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Purpose: To provide an overview of how electroconvulsive therapy (ECT) practice in Japan has changed as the coronavirus disease
2019 (COVID-19) pandemic continues.
Patients and Methods: We surveyed healthcare institutions, primarily university and general hospitals, regarding changes in the
number of patients undergoing ECT and infection control measures in the early (August 2020) and recent (August 2021) stages of the
COVID-19 pandemic. Data for the early and recent stages were also compared between urban and non-urban areas.
Results: Among 32 facilities, the number of patients undergoing ECT decreased in 11 facilities (34.4%) from April 2020 to
March 2021 compared with the previous year, whereas the number increased in 12 (37.5%) from April to June 2021 compared
with the previous year. As of August 2021, some facilities had ongoing restrictions. Compared with non-urban facilities, the number of
patients undergoing ECT decreased more in urban facilities, which also had more ECT restrictions. Maintenance ECT was used at the
same rate as before the pandemic for 23 (82.1%) of 28 institutions. Regarding infection control measures, many facilities considered
polymerase chain reaction testing before ECT and required all staff to wear surgical masks and eye shields during ECT.
Conclusion: The COVID-19 pandemic in Japan greatly affected the use of ECT in 2020; however, by the summer of 2021, infection
control measures were relatively well established, the number of ECT cases stabilized and increased, and the decision to use ECT was
again possible.
Keywords: electroconvulsive therapy, coronavirus disease 2019, pandemic, personal protective equipment, clinical decision making

Introduction
The coronavirus disease 2019 (COVID-19) pandemic has had a substantial impact on medical practice,1,2 and the use of
electroconvulsive therapy (ECT) as a general anesthetic procedure has been no exception. From the outset of the global
pandemic, concerns have arisen worldwide about the disadvantages for patients who needed but were not able to receive
ECT. In several countries with severe outbreaks of COVID-19, the number of ECT cases declined in 2020, and some
facilities stopped ECT completely.3,4 In April 2020, a group of psychiatrists in the United States appealed vigorously to
the medical community to support that ECT is an essential treatment modality, even with limited medical resources, and
that some patients can only be effectively treated by ECT.5 Specialists in ECT then developed recommendations for the
criteria to guide ECT introduction and infection control measures during the COVID-19 pandemic.6,7

In Japan, the total number of COVID-19 deaths was lower than that in most other countries, and the government did
not enforce strict lockdowns throughout the pandemic.8,9 However, large increases in the number of COVID-19
infections occurred in five waves until October 2021 (Figure 1), which challenged the country’s ability to maintain
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essential medical services, including ECT. As in other countries, the rapid spread of COVID-19 infection caused
confusion in clinical practice. The Japanese Society of General Hospital Psychiatry made its own recommendations
regarding ECT during the pandemic,10 referring to the criteria proposed by ECT specialists as previously noted, and each
facility decided on its criteria for introducing ECT and infection protection measures based on these domestic and
international recommendations. However, the number of ECT cases and the degree of infection control required varied
based on differences in infection status in different regions throughout Japan and at different time points throughout the
pandemic, resulting in a wide range of approaches to the issue.

ECT is widely used in Japan as well as other countries, and the number of ECTs being administered is increasing,
with about 96,000 ECTs (0.76 per 1000 population) performed in 2019.11 The estimated number of ETCs performed in
Canada is approximately 67,000 (2.11–2.13 per 1000 population). To the best of our knowledge, to date no studies have
investigated how ECT practice in Japan has changed in response to the COVID-19 pandemic, the degree to which the
impact of COVID-19 on ECT practices varied by region, and how the infection control measures of each facility changed
in response to shifts in infection during the pandemic. Our study describes how facilities offering ECT have struggled
during the COVID-19 pandemic in Japan. We surveyed healthcare institutions, primarily university and general hospitals,
regarding the changes in the numbers of ECT cases and in their decisions related to ECT in each facility throughout the
pandemic, from the first wave in April 2020, through the fourth wave in April–June 2021, to the fifth wave in
August 2021. Based on these survey results, we discuss the best way to deliver the necessary treatment to patients
who require ECT with appropriate protective measures and with an awareness of a next wave of pandemic in the future.

