
Quality Improvement Programme (MBSAQIP) in the United 
States has also confirmed a reduction in BMS during 2020 of 
approximately 22.5% [25], but data regarding the recovery 
of services in 2021 and beyond is awaited. In the future, 
it will also be necessary to establish if there has been any 
increase in referrals for BMS which may have been triggered 
due to concerns regarding the effect of severe obesity on 
outcomes following SARS-CoV-2 infection [26, 27].

Significant strengths of the present study are that it pro-
vides large-scale real-world data on the recovery of BMS 
services during the COVID-19 pandemic globally. Despite 
this, several important limitations must be considered when 
interpreting these results. Data were self-reported and not 
externally validated, therefore is reliant upon the accuracy 
of data input by individual collaborators. Due to the global 
nature of this study, there was significant variation in health-
care structure across participating centres (particularly the 
relationship between government and privately funded insti-
tutions). Data regarding screening and precautionary meas-
ures for COVID-19 was collected before the widespread 
introduction of rapid lateral flow tests for this purpose, and 
therefore data regarding their utilisation was not collected. 
The present study was also conceived and executed before 
the widespread utilisation of vaccination against SARS-
CoV-2 for the general population so it has not been pos-
sible to assess the influence of the vaccination programme 
on BMS.
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Conclusion

The present study has provided global, real-world data regard-
ing the recovery of BMS services during the COVID-19 
pandemic.

Supplementary Information  The online version contains supplementary 
material available at https://​doi.​org/​10.​1007/​s11695-​022-​06267-7.
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