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Abstract

Introduction: In early 2020, the Japanese government declared a nationwide state

of emergency for the COVID-19 pandemic. We investigated the impact of the emer-

gency declaration on endoscopy adherence and conducted a follow-up study of

patients with canceled examinations at a tertiary endoscopy facility in Japan in 2020.

Methods: We compared the number of endoscopies performed, and cancel-

ations at the endoscopy unit between 2019 and 2020 and used the Bayesian

structural time series (BSTS) model to estimate the decrease in the number of

endoscopies in 2020. We administered a questionnaire to those who had not

undergone a scheduled endoscopy.

Results: Of 14 146 and 13 338 scheduled examinations, 1233 (8.7%) and 1403

(10.5%) were canceled in 2019 and 2020, respectively. During both years, age < 50 -

years, age > 80 years, upper endoscopy, and experience of endoscopy in the past

5 years were significantly associated with cancelations. In 2020, cancelations in the

14th–26thweek of the year, including the period of state of emergency, increased sig-

nificantly, and more women canceled. Of the 409 questionnaire-respondents,

174 (42.5%) indicated that COVID-19 had influenced their cancelation, and

315 (77.0%) had not undergone similar endoscopic examinations since then. The

BSTS model predicted a decrease of 957 (95% CI �1213 to �708, P = .003)

examinations.

Conclusion: In 2020, despite low numbers of COVID-19 cases in the study

site, the number of endoscopies decreased, and cancelation increased. Further

research is needed on the future impact of a decrease in the number of endos-

copies during a COVID-19 pandemic.
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1 | INTRODUCTION

Endoscopic screening and surveillance contribute to early
detection and treatment of diseases, which is especially
useful in high-risk gastrointestinal cancer patients. In
areas where gastric cancer is endemic, such as in Asia,1,2

upper endoscopy screening is recommended every
2–3 years, and annual surveillance is recommended for
patients with Helicobacter pylori infection or a history of
gastric cancer treatment.3,4 Colonoscopy in patients at
risk of colorectal cancer is also useful for detecting early-
stage cancer and precancerous polyps.5 Furthermore,
periodic screening for intraductal papillary mucinous
neoplasms and mucinous cystic neoplasms of the
pancreas by endoscopic examination along with other
modalities is recommended.6,7 In such endoscopic prac-
tice, no-shows and cancelations of scheduled endoscopic
examinations hamper timely examinations, and reducing
these behaviors is challenging.8,9

The coronavirus disease (COVID-19) pandemic hin-
ders gastrointestinal cancer detection. COVID-19 has
exhausted medical resources and delayed regular work.
The number of endoscopic examinations has decreased
in areas where the pandemic is severe,10 raising concerns
on disease progression, increase in mortality, and addi-
tional deaths. This is attributed to provider factors, such
as the allocation of resources for COVID-19 response and
restricting regular work for infection control, and patient
factors, such as avoiding hospital visits for fear of infec-
tion and decreased screening priorities. The patient fac-
tors are difficult to investigate and are less reported.

In this context, evaluating endoscopic practices in
Japan during the early phases of COVID-19 pandemic
can reveal patient factors. In Japan, the number of
COVID-19 infections in 2020 was approximately 240 000,
fewer than the 2.44 million in the UK and 19.9 million in
the US.11 Although the actual number of COVID-19
infections was relatively controlled, there are concerns
regarding their impact on the gastrointestinal cancer
healthcare system in Japan. A multicenter study from
Osaka, Japan, found that the number of endoscopies per-
formed had decreased due to provider reasons, following
the recommendation of the Japan Gastroenterological
Endoscopy Society.12,13 The number of endoscopic exami-
nations decreased not only in cities with high COVID-19
infection rates, but throughout Japan. In addition to the
provider factors, patient behavior may have affected the
number of endoscopic examinations, although there is
limited information on these factors.