Materials and Methods
Survey Content
Two surveyswere administered for this study. In the first survey, inAugust 2020,we used amainly selective and partly descriptive
questionnaire using Google forms12,13 (see Supplemental Digital Content 1). The questions were related to: 1) ECT delivery

Figure 1 Number of new positive coronavirus disease 2019 (COVID-19) cases for patients hospitalized in Japan (based on the website of the Ministry of Health, Labour and
Welfare, “outbreaks in Japan, etc.” https://www.mhlw.go.jp/stf/covid-19/kokunainohasseijoukyou.html, accessed December 14, 2021). The first survey was conducted in
August 2020 and the second survey in August 2021. The number of electroconvulsive therapy (ECT) cases from April to June 2020 was compared with that from April to
June 2021, which approximately corresponds to the first and fourth waves, respectively, of the COVID-19 pandemic.
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before the spread of COVID-19 infection; 2) protection measures for COVID infection for low- and high-risk cases; and 3) ECT
delivery during COVID-19 pandemic. In these questions, the criteria for determining whether each case was at high risk for
infection were determined by each facility. In the second survey conducted in August 2021, new questions were added, focusing
on the changes in the situation after the first survey. To understand the changes between the early and recent stages of the
pandemic, the numbers of patients who underwent ECT from April 2020 to March 2021 (during the pandemic) and from
April 2019 toMarch 2020 (before the pandemic)were compared. Similarly, the number of patients undergoingECT fromApril to
June 2020 was compared with the number from April to June 2021.

Participants
The participants were ECT training facilities accredited by the Japanese Society of General Hospital Psychiatry (JSGHP) and
facilities belonging to the members of the JSGHP ECTCommittee. In both the first and second surveys, university and general
hospitals accounted for more than 90% of the respondents. Of the 60 facilities contacted for the first survey, responses were
collected from 46 facilities, of which 28 were university hospitals, 15 were general hospitals with beds, 2 were psychiatric
hospitals, and 1 was a general hospital without beds. Out of the 61 facilities contacted for the second survey, responses were
collected from 32 facilities, of which 21 were university hospitals, 9 were general hospitals with beds, 1 was a psychiatric
hospital, and 1 was a general hospital without beds. A total of 28 facilities, comprising 20 university hospitals, 7 general
hospitals with beds, and 1 general hospital without beds, responded to both the first and second surveys.

In addition, we compared the ECTcases throughout the pandemic waves in urban areas, where the impact of the pandemic
was significant, with other non-urban areas. Facilities in urban areas were those located in the eight prefectures (Tokyo, Osaka,
Kanagawa, Saitama, Aichi, Chiba, Hyogo, and Fukuoka) with more than 70,000 infected people as of December 13, 2021.13

Ethical Approval
This study has been granted an exemption by the Ethics Committee of Kyoto University Graduate School and Faculty of
Medicine, and was conducted in compliance with the ethical standards set forth in the 1964 Declaration of Helsinki and its
subsequent revisions.

Results
Change in the Number of Patients Undergoing ECT
Changes in the number of patients undergoing ECT throughout the COVID-19 pandemic are shown in Figure 2. The
number of patients undergoing ECT decreased in 34.4% of facilities from April 2020 to March 2021 compared with the
number from April 2019 to March 2020, whereas the number of patients undergoing ECT increased in 37.5% facilities
from April to June 2021 compared with the number from April to June 2020. Urban areas had more facilities with
a decrease in the number of patients between 2019 and 2020 than non-urban areas, whereas non-urban areas had more
facilities with an increase between 2020 and 2021 than urban areas.

In terms of the types of hospital, of the 21 university hospitals, the number of patients undergoing ECT decreased in
10 facilities (47.6%) from April 2020 to March 2021 compared with those from April 2019 to March 2020, whereas the
number of patients undergoing ECT decreased in 8 facilities (38.1%) from April to June 2021 compared with those from
April to June 2020. Of the 10 general hospitals, the number of patients undergoing ECT decreased in 2 facilities (20.0%)
from April 2020 to March 2021 compared with those from April 2019 to March 2020, whereas the number of patients
undergoing ECT decreased in 2 facilities (20.0%) from April to June 2021 compared with the number from April to
June 2020. Trends in psychiatric hospitals could not be ascertained because only 1 facility responded.

