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Background: Coronavirus disease 2019 (COVID-19) has spread worldwide since 2020, placing

a huge burden on medical facilities. In the field of respiratory medicine, there has been a

decrease in the number of patients. While many pulmonologists have been receiving pa-

tients with COVID-19, the actual effects on respiratory care have not been elucidated.

Therefore, we conducted this study to clarify the effects of COVID-19 on medical care in the

field of respiratory medicine.

Methods: We conducted a questionnaire survey among 749 hospitals belonging to the

Board-Certified Member system of the Japanese Respiratory Society on the effects of

COVID-19 from November 2021.

Results: Responses were obtained from 170 hospitals (23%), in approximately 70% of which

the respiratory medicine department was the main department involved in managing

COVID-19. The number of spirometry and bronchoscopy tests decreased by 25% and 15%,

respectively, and the number of both outpatients and inpatients decreased in 93% of

hospitals. Among respiratory diseases, the number of patients hospitalized for usual

pneumonia, bronchial asthma, and chronic obstructive pulmonary disease decreased

greatly by 30%e45%. In 62% of hospitals, the biggest effect of the COVID-19 pandemic was

the greater burden in terms of the clinical workload due to COVID-19.

Conclusions: Although the number of tests and non-COVID-19 outpatients and inpatients

decreased in respiratory medicine departments during the COVID-19 pandemic, the

workload increased due to COVID-19, resulting in a great increase in the clinical burden.
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1. Introduction

A new infectious disease, namely coronavirus disease 2019

(COVID-19), caused by a novel coronavirus (severe acute res-

piratory syndrome coronavirus-2 [SARS-CoV-2]), was first re-

ported in December 2019. It is currently more than 2 years

since the first infected personwas reported in Japan in January

2020. However, variant strains, such as the delta and omicron

variants, have also appeared, and to date, COVID-19 has

tremendous effects on many medical institutions and

healthcare workers.

To clarify the role of respiratorymedicine departments and

issues that should be addressed in treating COVID-19, the

Japanese Respiratory Society conducted a series of four ques-

tionnaire surveys in 2020 [1]. The survey results revealed that

viewing the medical care system over time, the proportion of

facilities that could perform polymerase chain reaction tests

for SARS-CoV-2 increased, while the proportion of facilities

that couldmanageextracorporealmembraneoxygenationwas

unchanged.Additionally, excessiveworkloadsof 150%ormore

among healthcare workers, stress from lack of personal pro-

tective equipment and the risk of infection, and harassment

from the people around them were also highlighted, all of

which have not improved sufficiently over time. Increased

clinical workloads and large psychological burdens have also

been reported in other surveys in Japan [2].

Experience gained from this pandemic is valuable and

should be considered in future measures, while actual situa-

tions are widely monitored. In this study, aimed at under-

standing the status of medical services, such as the number of

patients and tests in respiratory medicine departments, we

conducted a survey to examine how medical services have

changed during the COVID-19 pandemic.
2. Materials and methods

The survey was performed in 749 core and associate hospitals

in the Board-Certified Member system of the Japanese Respi-

ratory Society. The survey response periodwas set for 1month

in November 2021 but was extended for additional 2 weeks.

With the cooperationof theadministrativedepartment of each

hospital, one person representing respiratory medicine senior

fellows was asked to respond to a web survey, the content of

which is shown in Table 1. The survey examined the effects of

COVID-19 from November 2021. The number of tests (spirom-

etry and bronchoscopy) and the number of patients were

divided into seven 6-month periods, from January 2018 to June

2021, with JanuaryeJune 2018 designated as period 1,

JulyeDecember 2018 as period 2, JanuaryeJune 2019 as period

3, JulyeDecember 2019 as period 4, JanuaryeJune 2020 as

period 5, JulyeDecember 2020 as period 6, and JanuaryeJune

2021 as period 7.

Responses were obtained from 170 (23%) of the 749 hospi-

tals, although there were missing entries on the trends in the

numbers of outpatient and inpatient. As a result, 10 hospitals

were excluded during assessment of the patient numbers.

When calculating the percentages of reasons for these

changes, cases with no responses were not included in the
denominators. Responses to a free description question on the

examinations, treatment, and care that were the most largely

affected by the COVID-19 pandemic were received from 150

hospitals, of which 49 gave multiple responses. The analysis

was performed using both percentages of the 199 responses

and those of the number of hospitals.

