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Abstract
Introduction: The COVID-19 outbreak abruptly restricted 
gastrointestinal (GI) endoscopy services during the first 
wave of the pandemic. We aimed to assess the impact of CO-
VID-19 on the practice of GI endoscopy in Asian countries. 
Methods: This was an International Questionnaire-based In-
ternet Survey conducted at multiple facilities by the Interna-
tional Gastrointestinal Consensus Symposium. A total of 166 
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respondents in Japan, China, Hong Kong, South Korea, Phil-
ippines, Thailand, Indonesia, and Singapore participated in 
this study. Results: The volume of endoscopic screening or 
follow-up endoscopies and therapeutic endoscopies were 
markedly reduced during the first wave of the pandemic, 
which was mainly attributed to the decreased number of 
outpatients, cancellations by patients, and adherence to the 
guidelines of academic societies. The most common indica-
tions for GI endoscopy during the first wave were GI bleed-
ing, cholangitis or obstructive jaundice, and a highly suspi-
cious case of neoplasia. The most common GI symptoms of 
COVID-19 patients during the infected period included diar-
rhea, nausea, and vomiting. The pandemic exacerbated 
some GI diseases, such as functional dyspepsia and irritable 
bowel syndrome. There were cases with delayed diagnosis 
of cancers due to postponed endoscopic procedures, and 
the prescription of proton pump inhibitors/potassium-com-
petitive acid blockers, steroids, immunosuppressive agents, 
and biologics was delayed or canceled. The personal protec-
tive equipment used during endoscopic procedures for 
high-risk patients were disposable gloves, disposable gowns, 
N95 or equivalent masks, and face shields. However, the de-
vices on the patient side during endoscopic procedures in-
cluded modified surgical masks, mouthpieces with filters, 
and disposable vinyl boxes or aerosol boxes covering the 
head. Furthermore, the time for education, basic research, 
clinical research, and daily clinical practice decreased during 
the first wave. Conclusion: This study demonstrated that the 
COVID-19 pandemic profoundly affected the method of per-
forming GI endoscopy and medical treatment for patients 
with GI diseases in Asian countries. © 2021 S. Karger AG, Basel

Introduction

COVID-19, caused by severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), emerged and spread 
in December 2019 [1]. The outbreak rapidly spread 
worldwide and was declared a global pandemic by the 
World Health Organization on March 11, 2020. During 
the first wave of the pandemic, governments of many 
countries worldwide imposed immigration restrictions, 
quarantine, contact tracing, and several behavioral re-
strictions, such as lockdown of cities, social distancing, 
and closure of school and commercial facilities. These 
measures have largely changed our daily lifestyle [2–4].

The major transmission routes of SARS-CoV-2 are 
droplets, aerosols, or contact infections, and the possibil-
ity of transmission through the fecal-oral route has also 

been suggested [5–9]. Medical staff working in the endo-
scopic units are potentially at high risk for SARS-CoV-2 
infection because the transmission occurs by inhalation 
of droplets or aerosols generated by coughing or the vom-
iting reflex of the examinees during endoscopic proce-
dures [10]. Consequently, academic societies of gastroin-
testinal (GI) endoscopy, such as the Asian Pacific Society 
for Digestive Endoscopy (APSDE) and Japan Gastroen-
terological Endoscopy Society, issued statements on tri-
aging endoscopic procedures, setting of endoscopic units 
including the number of medical staff, and appropriately 
using personal protective equipment (PPE) to protect pa-
tients and medical staff during the pandemic [11, 12]. 
Nonurgent screening or follow-up upper GI endoscopies 
tended to be postponed, especially during the first wave. 
Medical staff and endoscopic booths were limited to 
maintain the appropriate distance from each other. Al-
though the PPE protocols during endoscopic procedures 
against SARS-CoV-2 infection varied according to the 
country and institution, it was recommended by academ-
ic societies that the standard precautions should be fol-
lowed for all patients during GI endoscopies. Further-
more, most medical staff used goggles, masks, gloves, 
hairnets, and long-sleeved gowns. However, serious 
problems appeared owing to the new infection control 
policy during GI endoscopy. Incidentally, there were cas-
es in which the detection of GI cancers was delayed be-
cause of postponed endoscopy [13]. Furthermore, in 
some institutions and countries, the lack of adequate sup-
ply of PPE restricted the practice of GI endoscopy and 
prohibited residents and fellows from participating in en-
doscopic training to preserve PPE and minimize expo-
sure [14].

Although GI endoscopy services were abruptly re-
stricted during the first wave of the pandemic, they grad-
ually became available on a regular schedule after a while. 
However, resuming full endoscopy requires accurate un-
derstanding of the actual condition of GI endoscopy, per-
forming risk assessment before endoscopy, setting up of 

Fig. 1. Impact of the COVID-19 pandemic on the number of GI 
endoscopies. a The degree of the decrease in the number of screen-
ing or follow-up endoscopies compared to before the pandemic 
during and after the first wave. b The degree of the decrease in the 
number of therapeutic endoscopies compared to before the pan-
demic during and after the first wave. c The degree of the decrease 
in the number of urgent endoscopies (on call) compared to before 
the pandemic during and after the first wave. d The reason for the 
decrease in GI endoscopic procedures during the first wave. e The 
reason for the decrease in GI endoscopic procedures after the first 
wave. PPE, personal protective equipment; GI, gastrointestinal.

