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JAAM Nationwide Survey on the response to the first wave
of COVID-19 in Japan. Part I: How to set up a treatment
system in each hospital
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Aim: To clarify how the medical institutions overcame the first wave of coronavirus disease 2019 (COVID-19) in Japan and to discuss
its impact on the medical labor force.

Methods: We analyzed questionnaire data from the end of May 2020 from 180 hospitals (102,578 beds) certified by the Japanese
Association for Acute Medicine.

Results: Acute (emergency) medicine physicians treated severe COVID-19 patients in more than half of hospitals. Emergency medi-
cal teams consisted of acute medicine physicians and other specialists. Frontline acute care physicians were concerned about their
risk of infection in 80% of hospitals, and experienced stress due to a lack of personal protective equipment. Twenty-six of the 143 hos-
pitals that had a mental health check/consultation system in place indicated that there was a doctor who experienced mental health
problems. Of the 37 hospitals without a system, only one hospital was aware of the presence of a doctor complaining of mental health
problems.

Conclusion: Acute care physicians and physicians in other departments experienced high levels of stress as they fought to arrange
COVID-19 treatment teams and inpatient COVID-19 wards for infected patients. Medical materials and equipment may be sufficient for
a second or third wave; however, active support is needed for the physical and mental care of medical staff. Mental health problems
may be missed in facilities without mental check and consultation system.
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INTRODUCTION

THEWORLD HEALTH Organization declared the coro-
navirus disease 2019 (COVID-19) outbreak a global

pandemic on March 10, 2020.1 Five days later, France2 and
other European governments declared a lockdown. The Uni-
ted States urged citizens to limit their travel on March 16,
2020.3 In Japan, confirmed COVID-19 cases increased at

the end of March,4 and the Prime Minister of Japan pro-
claimed a state of emergency to seven prefectures on April 7
due to more than 400 new infections/day. The state of emer-
gency was expanded to cover the entire nation on April 16
due to an increased number of patients (approximately 600
new infections/day). As the number of new infections
decreased toward the end of May, the state of emergency
was lifted on May 25.

All medical staff in Japan either provided medical treat-
ment directly to COVID-19 patients or were affected by the
virus indirectly. In particular, acute (emergency) medicine
physicians, intensivists, infectious disease experts, and pul-
monologists were active in this outbreak. Above all, acute
medicine physicians worked exceedingly hard because they
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were on the front lines dealing with emergency patients who
were possibly infected with COVID-19.

In this study, we aimed to clarify how medical institutions
addressed the first wave of COVID-19 and how it affected
the medical labor force and the mental distress. We per-
formed a survey and distributed it to acute care medical cen-
ters certified by the Japanese Association for Acute
Medicine (JAAM).

METHOD

Surveyed hospitals and time allotted for
responses

THE JAAM IS the academic clinical society for acute
medicine and has approximately 11,000 members. The

JAAM constructed a system of board certification for acute
medicine physicians and certifies acute medical centers with
well-developed track record of emergency care and suitable for
the training of acute medicine physicians. Of the approxi-
mately 3,000 secondary emergency medical facilities in Japan,
513 are certified as acute medicine medical centers by the
JAAM. These hospitals were included in the survey study.
Time allowed for responses was from June 8 to 27, 2020.

Questionnaire and form

1. The survey was constructed using Google Forms and
each institution submitted answers through the website.
All fields were mandatory except the questions about
ideas for improvement at each hospital
Location, number of beds, category of institution, emer-

gency medical care system, specified hospital fee for critical
patients, number of acute medicine physicians.
2. Hospital system designated to treat COVID-19

Task force in hospital, guideline setting, business continu-
ity plan (BCP), infection control team/system, outpatient
management for fever or person traveling abroad, severity of
COVID-19 wards, specialty of attending doctor, manage-
ment of hospital beds, number of beds for COVID-19
patients, situations when medical treatment was restricted,
competency.
3. Initial medical treatment system

Protection from infection in the emergency room, availabil-
ity of polymerase chain reaction/antigen examination system,
treatment of suspected patients infected with the COVID-19
virus, number of suspected infected patients, what is considered
an advantage of acute medicine physician against COVID-19.
4. Medical equipment

Supply and demand of personal protective equipment and
medical equipment.

5. Overworked medical staff and a care system for them
Stress identifying system and mental health care in the

hospital, sources of stress, overtime work, management of
work shift/support system among departments, factors
related to surviving the first wave, contributions to prefec-
ture/regional medical control system.
6. Outcome of COVID-19 patients

Number of hospitalized patients of each severity, dis-
charge, transfer, still hospitalized, worsening, death.