3. Results

Patients with COVID-19 were treated at 97% of responding

hospitals (165 hospitals), in 67% of which (111 hospitals) the

department of respiratorymedicinewas themain department

for this treatment. Even in hospitals with infectious disease

departments (28%; 48 hospitals), the respiratory medicine

department was the main department treating COVID-19 in

50% (24 hospitals) (in 33% [16 hospitals] treatment was pro-

vided jointly by these departments, and in 17% [eight hospi-

tals], the respiratory medicine department was a supporting

department). Online consultations (including by telephone)

were performed at 21% of the responding hospitals (35 hospi-

tals), of which 94% (33 hospitals) provided these online con-

sultations to less than 5% of outpatients. Specialty outpatient

clinics for COVID-19 sequelae were set up at only 9% of hospi-

tals (15 hospitals), among which the respiratory department

was the main department treating COVID-19 sequelae at 47%

(sevenhospitals), treatmentwas provided jointlywith another

department at 33% (five hospitals), and the respiratory

department was a supporting department at 20% (three

hospitals).

Fig. 1 shows the changes in the number of tests. The

number of respiratory function tests decreased by approxi-

mately 25% from before to after the spread of COVID-19. After

January 2020, the number decreased to 90% of hospitals (144

hospitals). The most common reason (40%) was the request to

avoid conducting such tests at the hospital, followed by re-

strictions from the clinical department (30%). Bronchoscopy

tests decreased similarly by approximately 15%, and from

January 2020 there were decreases in these examinations at

78% of hospitals (125 hospitals). The most common reason

provided was a decrease in the number of patients who

needed bronchoscopy (39%), followed by restrictions in the

departments (28%).

Fig. 2 shows the trends in the numbers of outpatients and

inpatients. For outpatients, the decrease was approximately

7% in all clinical departments (data for all departments are

shown at 1/20 of the actual total), and about 8% in respiratory

medicine departments. Among hospitals, there were de-

creases in all clinical departments in 93% of hospitals (149

hospitals), and in the respiratory medicine department in 83%

(133 hospitals). The reasons given for the decline were ex-

tensions of the follow-up periods (51% and 55%, respectively)

and fewer visits from patients (27% and 22%, respectively).

Regarding inpatients, the number decreased by approxi-

mately 10% in all clinical departments (shown at 1/10 in the

figure), and approximately 12% even in respiratory medicine

departments. Among hospitals, there were decreases in all

clinical departments in 92% of hospitals (148 hospitals), and in

the respiratory medicine department in 76% (122 hospitals).

The most common reasons given were a decrease in the
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Table 1 e List of questions in the questionnaire.

1 Does your hospital treat patients with COVID-19?

2 When treating COVID-19, is the respiratory medicine department the main department, a concurrent

department, or provides cooperation only?

3 Do you have an infectious disease department?

4 Does your hospital provide online outpatient consultations?

5 If so, what is the approximate percentage of online consultations among all outpatient consultations?

6 Has your hospital set up a specialty outpatient clinic for COVID-19 sequelae?

7 In the specialty outpatient clinic for sequelae, is the respiratorymedicine department themain department, a

collaborating department, or provides support only?

C Changes in the number of tests

2018 2019 2020 2021

JaneJun JuleDec JaneJun JuleDec JaneJun JuleDec JaneJun

Bronchoscopy test

Respiratory function test

8 Please input the number of tests into the above table.

9 If the number of bronchoscopy tests decreased after 2020, what is the major reason?

10 If the number of respiratory function tests decreased after 2020, what is the major reason?

C Changes in the number of outpatients

11 Please write the number of patients in all outpatient clinics and the respiratory medicine outpatient clinic

during the same periods as above.

12 If the number of patients in all outpatient clinics increased after 2020, what is the major reason?

13 If the number of patients in all outpatient clinics decreased after 2020, what is the major reason?

14 If the number of patients in the respiratory medicine outpatient clinic increased after 2020, what is the major

reason?

15 If the number of patients in the respiratory medicine outpatient clinic decreased after 2020, what is the major

reason?

C Changes in the number of inpatients

16 Please write the number of hospitalized patients in all clinical departments and the respiratory medicine

department during the same periods as above.

17 If the number of inpatients in all departments increased after 2020, what is the major reason?

18 If the number of inpatients in all departments decreased after 2020, what is the major reason?

19 If the number of inpatients in the respiratory medicine department increased after 2020, what is the major

reason?

20 If the number of inpatients in the respiratory medicine department decreased after 2020, what is the major

reason?

C Changes in terms of each type of disease

21 Please write the number of inpatients admitted for bronchial asthma attacks, COPD exacerbation, pneumonia

other than COVID-19, interstitial pneumonia, and lung cancer during the same periods as above.

22 What has been the biggest effect of the COVID-19 pandemic on respiratory examinations, treatment, and care

in your department?

COVID-19, coronavirus disease 2019; COPD, chronic obstructive pulmonary disease.
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number of available beds since the beds were utilized for

COVID-19 patients (69% and 50%, respectively), and a decrease

in the number of patients (22% and 30%, respectively).