(For figure see next page.)
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endoscopic units, being aware of changes in the medical 
treatment for GI diseases, and understanding the use of 
PPE. Furthermore, the impact of the COVID-19 pan-
demic on education, research, and clinical practice has 
not been quantified. Given the above circumstances and 
considering that the COVID-19 outbreak first occurred 
in Asia, we conducted a questionnaire-based survey to as-
sess the impact of COVID-19 on the practice of GI endos-
copy at multiple facilities in East and Southeast Asian 
countries.

Methods

Study Design
This was an International Questionnaire-based Internet Survey 

conducted at multiple facilities by the International Gastrointesti-
nal Consensus Symposium (IGICS).

Study Participants
The questionnaire, consisting of 33 questions related to the im-

pact of COVID-19 on GI endoscopy practice, was distributed to a 
total of 166 participants belonging to several institutions including 
universities, public and private hospitals, medical checkup institu-
tions, and private clinics in Japan, China, Hong Kong, South Ko-
rea, Philippines, Thailand, Indonesia, and Singapore via the Inter-
net survey by IGICS. The survey started at the beginning of Octo-
ber 2020, and the responses were collected by the end of November 
2020. The questionnaire focused on the following: demographics, 
endoscopy, medical treatment for COVID-19, PPE, and others. 
The details of the questionnaire are described in online supple-
mentary Table 1 (see www.karger.com/doi/10.1159/000520287 for 
all online suppl. material).

Statistical Analysis
Data are expressed as the number of respondents and the per-

centage of responses of the 166 participants. Questionnaire items 
indicated to select one answer for the difference between during 
the first wave and after the first wave were compared using a Pear-
son’s χ2 test or Fisher’s exact test. Statistical calculations and anal-
yses were performed using IBM SPSS Statistics Version 26 (IBM 
Corporation, Armonk, NY, USA). The statistical significance was 
set at p values <0.05.

Results

Background of Respondents in Asian Countries
The questionnaire was distributed to 166 participants 

and all completed the questionnaire (response rate = 
100.0%). Of the participants, 60 were from Japan (36.1%), 
26 from China (15.7%), 15 from Hong Kong (9.0%), 7 
from South Korea (4.2%), 23 from Philippines (13.9%), 8 
from Thailand (4.8%), 18 from Indonesia (10.8%), and 9 
from Singapore (5.4%). The specialty of the respondents 

was mostly gastroenterology (88.6%), followed by inter-
nal medicine (9.0%), and surgery (1.8%). Most of the re-
spondents belonged to university hospitals (41.0%), fol-
lowed by private hospitals (28.3%), and public hospitals 
(27.1%). Their clinical roles were mostly staff (48.8%), 
followed by directors (30.1%), and fellows (10.2%). The 
data are listed in online supplementary Table 2.

Impact of the COVID-19 Pandemic on the Practice of 
GI Endoscopy
The number of GI endoscopic procedures for screen-

ing or follow-up endoscopies and therapeutic endosco-
pies decreased by 51–75% in the highest number of an-
swers during the first wave of the pandemic (59 [35.5%] 
and 39 [23.5%] of respondents, respectively), compared 
to before the pandemic. Although the number of these 
endoscopic procedures did not completely return to what 
it was before the pandemic, it significantly increased after 
the first wave, compared to during the first wave (Fig. 1a, 
b). In particular, the number of screening or follow-up 
endoscopies and therapeutic endoscopies did not de-
crease much after the first wave in Thailand (5 [62.5%] 
and 6 [75.0%] of respondents, respectively), compared to 
before the pandemic (Table 1). In contrast, the decrease 
in the number of urgent GI endoscopic procedures was 
less, and it did not decrease in 49 (29.5%) of the respon-
dents during the first wave (Fig. 1c). The number of ur-
gent endoscopies did not decrease during the first wave 
and after the first wave (10 [66.7%] and 12 [80.0%] of re-
spondents, respectively), particularly in Hong Kong (Ta-
ble 1). The most common reason for the decrease in GI 
endoscopic procedures during the first wave was de-
creased number of outpatients (130 [78.3%]), followed by 
cancellations by patients (114 [68.7%]), and adherence to 
the guidelines of academic societies (106 [63.9%]). Nota-
bly, 31 (18.7%) and 41 (24.7%) respondents answered that 
a limited number of medical workers and lack of PPE 
availability were causes for the decrease, respectively 
(Fig. 1d). Even after the first wave of the pandemic, de-
creased number of outpatients (113 [68.1%]), cancella-
tions by patients (78 [47.0%]), and adherence to the 
guidelines of academic societies (69 [41.6%]) were the 
common reasons for the decrease in GI endoscopic pro-
cedures (Fig. 1e).

