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Abstract

Background and Aim With the worldwide spread of coronavirus disease 2019 (COVID-19), it has devastated the economy
and taken a toll on people’ life in every aspects. In this study, we aimed to evaluate the influence of the COVID-19 epidemic
on the GI endoscopy practice in China.

Methods The nationwide survey conducted from 13 to 19 April, 2020. A predesigned standard structured questionnaire was
sent to all members of the Chinese Society of Digestive Endoscopy (CSDE) in mainland China by email. Number of various
GI endoscopic procedures and participants getting endoscopic training from January 1 to April 10, 2020 (the COVID-19
period) and the same period of 2019 were collected and analyzed.

Results A total of 468 hospitals responded to this survey, and most of them (85.4%) were tertiary referral hospitals. The
sum number of GI endoscopic procedures deceased significantly from 3,203,594 in 2019 to 1,512,619 in 2020, including
2,996,779 to 1,401,665 of diagnostic procedures and 206,815 to 110,954 of therapeutic procedures. More than half of centers
(57.1%) reduced about 1,000-5,000 endoscopic activities. Of 271 hospitals (57.9%) providing endoscopic training, the total
number of participants decreased from 2,977 in 2019 to 1,131 in 2020. Most of hospitals (93.8%) adhered to the recom-
mendation of endoscopy practice issued by CSDE during the outbreak of COVID-19, and there was no cases of infection in
endoscopic departments of all surveyed hospitals.

Conclusion With the influence of the COVID-19 epidemic, there has been significant decease of GI endoscopy practice in
mainland China.
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Since coronavirus disease 2019 (COVID-19) initially
emerged in Wuhan, China in early December 2019 [1], it
has become a global pandemic, and posed a severe threat
to human health and lives. According to the World Health
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Organization (WHO), COVID-19 is estimated to have
resulted in 2,203,927 cases in 213 countries with 148,749
deaths as of April 19, 2020, among which highest confirmed
cases were detected in United States [2].

Due to the risks of virus transmission by respiratory and
oropharyngeal secretions and colonic contents, endoscopy
is regarded as a risky procedure [3]. All major gastrointes-
tinal (GI) or GI endoscopy societies have recommended
non-urgent procedures should be rescheduled or canceled
and emergent case need to be performed based on the clini-
cal need [4-9]. In addition, unprecedented strict quarantine
measures were implemented in China, and a large number
of people were kept in isolation. That caused a series of
medical examinations and activities to be canceled. There-
fore, in this study, we aimed to evaluate the influence of the
COVID-19 epidemic on the GI endoscopy practice in China


http://orcid.org/0000-0001-6064-0526
http://crossmark.crossref.org/dialog/?doi=10.1007/s00464-020-08149-4&domain=pdf
https://doi.org/10.1007/s00464-020-08149-4

Surgical Endoscopy (2021) 35:6524-6531

6525

for different aspects: (a) changes of various endoscopic pro-
cedure volume, (b) impact of COVID-19 on endoscopic
training.

Materials and Methods
Survey administration

The nationwide survey was initiated and organized by the
Chinese Society of Digestive Endoscopy (CSDE), and con-
ducted from 13 to 19 April, 2020. A predesigned standard
structured questionnaire was sent to all members of the soci-
ety in mainland China by email. If the first request was not
answered, further reminders by email, telephone calls and
WeChat (a widely used social media in China) were initi-
ated. After completed by the chief or senior physician of
each endoscopic center, the questionnaires were returned to
the CSDE headquarters in Beijing for analysis. No incentive
was offered for participants in this survey. Our research did
not require IRB approval and written consent.

Questionnaire

The questionnaire included 27 questions and the following
five sections (Supplementary Table 1): (1) Baseline charac-
teristic of hospital and endoscopy centers, including hospital
grading and ownership, endoscopic room scale and others;
(2) During the pandemic, whether performing GI endoscopic
procedure in accordance with recommendations of CSDE?
[10] (3) Number of diagnostic GI endoscopic procedures
from January 1 to April 10, 2020 (the COVID-19 period)
and the same period of 2019, respectively, including esoph-
agogastroduodenoscopy (EGD), colonoscopy, enteroscopy,
capsule endoscopy and others; (4) Number of therapeutic GI
endoscopic procedures during the above two periods, includ-
ing ERCP, interventional EUS and others. (5) Number of
participants getting various endoscopic training during the
above two periods, including training in endoscopic detec-
tion of early GI cancer, endoscopic resection, ERCP, EUS
and other techniques.