Herein, we investigated the real-world practices of a
tertiary endoscopy center in Miyagi, Japan, which
reported few COVID-19 cases in 2020, to estimate the
impact of the pandemic on patients' endoscopic visits.

Miyagi Prefecture is a regional hub in the Tohoku region
in Japan, and the cumulative number of COVID-19 infec-
tions was 78 cases by the time the nationwide state of
emergency was declared in April 2020. We aimed to eval-
uate the impact of the COVID-19 pandemic on the
behavior of patients by investigating the status of endo-
scopic care and reasons for patients' non-attendance.

2 | PATIENTS AND METHODS

2.1 | Study population and the situation
of COVID-19 pandemic

Eligible patients were those scheduled for endoscopy
between 2017 and 2020 at the outpatient department of
Sendai Kousei Hospital, which is a large tertiary endos-
copy center in Miyagi, Japan, and receives many referrals
from hospitals and clinics in the prefecture. The endos-
copy center provides endoscopic examinations mainly for
pre-treatment scrutiny of referred patients, and surveil-
lance and screening for various cancers of the gastroin-
testinal tract, biliary system, and pancreas. On April
16, 2020 (the 16th week), a state of emergency was
declared throughout Japan; however, because the num-
ber of COVID-19 cases was fewer in Miyagi, the endos-
copy center continued to provide scheduled endoscopic
examinations with appropriate infection control mea-
sures in accordance with the Japanese endoscopic guide-
lines. The trend of new COVID-19 cases in both Miyagi
Prefecture and throughout Japan in 2020 is shown in
Figure 1.14

FIGURE 1 The number of new coronavirus disease (COVID-

19) infections per million population in Miyagi prefecture and

throughout Japan in 2020. The asterisks show the start and end of

the state of emergency declared by the central government. The

light gray bars represent the number of newly diagnosed COVID-19

cases per week for Japan as a whole and the dark black bars

represent Miyagi Prefecture
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2.2 | Review of medical records and
endoscopy charts

We targeted patient's cancelations or no-shows for
endoscopies for 2019 and 2020 (Figure 2). Once an
examination appointment was registered in the endos-
copy system, we defined a cancelation as a case in
which the examination was not performed by the
scheduled date for some reason, such as the patient not
showing up for the examination on the scheduled date
or notifying us in advance that the examination was

canceled. We reviewed the medical records of all
patients scheduled for outpatient endoscopy (January
2019–December 2020), with reference to the endo-
scopic findings, including patient age, gender, and type
of scheduled endoscopy (upper endoscopy, colonos-
copy, endoscopic ultrasound for pancreas). We also
cross-referenced each patient's endoscopic record to
determine whether the patient had undergone an
endoscopic procedure in the past 5 years, and in case of
which, whether the patient had undergone an endo-
scopic treatment and gastrointestinal surgery.

FIGURE 2 Flowchart for

collecting status of endoscopic

examinations performed or canceled

TABLE 1 Comparison of characteristics of patients scheduled for endoscopy in 2019 and 2020

Variable
Scheduled in 2019
(N = 14 146)

Scheduled in 2020
(N = 13 338) P value

Age, mean, SD 70.3 (12.0) 69.5 (12.1) *

Female 6144 (43.4) 5653 (42.4) .08

Scheduled week *

Q1 (1st – 13th week of the year) 3272 (23.1) 3297 (24.7) –

Q2 (14th – 26th week of the year) 3333 (23.6) 3010 (22.6) –

Q3 (27th – 39th week of the year) 3617 (25.6) 3236 (24.3) –

Q4 (40th – 52nd week of the year) 3924 (27.7) 3795 (28.5) –

Type of endoscopy .10

Upper endoscopy 9420 (66.6) 9022 (67.6) –

Colonoscopy 4036 (28.5) 3651 (27.4) –

Endoscopic ultrasound for pancreas 690 (4.9) 665 (5.0) –

Endoscopic experience in the past 5 years 10136 (71.7) 9751 (73.1) *

The history of ESD or EMR 2391 (23.6) 2371 (24.3) .23

The history of surgery for gastrointestinal diseases 1234 (12.2) 1243 (12.7) .23

Note: Values are n (%). P value <.05 is indicated as *.
Q, quarter of the year, Q1 represents the 1st quarter of the year, corresponding to the 1st to 13th weeks of the year.
ESD, endoscopic submucosal dissection.
EMR, endoscopic mucosal resection. Endoscopic experience was based on the last 5 years of endoscopy performed at Sendai Kousei Hospital. Gastrointestinal