The most common indication for endoscopy during 
the first wave was GI bleeding or suspected GI bleeding 
(140 [84.3%]), followed by cholangitis or obstructive 
jaundice (117 [70.5%]), and highly suspicious cases of 
neoplasia (103 [62.0%]). Although the number of institu-
tions where GI endoscopy was performed without re-
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Table 1. The decrease in the number of GI endoscopies and PPE used during endoscopic procedures by country in Asia

Country JPN CHN HKG KOR PHL THA IDN SGP

The degree of the decrease in the number of screening or follow-up endoscopies compared to before pandemic during the first wave, n (%)
Not decreased 1 (1.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
1–25% 8 (13.3) 1 (3.8) 0 (0.0) 0 (0.0) 2 (8.7) 0 (0.0) 3 (16.7) 1 (11.1)
26–50% 14 (23.3) 5 (19.2) 3 (20.0) 5 (71.4) 0 (0.0) 3 (37.5) 5 (27.8) 3 (33.3)
51–75% 22 (36.7) 6 (23.1) 5 (33.3) 1 (14.3) 11 (47.8) 1 (12.5) 9 (50.0) 4 (44.4)
76–99% 9 (15.0) 8 (30.8) 6 (40.0) 1 (14.3) 8 (34.8) 2 (25.0) 1 (5.6) 0 (0.0)
Closed (100) 6 (10.0) 6 (23.1) 1 (6.7) 0 (0.0) 2 (8.7) 2 (25.0) 0 (0.0) 1 (11.1)

The degree of the decrease in the number of screening or follow-up endoscopies compared to before pandemic after the first wave, n (%)
Not decreased 11 (18.3) 8 (30.8) 1 (6.7) 0 (0.0) 0 (0.0) 5 (62.5) 0 (0.0) 3 (33.3)
1–25% 22 (36.7) 7 (26.9) 4 (26.7) 5 (71.4) 2 (8.7) 2 (25.0) 5 (27.8) 3 (33.3)
26–50% 11 (18.3) 9 (34.6) 6 (40.0) 0 (0.0) 11 (47.8) 0 (0.0) 6 (33.3) 2 (22.2)
51–75% 7 (11.7) 2 (7.7) 4 (26.7) 1 (14.3) 9 (39.1) 1 (12.5) 6 (33.3) 1 (11.1)
76–99% 8 (13.3) 0 (0.0) 0 (0.0) 1 (14.3) 1 (4.3) 0 (0.0) 1 (5.6) 0 (0.0)
Closed (100) 1 (1.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

The degree of the decrease in the number of therapeutic endoscopies compared to before pandemic during the first wave, n (%)
Not decreased 2 (3.3) 1 (3.8) 1 (6.7) 0 (0.0) 0 (0.0) 0 (0.0) 2 (11.1) 1 (11.1)
1–25% 19 (31.7) 0 (0.0) 4 (26.7) 3 (42.9) 2 (8.7) 3 (37.5) 3 (16.7) 5 (55.6)
26–50% 16 (26.7) 5 (19.2) 3 (20.0) 2 (28.6) 3 (13.0) 2 (25.0) 6 (33.3) 1 (11.1)
51–75% 10 (16.7) 5 (19.2) 3 (20.0) 1 (14.3) 13 (56.5) 1 (12.5) 4 (22.2) 2 (22.2)
76–99% 9 (15.0) 7 (26.9) 4 (26.7) 0 (0.0) 3 (13.0) 1 (12.5) 3 (16.7) 0 (0.0)
Closed (100) 4 (6.7) 8 (30.8) 0 (0.0) 1 (14.3) 2 (8.7) 1 (12.5) 0 (0.0) 0 (0.0)

The degree of the decrease in the number of therapeutic endoscopies compared to before pandemic after the first wave, n (%)
Not decreased 23 (38.3) 8 (30.8) 3 (20.0) 1 (14.3) 1 (4.3) 6 (75.0) 2 (11.1) 5 (55.6)
1–25% 17 (28.3) 6 (23.1) 7 (46.7) 4 (57.1) 3 (13.0) 2 (25.0) 5 (27.8) 1 (11.1)
26–50% 6 (10.0) 8 (30.8) 3 (20.0) 1 (14.3) 9 (39.1) 0 (0.0) 6 (33.3) 2 (22.2)
51–75% 5 (8.3) 4 (15.4) 1 (6.7) 0 (0.0) 8 (34.8) 0 (0.0) 3 (16.7) 0 (0.0)
76–99% 9 (15.0) 0 (0.0) 1 (6.7) 1 (14.3) 2 (8.7) 0 (0.0) 2 (11.1) 1 (11.1)
Closed (100) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

The degree of the decrease in the number of urgent endoscopies (on call) compared to before pandemic during the first wave, n (%)
Not decreased 21 (35.0) 6 (23.1) 10 (66.7) 2 (28.6) 2 (8.7) 3 (37.5) 1 (5.6) 4 (44.4)
1–25% 11 (18.3) 4 (15.4) 1 (6.7) 1 (14.3) 2 (8.7) 2 (25.0) 6 (33.3) 3 (33.3)
26–50% 10 (16.7) 7 (26.9) 1 (6.7) 2 (28.6) 5 (21.7) 1 (12.5) 7 (38.9) 0 (0.0)
51–75% 6 (10.0) 4 (15.4) 1 (6.7) 1 (14.3) 9 (39.1) 0 (0.0) 2 (11.1) 2 (22.2)
76–99% 5 (8.3) 3 (11.5) 0 (0.0) 0 (0.0) 3 (13.0) 2 (25.0) 0 (0.0) 0 (0.0)
Closed (100) 7 (11.7) 2 (7.7) 2 (13.3) 1 (14.3) 2 (8.7) 0 (0.0) 2 (11.1) 0 (0.0)