Fig. 3 shows the changes in the number of inpatients with

different respiratory diseases. Marked decreases were seen in

pneumonia, and exacerbation of asthma or chronic obstruc-

tive pulmonary disease (COPD) from before to after the spread

of COVID-19 (35%, 45%, and 28%, respectively). However, there

was little effect on patients with interstitial pneumonia and

lung cancer (7% and 6%, respectively).

Finally, respondents were asked to freely describe the

largest effect of the COVID-19 pandemic. One hundred and

ninety-nine responseswere obtained from 150 hospitals. Fig. 4

shows the percentage distribution of different categories of

issues derived from the 199 responses. The most common

issue was the physical and mental burden due to the clinical

workload, accounting for 51% of responses. In terms of the

number of hospitals, 62% (93/150) described an increase in

burden from the workload. Specifically, in addition to COVID-

19 in both inpatient and outpatient settings, there were
burdens from infection control measures at the hospital

(including those associated with the responses for cluster

outbreaks), consultation for the suspicious radiological im-

ages, dispersal of patient wards, and other issues. Other

matters described were decreases in the number of patients

with respiratory diseases other than COVID-19 to 12% (in 23

hospitals), decreases in infectious diseases other than COVID-

19 to 10% (20 hospitals), and the strict enforcement and

burden of infection control measures, such as masks and

hand-washing. Sixteen hospitals (8%) mentioned decreases in

respiratory function tests and bronchoscopy. Other responses

were the closure of tuberculosis beds, decreases in revenue,

training venues, decrease in the number of doctors entering

medical stations, and training time and academic activities.
4. Discussion

In this study, the role of respiratory medicine departments in

COVID-19 treatmentwas found tobevital, and inapproximately
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Fig. 1 e Changes in the number of pulmonary function tests and bronchoscopic examinations. (A) Number of pulmonary

function tests. Period 1: JanuaryeJune 2018, Period 2: JulyeDecember 2018, Period 3: JanuaryeJune 2019, Period 4:

JulyeDecember 2019, Period 5: JanuaryeJune 2020, Period 6: JulyeDecember 2020, Period 7: JanuaryeJune 2021 (same

below). (B) Reason for the decrease in pulmonary function tests. (C) Number of bronchoscopic examinations. (D) Reason for

the decrease in bronchoscopic examinations.
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70% of hospitals providing COVID-19 treatment, the main

department inchargewastherespiratorymedicinedepartment.

About 30% of hospitals had infectious disease departments, but

even in about half of those hospitals, the respiratory medicine

department was primarily responsible for providing COVID-19

care. This likely explains that the increase in the clinical work-

load was given as the largest effect of COVID-19 in about half of

the hospitals, despite the decrease of approximately 25% and

15% in respiratory function tests and bronchoscopies, respec-

tively performed, and decreases in the number of both out-

patientsand inpatients frombefore toafter thespreadofCOVID-

19 in all clinical departments, aswell as in respiratorymedicine

departments.

There is a risk of infection to healthcare workers from

pulmonary function tests and bronchoscopies [3,4], and both

the Japanese Respiratory Society [5] and the Japan Society for

Respiratory Endoscopy [6] called for caution in March 2020 by

putting off non-essential and non-urgent tests. In this survey,

the most common reason for the decrease in spirometry was

an advisory calling for avoidance of such tests from the hos-

pital (40%), followed by voluntary restraint from the respira-

tory department (30%), and in the case of bronchoscopy, a

decrease of patients requiring it (39%), followed by voluntary

restraint from the departments (28%). In addition, insufficient

staff and/or time is thought to have contributed to this re-

straint. Infections or the occurrence of clusters of COVID-19

from these tests have so far not been reported. The decrease

in these tests may lead to delays in diagnosis and treatment.
For pulmonary function tests essential for the diagnosis of

COPD, measures to mitigate the effects on medical care were

adopted. They included the publication of the “Working

diagnosis and initial management of COPD during the COVID-

19 pandemic” [7] by the Japanese Respiratory Society for

treatment to be administered even without pulmonary func-

tion tests.

