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Abstract:
Introduction: Since the first confirmed case of coronavirus disease 2019 (COVID-19) in China, COVID-19 continues to
be a global threat and exerts a significant impact on medical practices. This study aims to investigate the impact of the COV-
ID-19 pandemic on medical practices in Awaji Island, a remote island in Japan.
Methods: First, we conducted a survey on the epidemiological characteristics of COVID-19 on Awaji Island before and
during the pandemic. Next, using a questionnaire, we conducted a survey with doctors working full time at Hyogo Prefec-
tural Awaji Medical Center, which is the only designated infectious disease hospital on Awaji Island.
Results: The COVID-19 infection rate of Awaji Island was lower than that of Hyogo Prefecture and of Japan as a whole,
although the peaks occurred simultaneously. Outpatient visits as well as hospitalized patients, i.e., inpatients, decreased dur-
ing the pandemic as a result of restrictions on surgeries and hospitalizations, with no changes in the disease composition
ratio. The results of the questionnaire show that during the pandemic, doctors working full time at our hospital worked less
and slept more. Furthermore, data obtained from the Medical Affairs Department showed a decrease in overtime hours
worked and an increase in the number of days of paid holidays taken.
Conclusions: Epidemiologically, the impact of the COVID-19 pandemic on Awaji Island showed a similar trend to that in
Japan, but the results of the survey questionnaire indicated that doctors working full time at our hospital were not necessari-
ly adversely affected.
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Introduction

Since the world’s first case of coronavirus disease 2019 (COV-
ID-19), which is caused by infection with the novel severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), was
confirmed in Wuhan, China in December 2019 (1), (2), COV-
ID-19 has continued to pose as a global threat. In January
2020, within the framework of suspected disease surveillance,
a system was put in place in Japan to detect patients with
COVID-19, for which multiple epidemics involving various
mutations of SARS-CoV-2, including the Alpha (BA.1), Del-
ta (BA.2), and Omicron (BA.5) strains, have occurred (3).

COVID-19 continues to pose a threat to health care,
thereby forcing healthcare workers to take ongoing measures
against infection. In Japan and other countries around the

world, the COVID-19 pandemic has affected health care sys-
tems and disrupted economic activities in various ways. There
was a time in the medical field when a shortage of hospital
beds due to the hospitalization of patients with COVID-19
became a problem. Accordingly, it is important to implement
policies that adequately factor in the occupational dimension
of risk (4).

Awaji Island is the largest island in the Seto Inland Sea and
the 11th largest in Japan (Figure 1). Awaji Island has a high
aging population of approximately 130,000, with 38% being
age 65 years or older and 20% being 75 years or older, as of
February 2023 (5). Geographically, Awaji Island does not have a
land connection to the mainland islands of Honshu and Shi-
koku. However, the Kobe-Awaji-Naruto Expressway connects
Awaji Island to Honshu by the Akashi Kaikyo Bridge (the
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northern part) and Shikoku by the Onaruto Bridge (the
southern part). These toll bridges are the only land routes to
Awaji Island. No railways operate on Awaji Island, and trans-
portation within the island is limited to private cars and local
buses.

According to the Hyogo Prefecture Medical Institution
Information System, as of August 2023, Awaji Island has 11
general hospitals, 99 private clinics, and 72 dental clinics. Hy-
ogo Prefectural Awaji Medical Center (hereinafter referred to
as “our hospital”) is the only hospital on Awaji Island desig-
nated for treating infectious diseases (6), and as such, the COV-
ID-19 pandemic has led to necessary changes in the medical
system. At the time of submission of this paper, our hospital is
the only facility on Awaji Island that can treat COVID-19 in-
fection. A COVID-19 countermeasure meeting was held at
least 2-3 times a week, and measures were taken to prevent the
spread of COVID-19 in hospitals and maintain the capacity
to treat urgent cases other than COVID-19. In our hospital,
patients infected with COVID-19 who required hospitaliza-
tion were admitted to a dedicated COVID-19 ward. However,
the number of beds in the COVID-19 ward was limited, and
some patients with COVID-19 could not be accepted at our
hospital. Furthermore, during the peak of the pandemic, we
were forced to convert temporarily the general wards on the
same floor or the intensive care unit (ICU) as COVID-19-
dedicated wards to accept patients with COVID-19. Under
this situation, there were a series of cases where our hospital
could not provide the same medical care as before the pan-

demic. For example, surgical cases requiring ICU admission
had to be referred to other hospitals, and less urgent opera-
tions had to be postponed.

