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Abstract 

Background Seizure threshold increases with age and the frequency of electroconvulsive therapy (ECT). Therefore, 
therapeutic seizures can be difficult to induce, even at maximum stimulus charge with available ECT devices. Such 
cases are known as difficult-to-induce-seizures electroconvulsive therapy cases (DECs). However, no clinical guide-
lines exist for DECs; thus, clinicians often face difficulties determining treatment strategies. This study aimed to obtain 
a consensus among clinical experts regarding the treatment of DECs.

Methods We asked Japanese ECT experts to rate 14 approaches under six conditions of DECs on a 9-point Likert 
scale (1 = “disagree” to 9 = “agree”). Based on responses from 195 experts, the approaches were classified as first-line 
(95% confidence interval mean ≥ 6.5), second-line (mean, 3.5–6.5), or third-line strategies (mean < 3.5). Approaches 
rated 9 points by at least 50% of the respondents were considered “treatments of choice.”

Results To avoid difficult seizure induction, dose reduction of benzodiazepine receptor agonist (BZRA) (8.33 ± 1.25), 
dose reduction or discontinuation of antiepileptic drugs (AEDs) or other drugs that may make seizure induction dif-
ficult (8.16 ± 1.18), and ensure hyperventilation (7.95 ± 1.47) were classified as treatments of choice. First-line treatment 
strategies were BRZA discontinuation (7.89 ± 1.45), stimulation timing adjustment (7.00 ± 2.00), and anesthetic dose 
reduction (6.93 ± 1.94). Dose reduction or discontinuation of AEDs or other drugs that might make seizure induc-
tion difficult and ensure hyperventilation were the treatments of choice across all patient conditions. The results 
of rating approaches for patients with mood disorders and schizophrenia were similar, with differences observed 
among the approaches for patients with catatonia, high risk of cognitive impairment, and cardiovascular events.

Conclusions ECT expert recommendations are useful and can assist in clinical decision-making. Our results suggest 
that while some strategies are applicable across all conditions, others should be tailored to meet the specific needs 
of patients. These recommendations should be further evaluated in future clinical studies.

Keywords Electroconvulsive therapy, Seizure threshold, Difficult-to-induce-seizures electroconvulsive therapy cases, 
Expert consensus

*Correspondence:
Yoshiteru Takekita
takekity@takii.kmu.ac.jp
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12991-024-00543-9&domain=pdf


Page 2 of 9Takekita et al. Annals of General Psychiatry            (2025) 24:2 

Background
Electroconvulsive therapy (ECT) is a neuromodulation 
technique that has been widely used for treating psychi-
atric disorders, including depression, bipolar disorder, 
catatonia, and schizophrenia, for the longest period. 
Typically, 6–12 ECT sessions are administered during 
the acute phase of each condition. However, if ECT is the 
only method for maintaining remission or a symptomati-
cally stable condition, continuous or maintenance ECT 
may be administered [1].

Although there is considerable individual variation and 
differences among reports, the seizure threshold may 
vary with factors such as age, electrode placement, and 
the course of treatment [2–6], leading to cases referred to 
as difficult-to-induce-seizures electroconvulsive therapy 
cases (DECs). DECs are patients in whom therapeutic 
seizures are difficult to induce, even when the maximum 
stimulus charge is delivered with available ECT devices 
[7]. The DECs encompasses situations where seizures are 
not induced, as well as a deterioration in seizure quality, 
such as reduced duration and amplitude of the spike-
and-wave phase and poorer post-ictal suppression [8]. 
This presents a major challenge in clinical practice since 
the effects of ECT may originate from the induction of 
generalized seizures during the early stages of treatment 
[9]. Poor seizure quality, as seen in electroencephalogra-
phy, is associated with suboptimal clinical outcomes in 
depression [10]. Furthermore, cerebral blood flow dif-
fers between patients with well-generalized and those 
with inadequate seizures [11]. When the effect of ECT 
decreases, issues such as prolonged hospitalization, 
delayed remission, and worsening comorbidities may 
arise, along with an increased seizure threshold due to 
additional ECT sessions. Globally, techniques to lower 
seizure thresholds during ECT and prolong seizure dura-
tion have been extensively investigated [8]. Innovations 
include the use of concomitant drugs or premedications 
for ECT, anesthesia-related techniques, such as the use 
of intravenous anesthetics, and stimulation techniques 
associated with electrode placement and pulse width. In 
Japan, Thymatron® System IV (Somatics, Lake Bluff, IL) 
with a maximum stimulus charge of 504 mC had been the 
only device approved for ECT until December 2023 when 
a device with a maximum stimulus charge of 1008 mC 
was approved. In addition, bilateral (BL) electrode place-
ment, which is associated with a higher seizure thresh-
old than right unilateral (RUL) electrode placement [12], 
is used in 75% of cases [13]. Therefore, many clinicians 
administering ECT in Japan encounter DECs and explore 
approaches to deal with them [14].