Data collection and synthesis

Data from returned form was extracted and summarized
in a database for further analysis. The total number of
GI endoscopic practices in each provincial region was
accumulated. To analyze the changes of overall GI endos-
copy activities in various regions, the mainland China
was divided into four parts: northeast, east, central, and
western regions. The cumulative confirmed COVID-19
cases in different regions of China on April 10, 2020 was
accessed at the official website of Chinese Centers for

Disease Control [11]. The average procedure volume per
endoscopist at each province during the epidemic was cal-
culated as the sum number of procedures divided by the
total number of endoscopists.

Statistical analysis

Categorical data was presented as percentages. Pearson
test was used to analyze the correlations between average
procedure volume per endoscopist and cumulative con-
firmed COVID-19 cases up to April 10, 2020. The data
were analyzed using SPSS® version 20.0 software (IBM,
Armonk, New York, USA). A p value < 0.05 (two-sided)
was regarded as statistically significant.

Results

Surveys were distributed to 589 hospitals, and a total of
488 forms were returned. After removing invalidation and
duplicates, there were 468 (79.5%) completed forms left.

Baseline characteristics of Gl endoscopy centers

As shown in Table 1, of the 468 hospitals surveyed, most
(85.4%) were tertiary referral hospitals, and the majority
(86.4%) were college-affiliated hospitals. There were 54
hospitals (12.0%) with endoscopic room scale > 2000 m?,
and more than half of hospitals (69.8%) with endoscopic
room scale less than 1000 m?. As for endoscopic unit per-
sonnel, the total number of endoscopists and nurses were
5044, 4,397, respectively.

Table 1 Baseline characteristic of surveyed hospitals

N (%)

Hospital grading

Tertiary referral hospitals 399 (85.4)

Non-Tertiary referral hospitals 68 (14.6)
Hospital ownership

College-affiliated hospitals 400 (86.4)

Non-college-affiliated hospitals 63 (13.6)
Endoscopic unit scale

> 2000 m? 54 (12.0)

2000-1000 m? 82 (18.2)

< 1000 m? 315 (69.8)
No. of endoscopic unit personnel

Doctor 5044 (53.4)

Nurse 4397 (46.6)

@ Springer



6526

Surgical Endoscopy (2021) 35:6524-6531

Changes of various Gl endoscopic procedure volume

The changes of GI endoscopic volume in various regions
between 2019 and 2020 was presented in Fig. 1 and Sup-
plementary Table 2. From January 1 to April 10, 2019, the
sum number of GI endoscopy was 3,203,594, including
2,996,779 diagnostic endoscopic procedures and 206,815
therapeutic procedures. During the same period of 2020, the

total number decreased significantly, which was nearly half
of that in 2019 (n = 1,512,619, 1,401,665 diagnostic and
110,954 therapeutic procedures). Based on number of pro-
cedure reduction, 57.1% centers reduced about 1000-5000
endoscopic activities, and 5.8% centers reduced more than
10,000 endoscopic activities (Fig. 2).

The highest number of reduced procedures was in Bei-
jing, reached up to 193,183. As the top high-risk provincial
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Fig. 1 Changes of overall GI endoscopy activities in the 31 provinces
of mainland China between January 1 to April 10, 2019 and the same
period of 2020. (Northeast region: HL, Heilongjiang; JL, Jilin; LN,
Liaoning. East region: BJ, Beijing; FJ, Fujian; GD, Guangdong; HaN,
Hainan; HeB, Hebei; JS, Jiangsu; SD, Shandong; SH, Shanghai;
TJ, Tianjin; ZJ, Zhejiang. Central region: AH, Anhui; HeN, Henan;
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Fig.2 Proportions of hospitals with different reduced number of GI
endoscopic procedures

regions of mainland China, Hubei, the reduced number
of endoscopic procedures was 53,984, but the losses ratio
of procedures (the volume in 2020/the volume in 2019)
was 20%, ranked first among all regions (Supplementary
Table 2). There was a significant correlation between aver-
age procedure volume per endoscopist and cumulative con-
firmed COVID-19 cases (r = — 0.372, p = 0.04) during the
epidemic. Changes of GI endoscopic procedures volume per
months was shown in Fig. 3. During the outbreak period, the
highest procedure reduction was on February. From Feb-
ruary to March, 2020, the number of procedures began to
increase, and get recovered as to that in 2019.