The most common reason for the decrease in patients was

the extension of the return period in outpatient clinics, fol-

lowed by patients refraining from medical examinations both

in respiratory medicine departments and overall. For in-

patients, the number of beds had to be decreased to ensure the

availability of beds for patients with COVID-19. This explains

the decrease of inpatients by approximately 70% in hospitals

overall, and most inpatients even in respiratory medicine

wards. Second, the number of inpatients with respiratory

diseases other than COVID-19 also decreased. Regarding in-

patients with respiratory diseases, cases of pneumonia,

bronchial asthma attacks, and COPD exacerbations greatly

decreased, although the decrease in interstitial pneumonia

and lung cancer cases was minimal. The number of patients

hospitalized with asthma showed similar trends from 2017 to

2019, even in studies using databases in Japan [8], but in 2020

(from the ninth week onward), there was a large decrease

compared with the previous 3 years. This decrease could be

due to a decrease in cases of viral infection as a result of

standard infection control measures, such as face masks and

hand disinfection for SARS-CoV-2, restrictions on going out,
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Fig. 2 e Change in the number of outpatients and inpatients. (A) Changes in the number of outpatients in all clinical

departments and the respiratory medicine department. (B) Reason for the decrease in the number of outpatients in all

departments. (C) Reason for the decrease in the number of outpatients in the respiratory medicine department. (D) Changes

in the number of inpatients in all clinical departments and the respiratory medicine department. (E) Reason for the decrease

in the number of inpatients in all clinical departments. (F) Reason for the decrease in the number of inpatients in the

respiratory medicine department. Periods 1e7: Refer to Fig. 1.

Fig. 3 e Change in the number of respiratory disease inpatients. (A) Pneumonia other than COVID-19, (B) bronchial asthma,

(C) COPD, (D) interstitial pneumonia, and (E) lung cancer.
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Fig. 4 e What has been the biggest effect of the COVID-19 pandemic on respiratory examinations, treatment, and care? Free

descriptions were aggregated, and the results are shown. The percentage shown is relative to the total number of responses

(199 issues from 150 hospitals).
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and other factors [9,10]. The decrease in outpatient and

inpatient admissions apart from asthma may also be the

result of fewer opportunities for infection. However, consid-

ering that lung cancer has also decreased by 6%, this may be

linked to delays in treatment, whichmay lead to future excess

deaths. Concerning the cause of deaths in 2020, respiratory

diseases as a cause of death decreased by 10.6%, influenza

decreased by 70%, and pneumonia greatly decreased by

approximately 18%, bronchial asthma 22%, and COPD 10%

compared with causes of deaths in 2019 and earlier [11].

About half of the respondents stated that the largest effect

of the COVID-19 pandemic was the burden on the clinical

workload, with the burden of COVID-19 falling significantly on

respiratory medicine departments. Various burdens were

described, not just due to the treatment of patients with

COVID-19, but also in terms of COVID-19 infection control and

consultations, staff shortages, and transfers of patients

without COVID-19 in the hospital. Some responses stated that

the largest effect was increased coordination with other de-

partments, such as COVID-19 treatment and shifting patients

with non-COVID-19 pneumonia conditions to other de-

partments. Moreover, in 7% of hospitals, mental stress from

increases in the clinical workload and increased non-clinical

work, and the risk of SARS-CoV-2 infection in healthcare

workers were given the largest effects. The psychological

burden and burnout of healthcare workers from the COVID-19

pandemic and harassment of healthcare workers have also

been reported previously [1,12e14]. Measures to prevent these

events are also thought to be important.

Online medical consultations were provided in 21% of

hospitals, but, in almost all cases, this accounted for fewer

than 5% of outpatients. Web conferencing has become a

standard practice in the COVID-19 pandemic, and it will be

necessary to raise the proportion of regular online medical

care in the future in preparation for pandemics. In addition,
only 9% of hospitals had established clinics to manage the

aftereffects of COVID-19. This could be because hospitals are

at their limit just handling the acute phase of COVID-19.

However, COVID-19 is known to cause several sequelae,

including malaise, coughing, mental symptoms, and respira-

tory dysfunction [15]. Appropriate management of these

manifestations will be necessary.

The low response rate (about 23%) for this questionnaire

could be due to the short response period, although the mean

response rate in four sequential surveys conducted in 2020

was 24.9%, which is comparable to the response rate for the

present study. However, this could be due to time constraints

from ongoing pandemic management efforts; thus, some

hospitals indicated they could not respond to the survey

because they were too busy. In addition, since 97% of the

responding hospitals provided COVID-19 treatment, hospitals

that did not provide COVID-19 treatment may have not

responded to this survey.
5. Conclusions

In conclusion, the numbers of tests, outpatients, and in-

patients decreased during the COVID-19 pandemic compared

with those before the pandemic, along with decreases in

respiratory diseases other than COVID-19, particularly pa-

tients hospitalized with pneumonia, bronchial asthma, and

COPD. Since the respiratory medicine department was the

primary center of COVID-19 care in 67% of hospitals, it is

reasonable that the burden of the clinical workload and

mental stress from the COVID-19 pandemicwasmost strongly

felt by respiratory specialists. Conversely, there was an inev-

itable reduction in the number of tests and outpatients.

However, medical care in respiratory departments was shown

to be greatly affected by the pandemic.
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