Despite various approaches for DECs, the absence of 
treatment guidelines, limited large-scale clinical stud-
ies based on robust designs, and the lack of direct 

comparisons between approaches make treatment deci-
sions challenging. The opinions of frontline experts, 
based on clinical experience, offer practical insights into 
these issues, which have not been adequately addressed 
in previous studies. Thus, this study aimed to reach a 
consensus among Japanese ECT experts on the best 
approach that should be used in managing DECs in vari-
ous clinical scenarios.

Material and methods
Study design
A working group of 11 ECT experts (all qualified psy-
chiatrists with at least 10 years of experience in ECT and 
authors of published ECT-related articles in international 
journals) was established by the Electroconvulsive Ther-
apy Committee of the Japanese Society of General Hos-
pital Psychiatry (the only committee in Japan that grants 
permissions for ECT training institutions and organizes 
ECT seminars). The group identified six clinical ques-
tions regarding approaches used when seizure induction 
is difficult during ECT. The listed approaches were based 
on evidence from the literature and clinical practices in 
Japan.

The survey period was from March 1 to April 15, 2023, 
and involved psychiatrists who had participated in ECT 
training seminars sponsored by the Japanese Society of 
Psychiatry and Neurology, the Japanese Society of Gen-
eral Hospital Psychiatry, the Japanese Association for 
Emergency Psychiatry, and the Japan Psychiatric Hospi-
tals Association. The survey also included those affiliated 
with any of these facilities: facilities designated for ECT 
training by the Japanese Society of General Hospital Psy-
chiatry, facilities with members of the Electroconvulsive 
Therapy Committee of the Japanese Society of General 
Hospital Psychiatry, and facilities that administer ECT 
to at least 10 patients or perform ECT at least 100 times 
annually. Experts who met these criteria were invited to 
participate in an email-based questionnaire survey.

Participants were presented with premises specify-
ing the use of the most standard ECT device and treat-
ment techniques in Japan, as follows: “This questionnaire 
is designed based on the scenario that ECT is typically 
administered with bilateral electrode placement under 
propofol anesthesia at a pulse width of 0.5  ms and the 
half-age dosing strategy, using the Thymatron® device 
(maximum stimulus charge: 504 mC), a pulse-wave 
therapeutic device approved in Japan. Please, imagine a 
situation where all the approaches presented in the ques-
tions are applicable, and answer the following questions 
by selecting a number between 1 and 9.” The experts 
rated each selected approach on a 9-point Likert scale 
(1 = strongly not recommended to 9 = strongly recom-
mended). Additional Files 1 and 2 show the clinical 
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questions, six clinical conditions in which DECs were 
placed, and 14 approaches. The survey was completed in 
approximately 15  min, and participation was voluntary, 
without any incentives. Informed consent was obtained 
via the questionnaire from the experts regarding their 
participation in the research, provision of research-
related information, protection of personal information, 
management of information, and disclosure of informa-
tion regarding the research.

In addition, participants were asked to provide infor-
mation on their years of medical practice, clinical experi-
ence with ECT, and affiliated medical institutions.

This study was approved by the Institutional Review 
Board for Clinical Research of Kansai Medical University 
Medical Center (2,022,275).

Statistical analysis
For each approach, the mean value, standard deviation, 
95% confidence interval (CI), and number of respond-
ents were calculated according to rating categories (not 
recommended: 1–3 points, neutral: 4–6 points, recom-
mended: 7–9 points). Regarding each selected approach, 
similar to the method employed by Sakurai et  al. [15], 
Pearson’s chi-squared test was used to compare the num-
ber of respondents between the three rating categories. A 
p-value ≥ 0.05 indicated that "no consensus" was reached 
on the corresponding clinical question, and the selected 
approach was controversial.