In the future, there is a possibility that emerging infec-
tious diseases other than COVID-19 will spread, and it is con-
ceivable that these will have the same impact on medical prac-
tices in hospitals. The present study aims to evaluate how the
measures taken by our hospital during the pandemic have af-
fected medical practice and to discuss how physicians should
work under the influence of emerging infectious diseases.

Materials and Methods

The study period was from January 2016 to December 2022.
In this study, “during the pandemic” is defined as the period
after January 2020 when the first patient with COVID-19 was
confirmed in Japan, and the “pre-pandemic” period was the
period prior to January 2020, i.e., from January 2016 to De-
cember 2019.

This study (i) analyzed data on people infected with COV-
ID-19 in Japan as a whole, in Hyogo Prefecture, and on Awaji
Island, as well as patients treated at Hyogo Prefectural Awaji
Medical Center for the epidemiological survey and (ii) sur-
veyed doctors who were working full time at our hospital as of
April 1, 2022.

This study was approved by the Hyogo Prefectural Awaji
Medical Center Ethics Committee (Approval No.: 22-1). This
study was performed in accordance with the principles of the

Figure 1. Time course of the COVID-19 infection rates and geographical relationship among Honshu, Awaji Island, and Shiko-
ku.
Japan (fine dotted line), Hyogo Prefecture (coarse dotted line), and Awaji Island (solid line).

DOI: 10.31662/jmaj.2023-0107
JMA Journal: Volume 7, Issue 1 https://www.jmaj.jp/

62



Declaration of Helsinki.

Epidemiological study on the impact of the
COVID-19 pandemic on Awaji island
As the regional characteristics of Awaji Island emerged, a com-
parative epidemiological study on trends in the number of
people with COVID-19 in (i) Japan, (ii) Hyogo Prefecture,
and (iii) Awaji Island during the pandemic was conducted.
Data on the reported number of patients with COVID-19
were obtained from (i) the Ministry of Health, Labour and
Welfare of Japan (7), and (ii, iii) Hyogo Prefecture (8). Infection
rates were shown as percentages of the population. As the Sep-
tember 2022 survey on the number of patients with COV-
ID-19 was revised and public health centers no longer collect
data on the number of patients, data on patients after Septem-
ber 2022 could not be obtained. To evaluate the changes in
the population influx to Awaji Island before and after the pan-
demic and the number of infected people on the island, we al-
so investigated the traffic volume on the Kobe-Awaji-Naruto
Expressway and the Akashi Kaikyo Bridge (9).

Epidemiological study on the influence of the
COVID-19 pandemic on Hyogo prefectural Awaji
medical center
We investigated the number of ordinary and emergency out-
patients and inpatients in our hospital in the pre- and during
pandemic periods by year. We focused on inpatients, the num-
ber of patients with COVID-19 per month, severely ill pa-
tients with COVID-19, and patients without COVID-19 in
our hospital during the pandemic. Severely ill patients with
COVID-19 were defined as patients on ventilators or extracor-
poreal membrane oxygenation in ICUs according to the Min-
istry of Health, Labour and Welfare of Japan. Furthermore,
we investigated the relationship between changes in the num-
ber of inpatients and the restrictions on medical treatment at
our hospital. The restrictions on medical treatment were con-
firmed from the records of countermeasures against COV-
ID-19. Countermeasure meetings were held 2-3 times a week
between May 2020 and April 2023. The minutes of these
meetings were provided by the General Affairs Division of our
hospital.

Furthermore, the disease composition of inpatients for ev-
ery year was examined according to data obtained from the
Medical Affairs Department of our hospital. The disease com-
position was classified as malignant neoplasm, otorhinolaryng-
ology disease, respiratory disease, cardiovascular disease, gas-
trointestinal disease, musculoskeletal disease, neurological dis-
ease, trauma, and others, according to the clinical department
to which patients were admitted.

Influence of the COVID-19 pandemic on doctors
working full time at Hyogo prefectural Awaji
medical center
We investigated how the COVID-19 pandemic changed the

overtime hours and number of paid holidays taken by all doc-
tors working full time at our hospital and conducted a com-
parison between the pre-pandemic period and the period dur-
ing the pandemic. Data provided by the General Affairs Divi-
sion of our hospital were analyzed and represented as mean
values by year. However, data from 2016 could not be ob-
tained by the General Affairs Division. The number of days of
missed work by full-time doctors because of infection with
COVID-19 was excluded from the analysis.