diseases includes esophageal, gastric, intestinal, colonic, pancreatic, biliary cancer and gastroduodenal ulcers.
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2.3 | Statistical analysis and estimation
of the impact by the Bayesian structural
time series model (BSTS)

We analyzed the relationship between gender, age, exami-
nation type, past 5 years of endoscopic experience, and
scheduled period (Q1: weeks 1–13, Q2: weeks 14–26, Q3:
weeks 27–39, and Q4: weeks 40–52) to cancelation by multi-
variable logistic regression analysis. In addition, the BSTS
model was used to estimate the impact of the COVID-19
pandemic on endoscopic practice.15 The R package Causal
Impact was used in this study. We estimated the increase or
decrease in the number of outpatient endoscopies per-
formed after the declaration of a state of emergency in
Japan (week 16). The number of endoscopies performed in
the outpatient department between January 2017 and
December 2020 was used to estimate the seasonal varia-
tions. Odds ratios were reported with 95% confidence inter-
vals, and all statistical tests were considered significant if

P < .05. All analyses were conducted using statistical pack-
age R (Version 3.6.3) and Stata Version 15.1 (Stata Corpora-
tion, College Station, TX, USA) software.

2.4 | Questionnaire for non-attendees
in 2020

We conducted a survey among those scheduled for the
procedure in 2020 who had canceled and did not undergo
another endoscopy at the time of the survey (April 2021),
excluding those with obvious reasons such as death. An
invitation letter was sent by mail, and responses by mail,
telephone, or web form were accepted. The response
period was from May 25 to June 25, 2021. The content of
the questionnaire was prepared based on previous stud-
ies16 and in consultation with gastrointestinal endosco-
pists (HS, TM, and DH) (Supplementary File 1). The
outline of the study was described beforehand in the

TABLE 2 Overview of primary reasons for non-participants from medical chart review

Variable 2019 (N = 14 146) 2020 (N = 13 338) P value

Cancel, no-shows 1233 (8.7) 1403 (10.5) *

Type of endoscopy

Upper endoscopy 961 (10.2) 1114 (12.4) *

Colonoscopy 230 (5.7) 244 (6.7) .07

Endoscopic ultrasound for pancreas 42 (6.1) 45 (6.8) .61

Week of cancel

Q1 (1st – 13th week of the year) 273 (8.3) 295 (9.0) .384

Q2 (14th – 26th week of the year) 307 (9.2) 483 (16.1) *

Q3 (27th – 39th week of the year) 303 (8.4) 280 (8.7) .683

Q4 (40th – 52nd week of the year) 350 (8.9) 345 (9.1) .792

Reason for cancel -

Unknown, no-shows 645 (52.3) 732 (52.2)

Inconvenient time of appointment 251 (20.4) 210 (15.0)

Fear of COVID-19 – 107 (7.6)

Feeling no need to undergo the examination 63 (5.1) 101 (7.2)

Priority given to other health issue 97 (7.9) 76 (5.4)

Too sick on day of appointment 75 (6.1) 65 (4.6)

Unaware of appointment 25 (2.0) 31 (2.2)

Insufficient preparation 35 (2.8) 27 (1.9)

Death 10 (0.8) 22 (1.6)

Had procedure in other hospital 19 (1.5) 12 (0.9)

Relocation 0 4 (0.3)

Bad weather 2 (0.2) 0

Others 11 (0.9) 16 (1.1)

Note: Values are n (%). Chi-square test was used for testing. P value <.05 is indicated as *.