Expert consensus was interpreted using the method 
reported by Allen et  al. [16]. Approaches with a 95% 
CI ≥ 6.5 were regarded as "first-line strategies," indicating 
that expert consensus was reached under certain condi-
tions. Approaches rated 9 points by at least 50% of the 
respondents were classified as "treatments of choice” 
(expressed as “Best” in the table), signifying particu-
larly strong recommendations as first-line strategies. 
Approaches with a 95% CI ≥ 3.5 were defined as "second-
line strategies," suitable for patients who do not respond 
to first-line strategies. Approaches with a 95% CI < 3.5 
were defined as "third-line strategies," which are gener-
ally inappropriate or used only when other approaches 
fail.

Results
Characteristics of the participants
Responses were obtained from 195 ECT experts from 
117 medical institutions in Japan. These included 51 uni-
versity hospitals (43.6%), 25 general hospitals (21.4%), 
and 41 psychiatric hospitals (35.0%). None of the par-
ticipating physicians were affiliated with regional clin-
ics or other facilities. Of the experts who responded to 
the questionnaire, 29 were excluded from the analysis 
because they did not meet the criteria for facilities or had 

not participated in training seminars. Among the 166 
valid respondents, the mean durations of medical prac-
tice and clinical experience with ECT were 17.8 ± 8.4 and 
13.3 ± 8.5 years, respectively.

Approaches that should be constantly performed to avoid 
situations where seizure induction is difficult (Fig. 1)
The following approaches were classified as treat-
ments of choice to prevent difficulties in seizure induc-
tion: dose reduction of benzodiazepine receptor agonist 
(BZRA: 8.23 ± 1.25; rated 9 points by 66.3%), dose reduc-
tion or discontinuation of antiepileptic drugs (AEDs) 
or other drugs that may make seizure induction diffi-
cult (8.16 ± 1.18; rated 9 points by 53.0%), and ensuring 
hyperventilation (7.95 ± 1.47; rated 9 points by 52.4%). 
The approaches classified as first-line strategies were 
discontinuation of BZRA (7.89 ± 1.45), stimulation tim-
ing adjustment (7.00 ± 2.00), and dose reduction of 
anesthetics (6.93 ± 1.94). Premedication with xanthine 
derivatives (3.80 ± 2.30) was classified as a third-line 
strategy. All other approaches were classified as second-
line strategies.

Approaches for DECs with mood disorders (Additional File 
3)
For DECs with mood disorders, the following approaches 
were classified as treatments of choice: BZRA dose 
reduction (8.35 ± 1.16; rated 9 points by 63.9%), ensuring 
hyperventilation (8.14 ± 1.38; rated 9 points by 62.0%), 
and AED dose reduction or discontinuation (8.12 ± 1.17; 
rated 9 points by 53.6%). The approaches classified 
as first-line strategies were BZRA discontinuation 
(7.98 ± 1.33), stimulation timing adjustment (7.23 ± 1.91), 
and anesthetic dose reduction (7.24 ± 1.84). No consen-
sus was reached on the use of flumazenil (4.86 ± 2.43). 
All other approaches were classified as second-line 
strategies.

Approaches for DECs with schizophrenia (Additional File 4)
For patients with schizophrenia receiving DEC, the fol-
lowing approaches were classified as treatments of 
choice: BZRA dose reduction (8.36 ± 1.19; rated 9 points 
by 65.1%), ensuring hyperventilation (8.15 ± 1.36; rated 
9 points by 62.0%), and AED dose reduction or discon-
tinuation (8.14 ± 1.19; rated 9 points by 54.2%). The 
approaches classified as first-line strategies were BZRA 
discontinuation (7.98 ± 1.40), anesthetic dose reduc-
tion (7.37 ± 1.70), and stimulation timing adjustment 
(7.23 ± 1.96). No consensus was reached on the use of 
flumazenil (4.89 ± 2.47) and psychotropic drugs (e.g., 
antipsychotic drugs [APDs] or antidepressant drugs 
[ADDs]) with seizure-inducing potential (4.85 ± 2.45). 
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All other approaches were classified as second-line 
strategies.