To evaluate the influence of the COVID-19 pandemic on
the work status of doctors working full time at our hospital
during the pandemic, we conducted a survey using a question-
naire composed of the following four items on physical and
psychological changes: (a) change in working hours (increased,
no change, or decreased); (b) change in sleep time (increased,
no change, or decreased); (c) patient hospitalization post-
poned (postponed or not postponed); and (d) consultation
about COVID-19 from a patient (yes or no). The questions
were determined in light of the recent work environment for
doctors working in community-based general hospitals.

Doctors who were working full time at our hospital as of
April 1, 2022 were enrolled in this study. Residents, part-time
doctors, nurses, and clinical laboratory technologists and tech-
nicians were excluded. Before the survey, Informed consent
was obtained in person to obtain information on the partici-
pants’ gender, clinical department, and years of experience as a
doctor. The questionnaires were printed on paper before be-
ing distributed to the participants. The survey period was
from April 14, 2022 to August 15, 2022.

Results

Characteristics of patients infected with
COVID-19 on Awaji island
Epidemiologically, the trend of the COVID-19 infection rate
on Awaji Island was parallel to that in Hyogo Prefecture and
in Japan as a whole (Figure 1). The timing of the peak infec-
tion rate was consistent in all three regions, as shown in Au-
gust 2021 and February and August 2022. The COVID-19
positivity rate on Awaji Island was lower than that in Hyogo
Prefecture and in Japan as a whole. In August 2022, the COV-
ID-19 infection rate on Awaji Island exceeded those in Hyogo
Prefecture and Japan as a whole for the first time. This coin-
cided with an increase in traffic on the Akashi Kaikyo Bridge
and Onaruto Bridge (9).

Changes in the number of outpatients at Hyogo
prefectural Awaji medical center
Figure 2 shows the comparisons between the number of ordi-
nary and emergency outpatients in the pre- and during the
pandemic periods at our hospital. During the pandemic, there
was a downward trend in the number of ordinary and emer-
gency outpatients at our hospital.
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Changes in the number of inpatients at Hyogo
prefectural Awaji medical center
The annual number of hospitalized patients during the pan-
demic tended to decrease compared with that of the pre-pan-
demic period (Figure 3a). A survey on the number of pa-
tients with COVID-19 per month, severely ill patients with
COVID-19, and patients without COVID-19 during the pan-
demic showed that as the number of patients with COVID-19
increased, restrictions on medical treatment led to fewer
scheduled hospitalizations and surgeries (Figure 3b).

The total number of patients hospitalized for a condition
other than COVID-19 during the pandemic tended to de-
crease overall compared with that of the pre-pandemic period
(Figure 3a). However, the disease composition ratio did not
clearly change (Figure 4).

Influence of the pandemic on doctors working at
Hyogo prefectural Awaji medical center
Figure 5 shows the annual overtime hours and days of paid

leave taken by doctors working full time at our hospital in the
pre- and during the pandemic periods. Doctors tended to
work less overtime during the pandemic compared with the
pre-pandemic period (Figure 5a). Conversely, the number of
paid holidays taken by doctors tended to increase during the
pandemic compared with the pre-pandemic period
(Figure 5b).

We surveyed a total of 118 doctors working full time at
our hospital. We received responses from 103 (80 men and 23
women) with 14.3 years of mean medical experience (median:
13 years), for a response rate of 87.2%. Among the 103 re-
sponses, items without a response were excluded. The con-
tents and results of the survey are summarized in Table 1.
Most of the respondents answered that there was no change in
their working hours and sleep time during the pandemic.
However, 26% of the doctors felt that their working hours had
decreased, and 5% felt that their sleep time had increased. Ad-
ditionally, 72% of the doctors responded that they had post-
poned a planned hospitalization, and 41% responded that

Figure 2. Changes in the number of outpatients.
Annual number of ordinary and emergency outpatients at our hospital in the pre- and during the pandemic periods.

Figure 3. Changes in the number of inpatients.
a. Annual number of total hospitalized patients in the pre- and during the pandemic periods.
b. Monthly number of hospitalized patients during the pandemic (total and COVID-19 hospitalizations and the restrictions in
hospitalizations and surgeries).
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their patients had consulted them about COVID-19. The
contents of the consultations were about the timing of vacci-
nations and what to do if a family member was in close con-
tact with a patient with COVID-19.