The degree of the decrease in the number of urgent endoscopies (on call) compared to before pandemic after the first wave, n (%)
Not decreased 28 (46.7) 17 (65.4) 12 (80.0) 2 (28.6) 2 (8.7) 6 (75.0) 2 (11.1) 6 (66.7)
1–25% 14 (23.3) 7 (26.9) 0 (0.0) 4 (57.1) 6 (26.1) 2 (25.0) 6 (33.3) 1 (11.1)
26–50% 4 (6.7) 2 (7.7) 1 (6.7) 0 (0.0) 6 (26.1) 0 (0.0) 6 (33.3) 0 (0.0)
51–75% 3 (5.0) 0 (0.0) 0 (0.0) 0 (0.0) 7 (30.4) 0 (0.0) 3 (16.7) 1 (11.1)
76–99% 10 (16.7) 0 (0.0) 1 (6.7) 0 (0.0) 2 (8.7) 0 (0.0) 0 (0.0) 1 (11.1)
Closed (100) 1 (1.7) 0 (0.0) 1 (6.7) 1 (14.3) 0 (0.0) 0 (0.0) 1 (5.6) 0 (0.0)

PPE in short supply during the first wave, n (%)
None 5 (8.3) 8 (30.8) 1 (6.7) 2 (28.6) 4 (17.4) 0 (0.0) 4 (22.2) 7 (77.8)
Face shield 34 (56.7) 10 (38.5) 8 (53.3) 4 (57.1) 7 (30.4) 6 (75.0) 12 (66.7) 0 (0.0)
Goggle 30 (50.0) 9 (34.6) 6 (40.0) 3 (42.9) 8 (34.8) 6 (75.0) 8 (44.4) 0 (0.0)
Surgical mask 46 (76.7) 12 (46.2) 9 (60.0) 3 (42.9) 9 (39.1) 8 (100.0) 9 (50.0) 1 (11.1)
N95, FFP 2, or DS2 41 (68.3) 17 (65.4) 13 (86.7) 3 (42.9) 19 (82.6) 7 (87.5) 14 (77.8) 2 (22.2)
Disposable gloves 31 (51.7) 5 (19.2) 3 (20.0) 3 (42.9) 3 (13.0) 4 (50.0) 12 (66.7) 0 (0.0)
Hairnet 25 (41.7) 3 (11.5) 1 (6.7) 1 (14.3) 2 (8.7) 4 (50.0) 12 (66.7) 0 (0.0)
Disposable gown 50 (83.3) 7 (26.9) 12 (80.0) 3 (42.9) 15 (65.2) 6 (75.0) 12 (66.7) 1 (11.1)
Shoe covers 15 (25.0) 4 (15.4) 0 (0.0) 2 (28.6) 6 (26.1) 5 (62.5) 10 (55.6) 0 (0.0)
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strictions was only 9 (5.4%) during the first wave, it in-
creased to 74 (44.6%) after the first wave (Fig. 2).

Most patients were screened for SARS-CoV-2 infec-
tion prior to screening or follow-up endoscopies, thera-
peutic endoscopies, and urgent endoscopies with symp-
toms (148 [89.2%], 143 [86.1%], and 129 [77.7%], respec-
tively) and body temperature (147 [88.6%], 143 [86.1%], 
and 132 [79.5%], respectively). The SARS-CoV-2 poly-
merase chain reaction test was performed prior to screen-
ing or follow-up endoscopies, therapeutic endoscopies, 
and urgent endoscopies in 67 (40.4%), 83 (50.0%), and 50 
(30.1%) of institutions, respectively (Fig. 3a–c). Regard-
ing the number of medical workers in the endoscopic 
units, the number of doctors working in the endoscopic 

units was 1–3 in the highest number of respondents (56 
[33.7%]) during the first wave, and it increased to 4–6 in 
the highest number of respondents (42 [25.3%]) after the 
first wave (Fig.  3d). The number of the other medical 
workers did not change significantly during and after the 
pandemic (Fig. 3e–g). Experience of performing endos-
copies for patients with a definite diagnosis of COVID-19 
was found in 31 respondents (18.7%), and COVID-19 in-
fection from patients to medical workers through GI en-
doscopy was confirmed in 3 respondents (1.8%). In con-
trast, COVID-19 infection from medical workers to pa-
tients through GI endoscopy was not confirmed (Fig. 3h, 
i). The data are listed in online supplementary Table 3.

Country JPN CHN HKG KOR PHL THA IDN SGP

PPE in short supply after the first wave, n (%)
None 17 (28.3) 19 (73.1) 4 (26.7) 3 (42.9) 14 (60.9) 4 (50.0) 6 (33.3) 9 (100.0)
Face shield 18 (30.0) 3 (11.5) 5 (33.3) 2 (28.6) 2 (8.7) 2 (25.0) 11 (61.1) 0 (0.0)
Goggle 16 (26.7) 2 (7.7) 1 (6.7) 1 (14.3) 1 (4.3) 2 (25.0) 6 (33.3) 0 (0.0)
Surgical mask 26 (43.3) 4 (15.4) 3 (20.0) 2 (28.6) 2 (8.7) 3 (37.5) 10 (55.6) 0 (0.0)
N95, FFP 2, or DS2 24 (40.0) 7 (26.9) 10 (66.7) 4 (57.1) 9 (39.1) 1 (12.5) 12 (66.7) 0 (0.0)
Disposable gloves 22 (36.7) 1 (3.8) 1 (6.7) 3 (42.9) 1 (4.3) 3 (37.5) 11 (61.1) 0 (0.0)
Hairnet 14 (23.3) 1 (3.8) 0 (0.0) 1 (14.3) 0 (0.0) 2 (25.0) 9 (50.0) 0 (0.0)
Disposable gown 32 (53.3) 3 (11.5) 7 (46.7) 3 (42.9) 4 (17.4) 3 (37.5) 10 (55.6) 0 (0.0)
Shoe covers 8 (13.3) 1 (3.8) 0 (0.0) 2 (28.6) 1 (4.3) 1 (12.5) 9 (50.0) 0 (0.0)