Q, quarter of the year, Q1 represents the 1st quarter of the year, corresponding to the 1st to 13th week of the year.
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questionnaire, and the response to the questionnaire was
regarded as consent. In addition, regarding the analysis
of other data, this study used anonymized data, which
was collected by the opt-out method of our hospital web-
site. This study was conducted in accordance with the
Declaration of Helsinki and was approved by the ethics
committee of the Sendai Kousei Hospital (No. 3–2, 2021).

3 | RESULTS

A total of 14 146 examinations (9420 upper endoscopy, 4036
colonoscopy, and 690 endoscopic ultrasounds of pancreas)
were scheduled in 2019, while 13 338 endoscopies were
scheduled in 2020 (9022 upper endoscopy, 3651 colonoscopy,
and 665 endoscopic ultrasounds for pancreas) (Table 1). Of
these, 1233 (8.7%) were canceled in 2019 (961 [10.2%] upper
endoscopy, 230 [5.7%] colonoscopy, and 42 [6.1%] endoscopic
ultrasound of pancreas), while 1403 (10.5%) were canceled in
2020 (1114 [12.4%] upper endoscopy, 244 [6.7%] colonoscopy,
and 45 [6.8%] endoscopic ultrasound of pancreas). Of those
who did not arrive as planned, few scheduled other appoint-
ments and in the end 50.0% (616/1233) and 60.5% (849/1403)

were not tested in 2019 and 2020, respectively. As a result, a
total of 11 992 endoscopic examinations were performed in
2020, which is 6.7% less than that in 2019 when 12 856
examinations were performed.

3.1 | Medical records from 2019 and 2020

The reasons for cancelation in 2019 and 2020 were no-
shows/unknown (52.3% vs 52.2%), inconvenient time of
appointment (20.4% vs 15.0%), priority given to other
health issues (7.9% vs 5.4%), and perception of no need to
undergo the examination (5.1% vs 7.2%), whereas the fear
of COVID-19 (7.6%) was reported in 2020 (Table 2). The
logistic regression analysis of each factor associated with
no-shows/cancelation is shown in Table 3. In both 2019
and 2020, age < 50 years, age > 80 years, upper endos-
copy, and experience of endoscopy in the past 5 years
were significantly associated with cancelation. In 2020,
cancelations in Q2 (14th–26th week of the year), which
included the period of the state of emergency, increased
significantly compared to those in Q1 (adjusted odds ratio
[aOR] 1.88, 95% CI 1.61–2.20, P < .05). Women were

TABLE 3 Factors related to cancelation and no-shows for scheduled endoscopies in 2019/2020

2019 2020

Variable aOR 95% CI P value aOR 95% CI P value

Age

<50 y 1.45 (1.14–1.84) * 1.47 (1.17–1.84) *

50–80 y Reference Reference

≧ 80 y 1.46 (1.28–1.67) * 1.59 (1.39–1.81) *

Gender

Male Reference Reference

Female 1.11 (0.99–1.25) .09 1.19 (1.06–1.33) *

Scheduled week

Q1 (1st – 13th week of the y) Reference Reference

Q2 (14th – 26th week of the y) 1.09 (0.91–1.29) .35 1.88 (1.61–2.20) *

Q3 (27th – 39th week of the y) 1.00 (0.84–1.19) .97 0.95 (0.80–1.13) .60

Q4 (40th – 52nd week of the y) 1.08 (0.91–1.27) .39 1.02 (0.86–1.20) .83

Examination type

Upper endoscopy 1.70 (1.46–1.98) * 1.66 (1.44–1.93) *

Colonoscopy Reference Reference

Endoscopic ultrasound for pancreas 1.08 (0.77–1.51) .67 0.93 (0.67–1.30) .68

Endoscopy experience before 5 y*

Absent Reference Reference

Present 1.64 (1.41–1.91) * 2.08 (1.77–2.43) *

aOR, adjusted odds ratio.