Discussion

In this study, we conducted a survey of the epidemiological
characteristics of COVID-19 on doctors working full time at

Hyogo Prefectural Awaji Medical Center. The COVID-19 in-
fection rate of Awaji Island was lower than those of Hyogo
Prefecture and Japan as a whole, although the peaks occurred
simultaneously. The number of outpatients and inpatients de-
creased during the pandemic because of restrictions on surger-
ies and hospitalizations, with no changes in the disease com-
position ratio. Regarding the doctors, overtime hours de-
creased, and the number of days of paid holiday taken in-
creased.

Figure 4. Disease composition of hospitalized patients in the pre- and during the pandemic periods.
Diseases of patients treated in the hospital are represented with percentages. Note that the disease composition ratio did not show
changes between the pre- and during the pandemic periods.

Figure 5. Changes in the work style of full-time doctors.
a. overtime hours (annual average)
b. paid holidays (annual average)

DOI: 10.31662/jmaj.2023-0107
JMA Journal: Volume 7, Issue 1 https://www.jmaj.jp/

65



The decrease in traffic volume on the Akashi Kaikyo
Bridge and Onaruto Bridge due to social restrictions resulted
in a decreased influx to Awaji Island during the pandemic.
Furthermore, the limited transportation within Awaji Island
might partially explain why the spread of infection decreased.
Older adults aged ≥65 years comprise 38% of the total popu-
lation of Awaji Island, which is 10% higher than that of the
total population of Japan (5). The aging of the population is
known to be associated with lower social activity levels and
fewer opportunities for close contact with others. During the
COVID-19 pandemic, people on Awaji Island did not seem to
move around much, which could also help explain why the
number of people on the island infected with COVID-19 re-
mained relatively low. It was reported that older people living
in rural areas tended to refrain from going out (10). Conversely,
the fact that the COVID-19 infection rate on Awaji Island
was the highest in August 2022 when compared with those of
Hyogo Prefecture and Japan as a whole may be due to the in-
crease in traffic on the Akashi Kaikyo Bridge and Onaruto
Bridge.

As the COVID-19 infection rate increased on Awaji Is-
land, both the number of ordinary and emergency outpatients
at our hospital decreased (Figure 2). The reasons for this are
thought to be the limited means of transportation on Awaji
Island and the older adults refraining from receiving consulta-
tions, despite the fact that the COVID-19 countermeasures
did not involve restrictions on outpatient care at our hospital.
In Japan, as in other countries, the number of hospital beds
was severely limited during the pandemic, and consultations
were restricted. In response to these restrictions, some patients
refrained from receiving medical examinations. Because the
government issued a directive to citizens to “restrict nonessen-
tial outings,” many elderly people refrained from visiting our
hospital. Patients’ vague anxiety at the time when little was
known about COVID-19 may also be a factor (11). Bargon et
al. (12) claimed that patients with cancer may become socially
isolated as a result of refraining from seeing a doctor. Previous
studies have reported that online consultations and home vis-
its play a major role in understanding a patient’s physical and
mental conditions (13), (14). However, online medical treatment
systems have not been established at our hospital. In the be-
ginning of the pandemic, although we only had a small num-
ber of patients, we sometimes took measures such as issuing
prescriptions over the phone and having patients pick them
up at a dedicated window, or making reservations for the next
visit over the phone. These measures were likely meant to pre-
vent the spread of infection or the exclusion of patients from
medical care. Furthermore, a decrease in the number of op-
portunities to go out leads to an increased risk of older adults
becoming completely withdrawn at home (15). Even in a pan-
demic situation, a system that allows patients with a disease
other than COVID-19 to receive appropriate medical care is
needed. In addition to triage at medical sites, various methods
such as home visits, online medical consultations, and drive-

through polymerase chain reaction tests were used around the
world (16). The triage method is considered to be regulated by
the number of patients with COVID-19 in the area and the
availability of medical resources (16). However, it is important
to consider that patients with conditions unrelated to COV-
ID-19 may be at a disadvantage by imposing practice restric-
tions or closing ICUs for patients with COVID-19. Accord-
ing to Afschin (17), in the early stages of the COVID-19 pan-
demic, the admission of patients with COVID-19 to the ICU
resulted in a loss of quality-adjusted life years due to missed
treatment. Such an analysis is valid because the vaccine, treat-
ment, and preventive methods for COVID-19 have been clari-
fied to some extent. However, the possibility of future pan-
demics caused by novel pathogens other than COVID-19 can-
not be ignored, so it is necessary to learn lessons from the re-
cent COVID-19 pandemic and establish a medical system that
does not require regular medical care as much as possible (18).