Regarding to diagnostic procedures, the most reduction
number was in EGD (n = 1,039,714), followed by colonos-
copy (n =466,549) (Fig. 4). With respect to therapeutic pro-
cedures, the greatest reduction was in endoscopic resection
of colorectal lesion (n = 47,249), followed by endoscopic
resection of gastric lesion (z = 20,375) (Fig. 5).

Impact of COVID-19 on Gl endoscopic training

There are 271 hospitals (57.9%) providing endoscopic train-
ing. Of those, the total number of endoscopists getting train-
ing decreased from 2977 in 2019 to 1131 in 2020 (Fig. 6).
Based on training patterns, the number of participants
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deceased from 280 to 115 for ERCP, 344 to 126 for EUS,
486 to 167 for endoscopic resection technique, 795 to 315
for endoscopic detection of early GI cancer, and 1072 to 408
for EGD and colonoscopy, respectively.

COVID-19 prevention and control measures

Most of hospitals (93.8%) adhered to the recommendation
of endoscopy practice during pandemic issued by CSDE.
There was no cases of infection in endoscopic departments
of surveyed hospitals.

Discussion

In the past 4 months, a novel coronavirus (SARS-CoV-2),
leading to COVID-19, has rapidly spread throughout the
world. Due to its high infectivity and morbidity, WHO
has declared COVID-19 as a global pandemic on March
11, 2020. The sheer scale and severity of this pandemic is
unprecedented in the modern era. At present, COVID-19
has affected more than 200 countries, and the newly con-
firmed case is increasing everyday [2]. This disease has
devastated the economy, presents a significant challenge to
the healthcare system worldwide. According to the litera-
ture, the impact of COVID-19 in some medical specialities
are also very evident. Lisi and his coworkers reported that
COVID-19 has resulted in a major reduction in the colorec-
tal surgical caseload in Italy [12]. Thompson et al. pointed
that their daily endoscopy volume was cut by over 80%
and ambulatory endoscopy practice was closed in Brigham
and Women’s Hospital, Harvard Medical School [13]. To
date, COVID-19 outbreak has come into resuming period
in China, routine medical activities begin to return to nor-
mal. After experienced massive pressure fighting against the
virus, we have the extra time to estimate the losses in the
field of GI endoscopy during COVID-19 outbreak period.
To our best knowledge, this is the first nationwide survey
providing insights on changes of GI endoscopy practices in
China during the pandemic. Our results showed that there
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Fig.3 Changes of GI endoscopic procedures volume per months between 2019 and 2020. a Overall; b Diagnostic procedures; ¢ Therapeutic
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Fig.4 Distribution of diagnostic GI endoscopic procedures between 2019 and 2020

was a dramatic decrease of GI procedures and participants
getting training related to COVID-19 outbreak. The remark-
able reduction in endoscopic activities can be due to the
following reasons: (i) The practice of blocking traffic and
lockdown of towns restricted people for reference to the
superior hospital in another city. (ii) Endoscopists and nurses
were relocated to other departments to assist with COVID-
positive patients, such as intensive care unit or emergency
ward. So there would be a lack of endoscopic unit person-
nel. (iii) Several recommendations and guidance worldwide
called to limit endoscopic procedures to urgent endoscopic
interventions and deferral of elective non-urgent endoscopic
procedures.