PPE used during endoscopic procedure for low-risk patients, n (%)
None 1 (1.7) 3 (11.5) 0 (0.0) 2 (28.6) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Face shield 37 (61.7) 11 (42.3) 11 (73.3) 3 (42.9) 23 (100.0) 6 (75.0) 16 (88.9) 8 (88.9)
Goggle 45 (75.0) 6 (23.1) 8 (53.3) 0 (0.0) 18 (78.3) 4 (50.0) 7 (38.9) 5 (55.6)
Surgical mask 54 (90.0) 17 (65.4) 12 (80.0) 3 (42.9) 14 (60.9) 6 (75.0) 10 (55.6) 0 (0.0)
N95, FFP 2, or DS2 15 (25.0) 11 (42.3) 7 (46.7) 4 (57.1) 22 (95.7) 3 (37.5) 18 (100.0) 9 (100.0)
Disposable gloves 59 (98.3) 19 (73.1) 13 (86.7) 3 (42.9) 23 (100.0) 6 (75.0) 16 (88.9) 8 (88.9)
Hairnet 32 (53.3) 11 (42.3) 7 (46.7) 0 (0.0) 22 (95.7) 4 (50.0) 14 (77.8) 7 (77.8)
Disposable gown 57 (95.0) 13 (50.0) 15 (100.0) 4 (57.1) 22 (95.7) 7 (87.5) 14 (77.8) 9 (100.0)
Shoe covers 8 (13.3) 13 (50.0) 1 (6.7) 1 (14.3) 18 (78.3) 3 (37.5) 10 (55.6) 2 (22.2)

PPE using during endoscopic procedures for high-risk patients, n (%)
None 2 (3.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Face shield 42 (70.0) 19 (73.1) 15 (100.0) 6 (85.7) 22 (95.7) 8 (100.0) 17 (94.4) 8 (88.9)
Goggle 41 (68.3) 23 (88.5) 10 (66.7) 3 (42.9) 20 (87.0) 7 (87.5) 12 (66.7) 5 (55.6)
Surgical mask 30 (50.0) 13 (50.0) 3 (20.0) 2 (28.6) 14 (60.9) 4 (50.0) 14 (77.8) 0 (0.0)
N95, FFP 2, or DS2 43 (71.7) 25 (96.2) 15 (100.0) 6 (85.7) 22 (95.7) 7 (87.5) 18 (100.0) 9 (100.0)
Disposable gloves 51 (85.0) 24 (92.3) 14 (93.3) 7 (100.0) 23 (100.0) 7 (87.5) 16 (88.9) 9 (100.0)
Hairnet 46 (76.7) 19 (73.1) 9 (60.0) 2 (28.6) 22 (95.7) 7 (87.5) 16 (88.9) 6 (66.7)
Disposable gown 50 (83.3) 23 (88.5) 15 (100.0) 6 (85.7) 22 (95.7) 7 (87.5) 16 (88.9) 9 (100.0)
Shoe covers 33 (55.0) 22 (84.6) 5 (33.3) 2 (28.6) 22 (95.7) 7 (87.5) 11 (61.1) 3 (33.3)
Medical protecting coverall 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0)
Hazmat suits 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (8.7) 0 (0.0) 0 (0.0) 0 (0.0)
PAPR 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (8.7) 0 (0.0) 0 (0.0) 3 (33.3)

JPN, Japan; CHN, China; HKG, Hong Kong; KOR, South Korea; PHL, Philippines; THA, Thailand; IDN, Indonesia; SGP, Singapore; FFP, 
filtering face piece; DS, disposable solid; PAPR, powered air-purifying respirator; PPE, personal protective equipment; GI, gastrointestinal.

Table 1 (continued)
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GI Symptoms with COVID-19 and GI Diseases 
Affected by the Pandemic
It was found that 40 respondents (24.1%) had experi-

ence of treating COVID-19 patients (Fig. 4a). The com-
mon frequency of GI symptoms in COVID-19 patients 
was 1–10% (15 [37.5%]) or 11–25% (13 [32.5%]) (Fig. 4b). 
The most common GI symptom of COVID-19 patients 
during infected period was diarrhea (22 [55.0%]), fol-
lowed by nausea (18 [45.0%]), and vomiting (9 [22.5%]) 
(Fig. 4c). These GI symptoms most often appeared at the 
same time as respiratory symptoms (19 [47.5%]) (Fig. 4d).

Some GI diseases, such as functional dyspepsia (73 
[44.0%]) and irritable bowel syndrome (61 [36.7%]), were 
exacerbated by the COVID-19 pandemic (Fig.  4e). It 
should be noted that 65 respondents (39.2%) reported 
cases with delayed diagnosis of cancers due to postponed 
endoscopic procedures (Fig. 4f). The most common type 
of cancer with a delayed diagnosis was colorectal cancer 
(59 [35.5%]), followed by gastric cancer (46 [27.7%]), 
esophageal cancer (28 [16.9%]), small intestinal cancer 
(10 [6.0%]), and duodenal cancer (9 [5.4%]). In addition 
to these GI cancers, pancreatic cancer (13 [7.8%]), chol-
angiocarcinoma (8 [4.8%]), and hepatocellular carcino-
ma (1 [0.6%]) were also delayed to be diagnosed (Fig. 4g). 
Furthermore, the new, continued, and resumed prescrip-
tions of proton pump inhibitors/potassium-competitive 
acid blockers, steroids, immunosuppressive agents, and 

biologics, but not anticancer agents, were delayed or can-
celed due to the pandemic (Fig. 4h). The data are listed in 
online supplementary Table 4.