Description and analysis

As for patient severity, moderately severe patients were
defined as those who required oxygen administration and
severe patients were defined as those who required ventilator
assistance, extracorporeal membrane oxygenator, or the
management in an intensive care unit (ICU). Among 180
hospitals surveyed, we compared the hospitals (n = 130)
which had 5 or more mild to moderate inpatients or at least
one severe inpatient to other hospitals (n = 50) to evaluate
the burden placed on the hospitals with COVID-19 patients,
and to understand the medical labor force and weight placed
on acute medicine physicians. Chi-square examination was
performed to test differences between the two groups.

RESULT

Characteristics of the hospitals

A TOTAL OF 180 hospitals completed the survey form.
Figure 1 shows the number of hospital beds (43–

1,178, total of 102,578 beds) and full-time physicians work-
ing in each acute medicine department of each hospital, by
category. Part-time physicians were calculated based on the
proportion of time worked. The main units of university hos-
pitals are core facilities for advanced medical treatment.
Public medical hospitals include flagship hospitals and Japa-
nese Red Cross Medical Center. A total of 143 hospitals had
more than 400 beds. There were 107 hospitals that reported
having less than 10 acute medicine physicians. By contrast,
complete day/night coverage existed for acute medicine
physicians in 102 hospitals.

As much as 55 of these 180 hospitals were those desig-
nated for specified infectious diseases and 34 were cooperat-
ing institutions for specified infectious diseases.

In-hospital emergency medical care system
before and after COVID-19

Before COVID-19, in 95% of hospitals, walk-in patients
(initial emergency) and secondary emergency patients
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(mostly transported by ambulance) were treated in the
department of acute medicine. In approximately 80% of hos-
pitals, the department treated tertiary emergency patients
(critical care) not only in an emergency room but also in an
emergency ICU or surgical ICU. A BCP was prepared in
113 hospitals, of which 42 hospitals (23%) have already pre-
pared a BCP which included an infectious disease pan-
demic.

After COVID-19, 168 hospitals (93%) developed inde-
pendent practice guidelines for COVID-19, and 16 of them
were produced by the acute medicine department.

Outpatient for fever or person traveling
abroad

Both outpatient for fever and person traveling abroad were
treated by internal medicine physicians specializing in infec-
tious disease and/or pulmonology (63 hospitals, 35%),

followed by the doctors in acute medicine departments (30
hospitals, 17%). In 54 hospitals (30%), a temporary special
team was developed.

Preparation of ward for COVID-19 inpatients

As preparation for an inpatient unit for COVID-19 patients
with infections of mild to moderate severity, 45 hospitals
(25%) converted a current infectious disease ward to a speci-
fic ward for COVID-19 patients, whereas 66 (37%) used a
different ward as the ward for COVID-19 patients. Other
hospitals designated a portion of the ward for infectious dis-
eases (14, 8%) or a portion of another ward (22, 12%). Pri-
vate rooms were reserved for severe patients (17, 9%).
Eleven hospitals could not accept hospitalization.

Figure 2 shows the specialty or department of the physi-
cians tending to COVID-19 inpatients. For the mild to mod-
erate severity group, department of internal medicine

Fig. 1. Characteristics of the hospitals. Each bar represents one hospital. Gray (upward) bars and black (downward) bars indicate the

number of hospital beds and the number of full-time acute medical department physicians, respectively.
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attendings cared for the patients in 99 hospitals, and severe
patients requiring critical care were cared for by the depart-
ment of acute medicine in 90 hospitals.

Medical labor force and the condition of
physicians

As shown in Figure 3A, overtime for acute medicine physi-
cians was increased in 40% of hospitals. Some of them
worked more than 100 h extra per month.

In the group of hospitals with five or more mild to moder-
ate inpatients, or one or more severe inpatients, a greater
number of additional acute medicine physicians were
required to work extra daytime or night shifts, or both
(Fig. 3B).