Q, quarter of the year, Q1 represents the 1st quarter of the year, corresponding to the 1st to 13th week of the year. P value <.05 is indicated as *.
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TABLE 4 Questionnaire for non-attendees of scheduled endoscopies in 2020

Characteristics of the respondent Respondent N = 409

Female, n % 171 (41.8)

Age, median (interquartile range) 76 (70–82)

Examination type

Upper endoscopy 361 (88.3)

Colonoscopy 43 (10.5)

Endoscopic ultrasound for pancreas 5 (1.2)

Questionnaire items

Q1 Do you remember having an appointment for endoscopy in 2020?

Yes 338 (82.6)

No 68 (16.6)

No answer 3 (0.7)

Q2 What is the reason for non-attendance?

I had other appointments. 50 (12.2)

Unaware of appointment 63 (15.4)

I did not think I needed to be tested. 29 (7.1)

I have already been tested at another medical institution. 41 (10.0)

Priority given to other health issue 50 (12.2)

Due to the spread of COVID-19. 166 (40.6)

Issue of transportation 11 (2.7)

I did not want to be tested. 11 (2.7)

Relocation 2 (0.5)

Death 5 (1.3)

Others 97 (23.7)

Q3 Did the COVID-19 pandemic associate with your cancelation of the examination?

Yes 174 (42.5)

No 225 (55.0)

No answer 10 (2.4)

Q3-1 What kind of the impact did you feel?

Feared that by going to the hospital, my family would be infected with COVID-19 65 (37.4)

Feared that by going to the hospital, I would be infected with COVID-19 120 (69.0)

Because of the declaration and request issued by the prefecture and the government 54 (31.0)

Did not even want to go out 73 (42.0)

Thought that endoscopy was considered a high risk for COVID-19 infections 13 (7.5)

Others 34 (19.5)

Q4 Have you had the endoscopy examination at other clinics since then? n = 409

Yes 58 (14.2)

No 315 (77.0)

No answer 36

Q4-1 Do you plan to undergo an endoscopic examination in the future? n = 315

I have already made appointments for the examination 51 (16.2)

I am considering having the examination at some point 205 (65.1)

I have no plans to have the examination in the future 58 (18.4)
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significantly more likely to cancel appointments than
men (aOR 1.19; 95% CI 1.06–1.33; P < .05).

3.2 | Questionnaire for the non-
attendees

A questionnaire was sent to 780 patients, and 409 people
responded (52.4%). Table 4 summarizes the reasons for
non-attendance. Of the 409 respondents, 174 (42.5%) indi-
cated that the impact of COVID-19 influenced their cancel-
ation. Among them, 120 (69%) feared the possibility of
infection with COVID-19 by visiting the hospital, 73 (42%)
were reluctant to go out, 65 (37.4%) feared the risk of infect-
ing their family members with COVID-19 by visiting the
hospital, and 54 (31.0%) reported they did not visit the hos-
pital because of the declarations by the prefecture or the
government. Of the 409 respondents, 315 have not under-
gone similar examinations since then. Of the 315 respon-
dents, 51 (16.2%) had already made plans to undergo the
examination, 205 (65.1%) were considering having the
examination eventually, and 58 (18.4%) were not consider-
ing it. Of those who were considering examinations, 14.4%
were planning to undergo it in 2022.

3.3 | Causal impact simulation

The BSTS model predicted that 248.97 endoscopies per
week would have been performed in the absence of the
event (95% CI 242.41–255.70), compared to an average of
223.79 endoscopies per week after the declaration of a
national state of emergency in 2020, an estimated decrease
of �25.18 (95% CI -31.91–-18.62). In total, 8504 endos-
copies were performed, but 9461 (95% CI 8841–9611)
would have been expected if no event had occurred, which
is an estimated decrease of �957 (95% CI -1213 to -708).
This result was statistically significant with the Bayesian
one-sided tail-area probability (P = .003). Figure 3 shows
the discrepancy between the number of tests predicted by
the BSTS model and the actual number of examinations
after the emergency was declared.