Usage of PPE during Endoscopic Procedures
The most deficient PPE during and after the first wave 

of the COVID-19 pandemic were N95 or equivalent 
masks (116 [69.9%] and 67 [40.4%], respectively), dispos-
able gowns (106 [63.9%] and 62 [37.3%], respectively), 
and surgical masks (97 [58.4%] and 50 [30.1%], respec-
tively) (Fig. 5a). There was no serious lack of PPE in Sin-
gapore, with 7 respondents (77.8%) during the first wave 
and 9 respondents (100.0%) after the first wave who an-
swered none. In contrast, there was a serious shortage of 
surgical masks and N95 or equivalent masks (8 [100.0%] 
and 7 [87.5%], respectively) during the first wave in Thai-
land (Table 1). Commonly used PPE during endoscopic 
procedures for low-risk patients were disposable gloves 
(147 [88.6%]), disposable gowns (141 [84.9%]), surgical 
masks (116 [69.9%]), and face shields (115 [69.3%]), while 
those for high-risk patients were disposable gloves (151 
[91.0%]), disposable gowns (148 [89.2%]), N95 or equiv-
alent masks (145 [87.3%]), and face shields (137 [82.5%]) 
(Fig.  5b). N95 or equivalent masks were used almost 
100% for low-risk patients during endoscopic procedures 
in Philippines, Indonesia, and Singapore, while they were 
more likely to be used for high-risk patients in other 
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countries. For high-risk patients, medical protecting cov-
erall was used by 1 respondent (12.5%) in Thailand, 
hazmat suits were used by 2 respondents (8.7%) in the 
Philippines, and a powered air-purifying respirator 
(PAPR) was used by 5 respondents in total in the Philip-
pines and Singapore (Table 1). To prevent the diffusion 
of aerosol droplets, the major devices used during endo-
scopic procedures were modified surgical masks for ex-
aminees (62 [37.3%]), disposable vinyl boxes covering the 
head of patients (23 [13.9%]), mouthpieces with filters 
(19 [11.4%]), and aerosol boxes covering the head of pa-
tients (17 [10.2%]). It was found that 72 respondents 
(43.4%) did not use devices on the patient side during the 
endoscopic procedures (Fig. 5c).

The level of PPE during the endoscopic procedure was 
considered appropriate by 145 respondents (86.8%) and 
inadequate by 19 respondents (11.4%) (Fig. 5d). The PPE 
considered the most excessive was N95 or equivalent 
masks (3 [33.3%]) (Fig. 5e). On the other hand, the PPE 
considered inadequate were N95 or equivalent masks (5 
[23.8%]) and aerosol boxes covering the head of patients 
(3 [14.3%]) (Fig. 5f). A total of 113 respondents (68.1%) 
answered that the present level of PPE should be main-
tained during future endoscopic procedures, even after 
the pandemic. However, 53 respondents (31.9%) an-
swered that they would discontinue the use of present 
PPE after the pandemic, and the most common reason 
was high cost (37 [69.8%]) (Fig. 5g, h). The data are listed 
in online supplementary Table 5.

Impact of the COVID-19 Pandemic on Education, 
Research, and Clinical Practice
It was revealed that the time for education, basic re-

search, clinical research, and daily clinical practice de-
creased during the first wave, compared to before the 
pandemic. It significantly recovered after the first wave, 

but not completely (Fig. 6a–d). The data are listed in on-
line supplementary Table 6.

Discussion

This is a questionnaire-based survey investigating the 
effects of the first wave of the COVID-19 pandemic on GI 
endoscopy practice across multiple facilities in East Asia 
and Southeast Asia. Although it was known that the prac-
tice of GI endoscopy was restricted during the first wave 
of the pandemic, the quantitative evaluation of impact of 
the pandemic on the number of GI endoscopies and med-
ical staff, GI diseases, PPE supply, and medical activities 
has been inadequate. As most of the respondents were 
staff or directors who specialize in gastroenterology, we 
consider that this study reflects the views of Asian GI ex-
perts on the current situation of the COVID-19 pandem-
ic.

The volume of screening or follow-up endoscopies 
and therapeutic endoscopies was markedly reduced dur-
ing the first wave of the pandemic because it was strongly 
recommended that the nonurgent endoscopies should be 
postponed or canceled to prevent the spread of SARS-
CoV-2 by academic societies on endoscopy, and most 
doctors focused on and valued the statements. The reduc-
tion was also due to decreased number of outpatients and 
cancellations by patients, suggesting that patients were 
highly aware of the risk of SARS-CoV-2 infection by en-
doscopy and visiting hospitals. Furthermore, not a few 
respondents raised the limited number of medical work-
ers in the endoscopic units as a reason for the decreased 
endoscopic volume. Therefore, we should know the 
changes in the number of medical workers working in the 
endoscopic units during the first wave. Our survey showed 
that the number of doctors working in endoscopic units 
decreased during the first wave, suggesting that the doc-
tors diverted from GI endoscopy services to the other 
medical areas in greater need during the first wave. After 
the first wave, the volume of screening or follow-up en-
doscopies and therapeutic endoscopies did not return 
completely in most of Asian countries. However, it re-
sumed considerably in Thailand, which might be because 
that the number of COVID-19 patients was completely 
controlled once by locking down in Thailand from the 
end of March 2020 and recommended PPE for a con-
firmed case with COVID-19 by the Thai Association for 
Gastrointestinal Endoscopy was strict [15]. It is recom-
mended that the full capacity of endoscopic units should 
be resumed when there are no new cases of COVID-19 