In this group, there was higher risk of close contact to
infected patients (Fig. 4A). A higher number of hospitals
with physician’s close contact with COVID-19 patients and
infection had overtime working (26 overtime working/48
with close contact physician versus 46/132 without close
contact, P < 0.05). Figure 4B shows the issues causing
acute medicine physicians to feel stressed. More than 80%
of hospitals were affected by concerns of infection risk to
themselves or their families, and more than 50% of hospi-
tals experienced difficulties with self-physical management
and a lack of medical materials and equipment. One-third
of hospitals reported there were concerns based on a differ-
ence in perspective (among departments) of treating
COVID-19 patients or because administrators were
involved in the treatment of patients as well. Physician
burnout and extreme stress due to critical care were more
felt in the hospitals with at least five mild to moderate inpa-
tients or one severe inpatient.

TTeam building for COVID-19 inpatient and
the support to the medical staff in each
hospital

Team building and clinical support system development
among the departments treating COVID-19 inpatients are
shown in Figure 5. There were support systems between
acute medicine and other departments in 108 hospitals
(60%). In 62 hospitals (34%), treatment was performed by
acute medicine doctors only. More hospitals had a system of
cooperation in which hospital groups assisted those which
had more inpatients.

TConsiderations offered by each hospital to medical
staff treating COVID-19 patients are shown in Figure 6.
Accommodation was provided for medical staff treating
COVID-19 patients in 106 hospitals (59%). The number
was larger in hospitals having more inpatients. Taking a
day off and ensuring access to the nursery was offered by
31 (17%) and 41 (23%) hospitals, respectively.

Data on the number of hospitals providing stress manage-
ment and assistance are presented in Figure 7.

TAs much as 26 of the 143 hospitals that had a mental
health check and consultation system in place indicated
that there was a doctor who complained of mental health
problems. Of the 37 hospitals without a system, only one
hospital was aware of the presence of a doctor complain-
ing of mental health problems, which was significantly
lower than the above (Table 1). No correlation was
observed between the existing physicians complaining of
mental illness and the increase in overtime working in
each facility, the number of full-time acute medicine
physicians, or having at least five mild to moderate inpa-
tients or one severe inpatient.

Fig. 2. Specialty or department of the physicians attending for coronavirus disease 2019 (COVID-19) inpatients in 180 hospitals.
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DISCUSSION

AT END OF May, through great effort, Japanese peo-
ple overcame the first wave of COVID-19. This

study is the first nationwide survey distributed to acute
medicine medical centers certified by the JAAM. To
describe how the hospitals addressed COVID-19 infec-
tions and the labor of medical staff is invaluable when
preparing for next wave. In this study, we obtained

data from 180 flagship hospitals having acute medical
centers which consist of over 100,000 hospital beds
(Fig. 1).

In Japan, acute medicine physicians work not only as
emergency physicians and critical care physicians, but also
as acute care surgery physicians and intensivists during
acute phases of emergency severe patients.5 Thus, they
cover a wider array of cases, which is characteristic of this
specialty in this country.

(A)

(B)

Fig. 3. Shift work changes (overtime for acute medicine physicians [A] and extra daytime or night shifts [B]) after coronavirus disease

2019 (COVID-19). The lower bar shows the hospital group (n = 130) which had at least five mild to moderate inpatients or one severe

COVID-19 inpatient and the upper bar shows the other hospitals (n = 50) in both A and B.
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(A)

(B)

Fig. 4. A, The condition of acute medicine physicians. The solid bar indicates the hospitals which had at least five mild to moderate

inpatients or one severe coronavirus disease 2019 (COVID-19) inpatient (n = 130) and the white bar indicates other hospitals (n = 50).

B, Stressors experienced by acute medicine physicians.
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For mild to moderate COVID-19 infections, internal med-
icine doctors and temporary treatment teams tended to the
inpatients in most hospitals. When patients worsen during
hospitalization, acute medicine physicians or intensivists
treat these patients in more than half of the hospitals. In half
of the hospitals, acute medicine doctors provide critical care
to severely ill inpatients (Fig. 2). There is no description of
who or which department is tending to COVID-19 outpa-
tients and inpatients regarding each level of severity.

To follow the labor of attending physicians and their
departments is critical in terms of not only labor manage-
ment but also medical quality control. In the hospitals where
acute medicine physicians cared for COVID-19 patients, a
greater number of additional acute medicine physicians were

required to work extra daytime/night shifts (Fig. 3B), and
temporary medical specialty teams for COVID-19-infected
patients consisted of physicians from the acute medicine
department and as well as other departments, at least in the
hospitals that treated more inpatients (Fig. 5). We should
also recognize that the existence of overtime was most asso-
ciated with the presence of physicians with close contact
with COVID-19 patients.