In terms of ECT restrictions, 20 facilities (62.5%) had never restricted ECT; 12 (37.5%) had temporary restrictions, and 3
(9.4%) had ongoing restrictions. Comparison between urban and non-urban areas showed that 9 (64.3%) in urban areas were
temporarily restricted versus 3 (16.7%) in non-urban areas. As shown in Table 1, in August 2021 there were no longer any
facilities that did not offer ECT to patients with a low risk of infection, and there was a slight increase in the number of facilities
offering ECT to patients with a high risk of infection. Regarding the change in the decision to use ECT, in August 2020, 13
facilities (28.2%) used ECTonly in severe patients requiring this treatment, whereas 4 (12.6%) did so in August 2021. Regarding
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the change in maintenance of patients undergoing ECT in the first wave of the pandemic in April 2020, the number of patients
remained constant in 28 facilities (75.7%) and decreased in 7 (18.9%), whereas therapy was no longer offered in 2 facilities
(5.4%). In the fourth wave inApril–June 2021, the number of patients undergoing ECTremained constant in 23 facilities (82.1%)
and decreased in 3 facilities (10.7%), whereas therapy was no longer offered in 2 facilities (7.1%).

Infection Control Measures
At the time of the second survey inAugust 2021, all facilities had established infection control standards, and 28 facilities (87.5%)
had hospital-wide standards. To develop infection control standards, one facility referred to the “Guide to the Treatment of New
Coronavirus Infections, COVID-19” that was prepared by the Ministry of Health, Labor andWelfare and another referred to the
“Use of Modified Electroconvulsive Therapy During the COVID-19 Pandemic” by the JSGHP ECT Committee.

Table 2 shows the infection control measures used by psychiatrists during administration of ECT in low-risk patients. An
increased use of eye shields was noted in 2021 compared with 2020. The most common type of equipment used was
a combination of surgical masks (non-N95 masks) and eye shields. The equipment used by anesthesiologists and other medical
staff was similar to that of the psychiatrists (see Supplemental Digital Content 2). In addition, most respondents reported that their
patients undergoing ECT wore a surgical mask to protect them from infection. Also mentioned were the infection control
approaches of “covering the upper part of the bodywith plastic” and “using a head chamber.” As shown in Table 3, the othermost
common infection prevention measures were “polymerase chain reaction (PCR) testing” and “limiting the number of medical
staff” during ECT administration.

The COVID-19 tests performed on admission at the time of the second questionnaire are shown in Table 4. More than
50% of the facilities performed PCR tests in all cases. In contrast, only a limited number of the facilities performed

Figure 2 Change in the number of electroconvulsive therapy (ECT) cases. The number of ECT cases was compared from April 2020 to March 2021 (during the pandemic)
with that from April 2019 to March 2020 (before the pandemic). Similarly, the number of ECT cases from April to June 2020 (the early stage) was compared with that from
April to June 2021 (the recent stage).

Table 1 Administration of Electroconvulsive Therapy in Cases with Low or High Risk for
Coronavirus Disease 2019 Infection

August 2020 (N = 46) August 2021 (N = 32)

Low risk Attempted 42 (91.3%) 32 (100%)

Not attempted 4 (8.7%) 0 (0%)
High risk Attempted 2 (4.3%) 27 (84.4%)

Not attempted 44 (95.7%) 5 (15.6%)
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antigen and antibody tests. Moreover, some facilities required pre-hospital self-isolation for patients, which means
staying indoors and completely avoiding contact with other people before their admission for ECT to avoid infection.
At the time of the second survey, 6 facilities (18.7%) had a pre-hospital self-isolation requirement period, of which 4
(12.5%) mandated a period of 14 days.

Discussion
Number of ECT Procedures
The number of ECT procedures was less affected in Japan than that in several other countries.3,4,14–16 According to
a previous paper from Canada, between mid-March and mid-May 2020, the number of ECT procedures in that country
decreased in 64% of facilities, with procedures completely stopped in 27% of facilities.3 In the United Kingdom and
Ireland in April 2020, 88% of facilities reported a decrease in the number of ECT procedures and 24% had stopped
completely, and in July 2020, 78% of facilities still reported a decrease in the number of procedures.4 The lower impact
of the pandemic on ECT practices in Japan may be due to the relatively small number of infected people and few
restrictions on movement in the society such as lockdowns. Each time that the COVID-19 infection spread, the Japanese
government introduced a state of emergency, but the stay-at-home guidelines were voluntary. Non-essential businesses
were asked to close, but rarely faced penalties for not complying.17