Fig. 3. The way to assess the risk of SARS-CoV-2 infection before 
GI endoscopies and impact of the COVID-19 pandemic on the 
number of medical staff. a The way to assess the risk of SARS-
CoV-2 infection before screening or follow-up endoscopies. b The 
way to assess the risk of SARS-CoV-2 infection before therapeutic 
endoscopies. c The way to assess the risk of SARS-CoV-2 infection 
before urgent endoscopies (on call). d–g The number of medical 
staff working in the endoscopic units during and after the first 
wave. d Doctor. e Nurse. f Technician. g Cleaning staff. h The ex-
perience of performing endoscopy for patients with a definite di-
agnosis of COVID-19. i COVID-19 case obviously infected 
through GI endoscopy. PCR, polymerase chain reaction; CT, com-
puted tomography; SARS-CoV-2, severe acute respiratory syn-
drome coronavirus 2; GI, gastrointestinal.
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diagnosed for at least 2 weeks in APSDE-COVID state-
ments [11]. In contrast, the decrease in the volume of ur-
gent endoscopies was relatively mild, and priority was 
given to the examinations that are directly associated with 
patient life, such as those for GI bleeding, cholangitis or 
obstructive jaundice, and highly suspicious cases of neo-
plasia as expected. We found that the volume of urgent 
endoscopies did not decrease much during and after the 
first wave, particularly in Hong Kong. It is recommended 
that urgent endoscopies should be performed by strategi-
cally assigned staff to minimize concomitant exposure 
and the indications are limited to acute GI bleeding, man-
agement of perforations and leakage, biliary sepsis, for-
eign body, GI obstruction requiring stenting, and GI ac-
cess for urgent feeding in APSDE-COVID statements 
[11].

In most institutions, symptom triage and body tem-
perature check were performed before screening or fol-
low-up endoscopies, therapeutic endoscopies, and urgent 
endoscopies. Although these seem to be the most appro-
priate methods to prevent the infection in extremely busy 
endoscopic units if the prevention with PPE is sufficient, 
3 cases of SARS-CoV-2 infection from patients to medical 
workers were confirmed. This means that GI endoscopies 
are undoubtedly high-risk procedures for the transmis-
sion of SARS-CoV-2 [16]. There is a limit to assess the 
risk for SARS-CoV-2 before GI endoscopy because ap-
proximately 5% of COVID-19 patients were reported to 
be asymptomatic during the incubation period and could 
act as a source of infection [17].

The most common frequency of GI symptoms in CO-
VID-19 patients was 1–25%, and they were associated 
with acute viral gastroenteritis, such as diarrhea, nausea, 
and vomiting, which was almost consistent with previous 
reports [18, 19]. The COVID-19 pandemic had a consid-
erable impact not only on the practice of GI endoscopy 

but also on the medical treatment for GI diseases. Among 
GI diseases, it was found that functional dyspepsia and 
irritable bowel syndrome were exacerbated by the CO-
VID-19 pandemic. The COVID-19 pandemic is definite-
ly a stressful situation for general population and func-
tional dyspepsia and irritable bowel syndrome are well 
known to be aggravated by psychosocial stress [20, 21]. 
Alarmingly, it was found that postponed endoscopy de-
layed the diagnosis of GI cancers, such as colorectal can-
cer and gastric cancer. As most patients with early GI can-
cers are asymptomatic, triaging patients at high risk of 
developing cancer may have been difficult. It was report-
ed that the endoscopic detection for GI cancers was re-
duced by 58% during the COVID-19-impacted period in 
a study using a national endoscopy database [13]. There-
fore, the postponement of endoscopy should be mini-
mized, and attention should be paid to patients at high 
risk of developing cancer. Furthermore, it was clarified 
that the new, continued, and resumed prescriptions of 
acid suppressants, steroids, immunosuppressive agents, 
and biologics were delayed by the pandemic. It has been 
reported that the administration of proton pump inhibi-
tor increases the risk of developing infectious diseases, 
such as pneumonia and infectious enteritis [22, 23]. 
Moreover, it is recommended that the dose of corticoste-
roids should be tapered whenever possible after assessing 
the effects on patients with inflammatory bowel disease 
and immunosuppressive agents and biologics should be 
discontinued or postponed for patients with inflamma-
tory bowel disease in contact with COVID-19 patients as 
they are considered potential risk factors [24, 25]. How-
ever, there were no respondents who delayed or canceled 
the prescription of anticancer agents, probably to adhere 
to the dosing schedule of chemotherapy. Despite the lack 
of evidence regarding the risk of anticancer agents for 
COVID-19, doctors should be aware that lung injury in-
duced by molecular-targeted agents and immune check-
point inhibitors may be indistinguishable from COV-
ID-19 pneumonia [26, 27].