4 | DISCUSSION

In this study, we describe the actual clinical practice
under the COVID-19 pandemic at a large endoscopy
facility in Japan. It is noteworthy that fewer endoscopic
examinations were performed although it was in the

TABLE 4 (Continued)

Characteristics of the respondent Respondent N = 409

Q4-2 At what time would you be likely to have the test? n = 194

In 2021 83 (42.8)

In 2022 28 (14.4)

Undecided 83 (42.8)

FIGURE 3 The causal impact model of the number of performed endoscopic examinations. The vertical dashed line represents the time

in April 2020, when the state of emergency was declared. The graph in the upper “original” row shows the actual number of tests per week

(solid line) and the number of tests estimated by the model (dashed line). The graph in the middle row shows the difference between the

number of tests estimated by the model and the actual number of tests. The bottom row shows the change in the total number of tests since

the event; the 95% confidence interval is shown in blue
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early stage of the pandemic in the area, with the increase
in cancelations after the state of emergency.

The decrease in the number of endoscopies revealed
in this study was small compared to that in other coun-
tries, and it was considered that endoscopic practice was
largely maintained during the study period. This is proba-
bly since the actual number of COVID-19 patients in
Japan was lower than that in other countries, and the
declaration of a state of emergency was not accompanied
by penalties. However, it is important to note that endo-
scopic practice was affected even in areas with low levels
of COVID-19 infection. It has already been reported that
endoscopic practice during the COVID-19 pandemic is
hampered in areas where infection is widespread.17–20

Most facilities in North America provided endoscopic ser-
vices at less than 10% of their usual volume in March and
April 2020;19 in the Netherlands, 45% fewer colonosco-
pies and 57% fewer gastroscopy procedures were reported
during the 2020 lockdown compared to the previous
year,21 and a national endoscopy database in the
United Kingdom found that between March and May
2020, the number of endoscopies reduced to approxi-
mately 12% of the previous level.18 All these studies in
different countries reported a more severe COVID-19
infection prevalence than the current study. On the other
hand, few studies have examined changes in endoscopic
practice in areas where COVID-19 infections are less
common, or the relationship between the prevalence of
COVID-19 and its impact on endoscopic practice. The
decrease in the number of 2020 endoscopies seen in this
survey is less than that reported in other countries or
from cities in Japan with high COVID-19 prevalence,12

and may be because the endoscopy medical staff were
not busy dealing with COVID-19 and that medical
resources were relatively secure. The prevalence of
COVID-19 varies according to country, region, and time
of the year. There is a need to measure and analyze the
impact of endoscopy practices at different times of the
pandemic in many countries and regions with different
COVID-19 prevalence.

At the study site, there was a significant increase in
the number of cancelations of scheduled examinations
after the declaration of the state of emergency in April
2020, and the results showed that many cancelations
were due to COVID-19 pandemic-related issues. In the
multivariate analysis of the current study, the factors
involved in cancelations were similar in 2019 and 2020,
but being female was newly identified as a factor that
was not found in 2019 and was more likely to cancel an
endoscopy in 2020. In understanding this change, it is
necessary to consider the possibility that factors such as
employment status and psychological anxiety may be
behind this trend. In the early stages of the COVID-19

pandemic in 2020, there was a lack of information on
COVID-19 prevalence in Japan, its mortality rate, and the
prospects for the spread and containment of the pandemic,
all of which have caused anxiety and fear of COVID-19.22

The declaration of a state of emergency in Japan was a call
for refraining from going out unnecessarily, but it had the
effect of stopping the necessary examinations even in the
present study area where there were almost no infected
people during that time. In Japan, it has been shown that
people who have a change in work style, change in daily
life, decrease in income, and anxiety regarding COVID-19,
experienced more psychological distress in the early stages
of the COVID-19 pandemic,23 which may also occur in peo-
ple in areas with relatively low levels of COVID-19 preva-
lence, thereby impacting medical visits. When assessing the
impact of COVID-19 on endoscopic practice in Japan, we
should consider the changes that the pandemic has caused
in medical resources, as well as the psychological fears of
patients and their reluctance to seek medical care.