Table 2 Infection Control Measures Used by Psychiatrists for Electroconvulsive
Therapy Cases with Low Risk of Coronavirus Disease 2019 Infection

August 2020 (N = 39) August 2021 (N = 31)

Surgical masks 38 (97.4%) 28 (90.3%)

Eye shields 11 (28.2%) 16 (51.6%)

Surgical gowns 2 (5.1%) 3 (9.7%)
Vinyl aprons 4 (10.3%) 2 (6.5%)

N95 masks 1 (2.6%) 4 (12.9%)

Full personal protective equipment 1 (2.6%) 1 (3.2%)
Gloves 2 (5.2%) 1 (3.2%)

Face shields 0 (0%) 0 (0%)

Table 3 Infection Control Measures Other Than PPE for ECT Patients

August 2020 (N = 28) August 2021 (N = 29)

PCR testing 21 (75.0%) 21 (69.0%)

Limiting the number of medical staff 8 (28.6%) 12 (41.4%)

Requirement of symptom observation period 8 (28.6%) 6 (20.7%)
Sheet for prevention of droplet infection 2 (7.1%) 4 (13.8%)

Chest computed tomography before ECT 1 (3.6%) 1 (3.4%)

Tracheal intubation 0 (0%) 1 (3.4%)

Abbreviations: PPE, personal protective equipment; ECT, electroconvulsive therapy; PCR, polymerase chain reaction.

Table 4 Tests for COVID-19 Performed on Admission (August 2021)

PCR Antigen Antibody

All cases 19 (59.4%) 4 (12.5%) 1 (3.1%)

Only cases with high risk of infection 7 (21.9%) 3 (9.4%) 0 (0%)

Only symptomatic cases 3 (9.4%) 3 (9.4%) 2 (6.3%)
No tests in principle 3 (9.4%) 22 (68.8%) 29 (90.7%)

Abbreviations: COVID-19, coronavirus disease 2019; PCR, polymerase chain reaction.
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A comparison of urban and non-urban areas in Japan shows a marked decline in the number of patients undergoing
ECT and enforcement restrictions in urban areas. The recovery in the number of patients undergoing ECT in urban areas
during the fourth wave in April–June 2021 was slower than in the first wave in April 2020, suggesting that the impact of
the pandemic may be prolonged in urban areas.

Maintenance ECT
In August 2021, more than 80% of facilities were using maintenance ECT at the same rate as before, but some were still
restricted in their use. There is an urgent need to resume maintenance ECT to reach pre-pandemic levels, with priority
given to patients at high risk of relapse. In a follow-up study of 81 patients for whom maintenance ECT was abruptly
discontinued because of the COVID-19 pandemic, 36 patients (44.44%) relapsed within a 6-month observation period.18

In another study, the relapse rate also increased when the treatment was continued with a decreased frequency.19 Patients
at higher risk of relapse were those with diagnoses other than major depressive disorder (ie, bipolar disorder, schizo-
phrenia, schizoaffective disorder) and those with shorter intervals between maintenance ECT treatments. These findings
clearly indicate that maintenance ECT is an essential treatment for which the accessibility to and frequency of
administration should be stable, even in the pandemic.

Infection Control Measures During ECT
Most facilities considered PCR testing before ECT if a patient was suspected to be infected with COVID-19. This strategy is
recommended by several past reports.6,10,20 Furthermore, many facilities required all staff to wear surgical masks and eye
shields during ECT. Some studies recommend the use of gloves, gowns, or head covers, in addition to masks and eye
shields,6,10,20–26 so it may be necessary to consider their use in Japan for future responses to infection and pandemic.