The reasons that the number of inpatients decreased
(Figure 3a) were thought to be the decrease in outpatient vis-
its and the restrictions on medical treatment caused by the
COVID-19 countermeasure meetings. The COVID-19-dedi-
cated ward was converted from a conventional tuberculosis
ward. Further, after the dedicated wards became unable to ac-
commodate all patients with COVID-19, general wards on the
same floor as the dedicated wards were converted for patients
with COVID-19. These conversions reduced the number of
hospital beds available for patients with conditions or diseases
other than COVID-19. Since the ICU was temporarily used
for the most severely ill patients with COVID-19 (Figure 3b),
it became crowded, which made it difficult to accept other pa-
tients with other diseases. However, without any restrictions
on medical practice, the rate of hospital-acquired COVID-19
infections and thereby the infection rate on Awaji Island
would have increased. There is also a report that Japan has
been able to maintain one of the lowest infection rates in the
world by adopting a system that determines acceptance based
on available isolation beds for patients with COVID-19 (19). As
a result of each department’s compliance with the consulta-
tion restrictions, no remarkable changes in disease composi-
tion were seen in the pre-pandemic period or during the pan-
demic (Figure 4).

At the COVID-19 countermeasures meeting, not only the
restrictions on medical treatment, but also recommendations
for medical departments to reduce the workload of doctors
and for doctors to actively take paid holidays and go home on
time, were discussed. Departments treating patients with
COVID-19 experienced increased workloads, whereas others
experienced the opposite. Specifically, in the surgical depart-
ment, a reduction in the number of scheduled surgeries due to
the restrictions resulted in a decreased workload. This might
have affected changes in overtime hours and paid holidays tak-
en in the pre- and during the pandemic periods. We did not
find any previous studies that focused on the workload of full-
time doctors due to medical treatment restrictions associated
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with COVID-19. However, there have been reports that the
pandemic has led to more working hours and less vacation
time for healthcare workers (20), (21), (22). In addition, many studies
have reported that the pandemic led to more health problems
among healthcare workers (23), (24), (25), (26), (27), (28). However, such
signs were not often seen in our hospital, which seems to indi-
cate that many full-time doctors properly restricted their prac-
tice when necessary and spent their free time meaningfully.
Even without the COVID-19 pandemic, extended working
hours can be a risk of burnout syndrome, so it is considered
important to maintain a work-life balance (29). Additionally,
sleep duration and work satisfaction are associated with burn-
out syndrome and psychological stress (30). Therefore, health-
care workers should be vigilant in protecting both their men-
tal and physical health. A survey conducted in the UK found
that healthcare workers had a satisfying clinical experience,
even during the COVID-19 pandemic (31). However, in the
present study, the results of the survey conducted on doctors
working full time at our hospital indicated that they were not
necessarily adversely affected (Table 1), their overtime hours
decreased, and the number of days of paid holiday that they
took have increased (Figure 5). The reason the COVID-19
pandemic did not adversely affect the doctors in our hospital
could be their well-balanced work management skills. Togeth-
er with the abovementioned restrictions on medical practice,
it is important to consider ways to improve the satisfaction of
healthcare workers and how to manage their working hours.

This study has some limitations. First, it was conducted in
a single center on Awaji Island. Multicenter studies with hos-
pitals that have different geographical conditions from our
hospital may be needed to evaluate the characteristics of the
COVID-19 pandemic by region. Second, we were not able to
assess in detail how COVID-19-associated practice restrictions
affected the care of patients with conditions or diseases other
than COVID-19. Among these patients, those who were
clearly hesitant to visit our hospital were contacted by their at-
tending physician by telephone to issue prescriptions and
make appointments for the next examination. These were in-
cidents at the site level and could not be converted into analyz-
able data. Although our hospital was able to avoid a medical
collapse due to the restrictions on medical care, we should be
aware that behind the scenes, there may have been patients
who fell victim to the restrictions on medical care. Third, the
Medical Affairs Department refused to disclose individual da-

ta on overtime hours and the number of paid holidays from
the viewpoint of personal information protection, which
made it difficult to assess in detail the workload of each depart-
ment due to the COVID-19 pandemic. Fourth, a survey on
workers other than full-time doctors, who were not included
in this study, should be conducted in the future. Fifth, data
for the population influx from sea routes into Awaji Island
were not obtained in the population survey. Sixth, it should be
noted that the responses to the questionnaire conducted on
doctors working full time at our hospital may have been af-
fected by memory and subjective biases. Further studies are
needed to prepare for future pandemics.
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