In our study, we found that reduced number of endo-
scopic procedures differed between geographic regions.
As the highest-risk areas overwhelmed by the pandemic,
Hubei province, had the most losses ratio of procedures (the
volume in 2020 is a fifth of that in 2019). The reason was
all electives in these regions were canceled, most medical
resources were allocated to deal with the COVID-19 cases,
and the available limited resources were devoted to only
emergency therapeutic procedures. Another interesting find-
ing is that Beijing had the highest number of reduced proce-
dures, although the epidemic situation there was not severe.
The reason for that is not difficult to understand. Beijing is
the capital and political center of China, so prevention and
control measures of COVID-19 there are much more strict

@ Springer

than other regions in China. Not only were the endoscopic
activities limited but large numbers of immigration work-
ers to this city were restricted, which means the number of
patients decreased.

As for the impact of the pandemic on various medical
training, Amparore et al. reported that a large proportion of
urology residents experienced a severe reduction (> 40%)
or complete suppression (> 80%) of training exposure in
Italy [14]. Our results also indicated that participants of vari-
ous endoscopic training declined drastically. The classical
teaching models, lectures, seminars, hand-on-hand teaching
and others are no longer safe and applicable in times of the
pandemic. Implementation of alternative learning strategies,
such as telemedicine, tele-mentoring of procedure, are war-
ranted to mitigate adverse effects on endoscopists’ training.

During the pandemic, endoscopic procedures are con-
sidered to be high risk. In northern Italy, Repici reported
SARS-CoV-2 infection among nurses and physicians was
confirmed in 12 endoscopy units, and six endoscopy person-
nel (three nurses and three physicians) required hospitaliza-
tion [15]. Several organizations and societies have issued
guidelines and position papers to instruct safe GI endoscopy
practice during the pandemic [4-9]. The CSDE also issued
guidance for endoscopic examinations on Feb 3, 2020 [10],
which elaborated specific recommendations for endoscopy
during the COVID-19 pandemic. Similar to recommenda-
tions from other societies, proper use of personal protective
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Fig.6 Changes of participants number based on GI endoscopic train-
ing patterns between 2019 and 2020. EDEC: endoscopic detection of
early GI cancer

equipment, risk stratification of patients, reduced normal
endoscopic activities, postponing procedures, modified the
waiting room, standardized reprocessing procedure for flex-
ible endoscopes and others were written in the guidance.
Due to high adherence to the above recommendations by
CSDE, there was no endoscopy-related COVID-19 nosoco-
mial infections reported in our study. In addition to the strict
and standardized workflow needed in clinical practice, some
emerging endoscopic devices can also play an important role

in preventing virus transmission. A novel non-contact mag-
netically-controlled capsule endoscopy (MCE) system has
been recently developed to avoid the direct contact between
doctors and patients for upper endoscopic examination [16].
Furthermore, a disposable endoscope can have particular
advantage. An ultrathin disposable endoscope has been
applied for detection of upper gastrointestinal diseases, and
shown excellent outcomes comparable to that of conven-
tional endoscopes [17, 18].

The strongest strength of our study is that we provide the
concrete impact of COVID-19 on GI endoscopic practice in
mainland China, including various endoscopic procedures
and training. Right now, the epidemic situation of COVID-
19 begin to become stable. But the situation in Europe and
US is still very severe. Our results can provide references
to these countries for estimating the loss of GI endoscopic
practices during the period of COVID-19 pandemic.

We acknowledge that there are some limitations in this
study. At first, because the survey duration was very short,
just 7 days, data regarding the effect of COVID-19 precau-
tions on endoscopic procedure time, complication rate and
success rate was not available. Then, we didn’t evaluate the
mental condition of medical personnel in all centers. Since
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it has reported that COVID-19 triggered a wide variety of
psychological problems, such as panic disorder, anxiety and
depression in the general population of China [19], and a
recent report demonstrated psychological stress in medical
staffs was more severe than college students [20]. So it is
necessary to conduct study to understand the psychologi-
cal stress status of endoscopists and nurses in future. Third,
lack of data on urgent or emergent endoscopic procedure
also impacted our study. Finally, economic losses caused by
endoscopic procedure reduction can’t be assessed because of
different medical reimbursement policy in different regions
of China.

In conclusion, with the influence of the COVID-19 epi-
demic, there has been significant decease of GI endoscopy
practice in mainland China. Further researches are urgently
needed in relation to the full impact of COVID-19 on endo-
scopic quality, regional endoscopic development, and how
to effectively manage endoscopic units after this pandemic.
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