Another less common, but potentially effective, strategy is to cover the upper bodies of patients or to use ECT head
chambers for them. Some reports suggest that if bag-mask ventilation (BMV) is needed for a significant desaturation, it
may be helpful to cover the patient’s head with a plastic sheet22–24 and to place a breathing circuit filter between the mask
and valve.24,25 Because BMV is a known aerosolizing procedure,26 routine BMV should not be provided prior to ECT.23

In one chart review study, when patients were pre-oxygenated with a non-rebreather mask for 3–5 minutes, more than
50% of them did not require BMV and electroencephalography seizure duration did not decrease significantly.27

ECT for Patients Not at Low Risk of COVID-19 Infection
Our study revealed an increase in the use of ECT in patients who were not at low risk of infection in 2021. This finding may be
explained bywidespread awareness of the safety of ECTusing proper infection control. It is conceivable that urgent cases for ECT
included these patients groups: those at high risk of suicide, those rapidly deteriorating physically due to psychiatric symptoms,
older adults with co-morbidities, or those with respiratory disease who have severe psychiatric symptoms but for whom
pharmacotherapy is difficult, and other patients who, without ECT, are at risk of serious harm to themselves or others, including
COVID-19 infection.10,28,29 Successful cases of ECT for urgent patients not at low risk of infection and even for infected patients
have been reported.30–34 For example, ECT in symptomatic patients has been reported in the United Kingdom in a 67-year-old
man diagnosed with a major depressive episode with catatonic features. The patient presented with fever and decreased oxygen
saturation prior to ECT and was found to be COVID-19 positive. Treatment for pneumonia was initiated, and 4 later the patient
underwent ECT twice weekly for a total of six sessions. Infection control measures for this case included all staff wearing N95
masks, caps, visors, gowns, plastic aprons, shoe covers, and three pairs of gloves, and equipment was thoroughly disinfected
before the next procedure. Glycopyrronium was also administered prior to treatment to inhibit respiratory secretion. During the
procedure, BMV was avoided, intubation was performed after the use of an oxygen mask, and the psychiatrist and psychiatric
nurse left the room during intubation and extubation.32 The infection control procedures in this case were practiced as
recommended in other papers.35,36 To our best knowledge, no cases of ECT have been reported for infected people in Japan as
of December 2021. In situations for which ECT must be performed in infected patients, it is necessary to implement ECTwhile
taking sufficient infection control measures, referring to prior approaches used for cases globally.
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Future Prospects for ECT in the Pandemic
In the COVID-19 pandemic, some cases of unfortunate outcomes occurred due to the inability to perform ECT.37,38 Of
note, there was one case in which ECT was effective for neuropsychiatric symptoms in COVID-19.39 All these reports
reaffirm the importance of ECT. We must continue to provide ECT to as many eligible patients as possible with
appropriate infection control measures. It is not possible to predict how the widespread use of vaccines,40,41 the
development of oral drugs,42 and the emergence of mutant43,44 strains for COVID-19 will affect the pandemic in the
future. Therefore, it may still take some time before we will be able to offer ECT in the same way we did pre-pandemic.

Study Limitations
This report has certain noteworthy limitations. The survey results may have been biased because this questionnaire only
covered JSGHP training facilities and ECT committee members’ facilities. These facilities were relatively experienced in
ECT practice, and most of them were general hospitals, including university hospitals. In a nationwide survey of
psychiatric institutions in 2010, ECT was performed in 356 facilities and 217 facilities were psychiatric hospitals.45

We have not fully assessed the status of ECT implementation in psychiatric hospitals. In addition, the criteria regarding
whether each case was at high risk for infection were not uniform, as they were based on each facility’s standards
throughout the survey. Moreover, the exact number of ECT cases could not be determined because the question regarding
the number of cases offered answer options with a number range, such as “1–5 cases,” for ease of answering the
questionnaire. Furthermore, the second survey covered the beginning of the fifth wave of the COVID-19 pandemic,
which had the largest number of infections. Therefore, it is not possible to make a simple comparison with the first
questionnaire, which was conducted during the period of convergence of the COVID-19 infection. Finally, it was unclear
whether there was a shortage of anesthesiologists in Japan during the study period. Other countries reported that several
cases of ECT were stopped due to a shortage of anesthesiologists, especially in the early stages of infection,3,37 and
a survey that includes the perspective of anesthesiologists is needed in the future.

Conclusion
To the best of our knowledge, this study is unique because it analyzes the course of more than 1 year during the COVID-
19 pandemic from 2020 to 2021. This survey showed that ECT was heavily affected by the pandemic in 2020, but by the
summer of 2021, the number of ECT cases and the decisions to use ECT were returning almost to previous levels, with
infection control measures in place.
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