In this study, many patients who canceled appoint-
ments in 2020 did not receive subsequent testing, and
many were planning to postpone it for a year or more.
This may lead to delays in diagnosis. It has been shown
that approximately 7% of early-stage colorectal cancers
(equivalent to clinical stages I and II) can progress to
advanced stages (III and IV) if screening is delayed for
1 year.24 Therefore, a prolonged delay in endoscopic
screening during the COVID-19 pandemic can delay the
opportunity for appropriate treatment. In fact, the number
of surgeries for gastrointestinal-related malignancies in
Japan in 2020 is reported to have decreased from the previ-
ous year.25 It is speculated that a decrease in endoscopic
screening may be a contributing factor to this decline. In
Yokohama, which was one of the highest COVID-19 prev-
alence areas in Japan, more advanced gastrointestinal can-
cers were diagnosed in late 2020.26 This delay in diagnosis
may occur in countries or regions with fewer COVID-19
cases and needs to be further verified, as indicated by the
increase in cancelations and decrease in the number of
endoscopic examinations in this study.

4.1 | Future implications

The prevalence of COVID-19 varies greatly among coun-
tries and regions. This study revealed that even with a
low prevalence of COVID-19, patient visits were affected.
Although it needs to be verified whether this result
occurred in other regions and countries, local govern-
ments and healthcare providers should send messages to
patients to consider the local situation when a state of
emergency is declared. In addition, this study demon-
strates that in the early stages of a pandemic, the impact

8 SAITO ET AL.



on conventional medical care may be caused more by the
regulations and tensions generated by the pandemic than
by the actual spread of COVID-19. Consequently, the les-
sons acquired from this study could be applied to any
long-term outbreak of other emerging infectious illnesses
or comparable public health hazards with a major socie-
tal impact. As patients with canceled examinations are
unlikely to be tested for some time, individual attention
should be given to those at high risk of disease, where a
1-year delay in diagnosis can affect subsequent treat-
ment. Particularly, it may be important to thoroughly
explain the need for endoscopic examination to people
at high risk for cancer, or to educate on endoscopy
based on the patient's risk. Appropriate methods
of communicating information to those who should
undergo endoscopy during the pandemic should
continue to be studied. In addition, estimation based on
modeling may also be necessary for determining the
negative influences that real reduction in endoscopic
examination has had on patients. Analyzing the charac-
teristics of the patient population that did not undergo
endoscopic examinations, modeling the risk of diseases
such as cancer and the risk of disease progression due
to not undergoing examinations, and the resulting
impact on life expectancy would more effectively high-
light the need for countermeasures.

The strengths of this study are the ability to track the
detailed number of visits by number of weeks and the
high response rate of questionnaires from those who can-
celed. This may be difficult to achieve with other sites.
However, the present study has some limitations. The
information on the number of days between the appoint-
ment date and the test or the distance of the hospital
from the patient's address, which could affect the cancel-
ation rate, were unavailable. In addition, we were not
able to elaborate on symptomatic or asymptomatic test
purposes. Nonetheless, this study clarifies endoscopic
practices during the initial phases of the COVID-19 out-
break in Japan. In the future, long-term, multicenter
studies are required to assess in depth the influence of
the COVID-19 pandemic on endoscopic practices, and to
quantify the impact on the number of diseases detected
and disease progression.

5 | CONCLUSION

In this study, we found that in 2020, the number of endo-
scopic cancelations increased after the declaration of a
state of emergency in a COVID-19 low prevalence area of
Japan. Further research is needed on the changes in
endoscopic practice during the COVID-19 pandemic and
their future implications.
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