Shortage of PPE is a severe global issue, particularly in 
the early days of the COVID-19 pandemic [28]. Most re-
spondents in this survey reported that they experienced a 
serious PPE shortage, such as N95 or equivalent masks, 
disposable gowns, and surgical masks during the first 
wave. The shortage gradually improved. However, more 
than half of the respondents, except those in Singapore, 
reported that they continued to face some shortages after 
the first wave. It has been reported that the common PPE 
used for patients with COVID-19 during endoscopic pro-
cedures included surgical masks and N95 masks, face 

Fig. 4. GI symptoms with COVID-19 and GI diseases affected by 
the pandemic. a The experience of treating COVID-19 patients. b 
The frequency of GI symptoms in COVID-19 patients. c The GI 
symptoms of COVID-19 patients during the infected period (most 
common one). d The time that GI symptoms appeared (Before, 
before respiratory symptoms; At the same time, at the same time 
with respiratory symptoms; After, after respiratory symptoms). e 
The GI diseases exacerbated by the COVID-19 pandemic. f The 
delayed diagnosis of cancers due to postponed endoscopic proce-
dure. g The types of cancer with a delayed diagnosis due to post-
poned endoscopic procedure. h The prescription delayed or can-
celed due to the COVID-19 pandemic. PPI, proton pump inhibi-
tor; P-CAB, potassium-competitive acid blocker; GI, 
gastrointestinal.
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shields, goggles, caps, long-sleeved isolation gowns, and 
gloves [29], which are almost consistent regarding the re-
sults of PPE for high-risk patients in our study. N95 or 
equivalent masks were used more frequently for high-risk 
patients than for low-risk patients. Medical protecting 
coverall or hazmat suits were used by a few respondents 
for high-risk patients in the Philippines and Thailand. 
The endoscopist is recommended to wear medical pro-
tecting coverall for a confirmed case with COVID-19 by 
Thai Association for Gastrointestinal Endoscopy [15]. 
Notably, PAPR was used by a few respondents for high-
risk patients in the Philippines and Singapore. The use of 
PAPR for GI endoscopic procedures in high-risk patients 
is recommended by gastroenterologists’ professional 
guidance on risk mitigation during the COVID-19 pan-

demic in Singapore [30]. As devices on the patient side, 
modified surgical masks, mouthpieces with filters, and 
disposable vinyl boxes or aerosol boxes covering the head 
of patients were relatively well used as previously report-
ed [31–33]. As most respondents considered that the cur-
rent required level of PPE was appropriate and should be 
maintained during endoscopy, the statements on PPE of 
academic societies were appropriate and should be ad-
hered to for the time being to protect medical workers 
and patients.

We finally investigated the impact of the COVID-19 
pandemic on education, basic research, clinical research, 
and daily clinical practice. In this survey, approximately 
50.0% of respondents answered that the activities of edu-
cation, basic research, and clinical research decreased 
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Fig. 6. Impact of the COVID-19 pandemic on education, research, 
and clinical practice. a Time of education affected by the CO-
VID-19 pandemic compared to before the pandemic. b Time of 
basic research affected by the COVID-19 pandemic compared to 

before the pandemic. c Time of clinical research affected by the 
COVID-19 pandemic compared to before the pandemic. d Time 
of daily clinical practice affected by the COVID-19 pandemic com-
pared to before the pandemic.

Fig. 5. Usage of PPE during endoscopic procedures. a PPE in short 
supply. b PPE used during endoscopic procedures. c The devices 
for preventing diffusion of aerosol droplets used during the endo-
scopic procedure. d The level of PPE during endoscopic proce-
dures. e The excessive PPE. f The inadequate PPE. g Maintaining 

the present level of PPE during the endoscopic procedure after the 
COVID-19 pandemic. h The reasons for discontinuation of the 
present level of PPE after the COVID-19 pandemic. FFP, filtering 
face piece; DS, disposable solid; PAPR, powered air-purifying res-
pirator; PPE, personal protective equipment.
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during the first wave. Although many classes were con-
ducted online using a video conferencing system, medical 
students missed the opportunity to learn clinical skills 
competence due to the suspension of clinical placements 
[34]. Residents and fellows also suffered from the disad-
vantage of losing the opportunity for endoscopic training 
due to restrictions in endoscopic volume, with high rates 
of anxiety and burnout worldwide [35]. Moreover, basic 
research and clinical research were limited to be carried 
out, which may be due to maintaining social distance and 
prohibiting people from entering the institution. Daily 
clinical practice was particularly restricted during the first 
wave, which may be attributable to avoiding the spread of 
SARS-CoV-2 infection through endoscopies and outpa-
tients and keeping the beds for COVID-19 patients in-
stead of general inpatients.

This study has several limitations. First, the timing of 
the first wave, the degree of lockdown or restriction, the 
number of serious cases with COVID-19, and the guide-
lines for using PPE during GI endoscopy differed de-
pending on each city and country. Second, this was a ret-
rospective observational study after the first wave, and 
changes in the situation over time cannot be observed. 
Third, there is a possibility that there are more cases with 
delayed diagnosis of cancers due to postponed endoscopy 
because the cancers could not be diagnosed until the re-
scheduled endoscopy at a later date. As the COVID-19 
situation is changing rapidly across the world, it is neces-
sary to continue objective research to examine accurate 
medical conditions.

Conclusion

In conclusion, this study demonstrated that the CO-
VID-19 pandemic profoundly affected the method of GI 
endoscopy and medical treatment for patients with GI 
diseases in Asian countries. We hope that this study will 
be helpful for the practice of GI endoscopy and GI dis-
eases during a future outbreak of the COVID-19 pan-
demic.
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