Regarding the stress experienced by medical staff during
treatment of COVID-19 patients, there is a report that more
than one-third of the medical staff suffered insomnia symp-
toms during the outbreak.6 However, according to another
study,7 the University hospital in Wuhan reported that the
frequency of burnout among medical staff treating

Fig. 5. Team creation and clinical support systems among the departments treating coronavirus disease 2019 (COVID-19) inpatients.

Hospitals which had five or more mild to moderate patients or one severe patient are indicated by the solid portion of the bar

(n = 130, total) and the white portion indicates other hospitals (n = 50, total).

Fig. 6. Considerations offered by each hospital for medical staff treating coronavirus disease 2019 (COVID-19) patients. Hospitals

which had five or more mild to moderate patients or severe patient are indicated by the solid portion (n = 130, total) and the white

portion indicates other hospitals (n = 50, total).
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uninfected patients in their usual wards was as high as front-
line staff treating COVID-19 patients. In this study, physical
conditions deteriorated more in those with close contact with
infected patients in the acute medicine department when car-
ing for COVID-19 inpatients than in others (Fig. 4A).

It was reported that 4,824 health workers have been
infected and at least 23 Italian doctors have died during the
coronavirus epidemic in Italy,8 which became intensely
stressful for medical staff. For acute medicine physicians,
their own risk of infection and risk of infection to their fami-
lies were addressed by most hospitals. Lack of medical
materials and equipment occurred in over 60% hospitals at
the same time, which was also experienced in hospitals
where physicians other than acute medicine doctors cared
for COVID-19 inpatients (Fig. 4B). In many hospitals tem-
porary treatment teams were created, and many issues such

as a difference of perspective, unhelpful colleagues from
another department, inequities of roles, and friction/lack of
empathy among departments were experienced by physi-
cians in many hospitals.

The importance of stress screening and presence of a sup-
port system for the medical staff is emphasized.9,10 Mansoor
et al. suggested a referral pathway for staff mental health
during the COVID-19 pandemic, which was limited only by
resources.11 In our study, many hospitals already had a men-
tal care system and this was enhanced during this time. Only
32 hospitals (18%) had no mental health screening at their
institution. It is worth noting that only a small number of
hospitals without a mental health check and consultation
system were aware of the presence of a doctor complaining
of mental health problems. Mental health problems may be
missed in facilities without mental check and consultation
system.

To decrease anxiety and other mental health disorders,
overtime pay and providing accommodation and healthcare
support were provided by only half of all hospitals. Sadly,
the children of medical workers in Japan were excluded
from daycare over virus fears,12 and this decreased the num-
ber of available medical staff because they lost access to
childcare. Forty-one (23%) hospitals could ensure access to
nursery centers (Fig. 6) by themselves.

A limitation of this survey is that it was requested only of
medical doctors rather than all medical staff (e.g., nurses,
pharmacists, clinical engineers, physical therapists, medical
social workers). Second, because this was a short-term

Fig. 7. Stress management and assistance provided in hospitals. Hospitals which had five or more mild to moderate patients or at

least one severe patient are indicated by the solid portion (n = 130, total) and the white portion indicates other hospitals (n = 50,

total). COVID-19, coronavirus disease 2019.

Table 1. Mental health check/consultation system and the

number of physicians who suffered from mental health prob-

lems

Stress check and/or consultation

system

Yes

(n = 143)

No

(n = 37)

Number of hospitals, some

doctors suffered from mental

health problems

26 (18.2%) 1 (2.7%)

Other than the above 117 (81.8%) 36 (97.3%)

P = 0.0108
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survey, response rate was below 40%. However, this study
obtained responses from 43 prefectures and these were well-
represented except for four (i.e., Akita, Ehime, Niigata, and
Toyama) and each category of university hospitals, public
medical institutions, and others was represented, so we con-
sider that this study reflects conditions across Japan.

In this nationwide survey, mild to moderate and severe
patients were primarily treated by internal medicine physi-
cians and acute medicine physicians, respectively. Emer-
gency medical teams consisted of acute medicine physicians
and other specialists. When hospitals accepted five or more
COVID-19 inpatients (and a few hospitals that accepted
fewer inpatients) had to convert general wards and the ICU
into COVID-19 wards and COVID-19 ICU ward, which
restricted elective surgeries and non-COVID-19 emergency
patients. Frontline medical staff were exposed to the risk of
infection and stressful environments. Medical materials and
equipment may be sufficient in the coming second or third
wave, however, active support for medical staff and their
physical and mental health needs will be required.
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