Approaches for DECs with catatonia (Additional File 5)
For these patients, the following approaches were clas-
sified as treatments of choice: dose reduction or discon-
tinuation of AEDs (8.15 ± 1.22; rated 9 points by 54.8%) 
and ensuring hyperventilation (8.12 ± 1.42; rated 9 points 
by 61.4%). The approaches classified as first-line strate-
gies were stimulation timing adjustment (7.30 ± 1.97), 
anesthetic dose reduction (7.28 ± 1.83), and BZRA dose 
reduction (6.92 ± 1.93). No consensus was reached on the 
use of flumazenil (5.40 ± 2.67). All other approaches were 
classified as second-line strategies.

Approaches for DECs at high risk of cognitive impairment 
(Additional File 6)
For DECs with a high risk of cognitive impairment, the 
following approaches were classified as treatments of 
choice: BZRA dose reduction (8.46 ± 1.01; rated 9 points 
by 67.5%), BZRA discontinuation (8.35 ± 1.12; rated 9 
points by 63.3%), AED dose reduction or discontinu-
ation (8.13 ± 1.20; rated 9 points by 52.4%), and ensur-
ing hyperventilation (8.09 ± 1.49; rated 9 points by 
62.0%). The approaches classified as first-line strategies 
were anesthetic dose reduction (7.33 ± 1.77), stimula-
tion timing adjustment (7.28 ± 1.90), and switching from 

BL electrode placement to RUL electrode placement 
(7.20 ± 2.26). No consensus was reached on the use of 
flumazenil (4.72 ± 2.55). All other approaches were classi-
fied as second-line strategies.

Approaches for DECs at high risk of cardiovascular events 
(Additional File 7)
For DECs with a high risk of cardiovascular events, 
the following approaches were classified as treatments 
of choice: BZRA dose reduction (8.34 ± 1.14; rated 9 
points by 61.4%), AED dose reduction or discontinua-
tion (8.19 ± 1.20; rated 9 points by 53.0%), and ensuring 
hyperventilation (7.91 ± 1.66; rated 9 points by 55.4%). 
The approaches classified as first-line strategies were 
BZRA discontinuation (8.01 ± 1.31), stimulation tim-
ing adjustment (7.25 ± 1.90), and anesthetic dose reduc-
tion (7.04 ± 1.98). The use of psychotropic drugs (e.g., 
APDs or ADDs) with potential seizure-inducing effects 
(3.70 ± 2.21) and premedication with xanthine deriva-
tives (3.32 ± 2.19) were classified as third-line strate-
gies. All other approaches were classified as second-line 
strategies.

Comparison between patient groups (Table 1)
The only treatments of choice in common across all 
patient conditions were reduction or discontinuation of 
AEDs and ensuring hyperventilation. BZRA reduction 

Fig. 1 Figure 1. Q1) Approaches that should be constantly performed to avoid situations that make seizure induction difficult
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was classified as the treatment of choice in all patient 
groups except patients with catatonia. Discontinuation 
of BZRA was classified as the treatment of choice only in 
patients at high risk of cognitive impairment, whereas it 
was classified as a second-line strategy in patients with 
catatonia. Anesthetic reduction and stimulation tim-
ing adjustments were classified as first-line strategies for 
all groups. Switching from BL to RUL was classified as 
a first-line strategy in patients at a high risk of cognitive 
impairment, whereas it was classified as a second-line 
strategy in other groups. Other approaches were largely 
classified as second-line strategies, although the use of 
psychotropic drugs that could induce seizures, pretreat-
ment with xanthine derivatives, and the use of fluma-
zenil were classified as third-line strategies or lacked 
consensus.

Discussion
To our knowledge, this is the first study to report expert 
ratings on practical approaches for DECs in clinical set-
tings. The key approaches consistently recommended to 
prevent difficult seizure induction were dose reduction or 
discontinuation of AEDs and ensuring hyperventilation, 
classified as treatments of choice. First-line strategies 
included dose reduction of anesthetics and stimulation 
timing adjustment, whereas second-line strategies were 
switching anesthetics from propofol to barbiturates, the 
combination use of remifentanil, switching anesthetics to 

ketamine (alone or in combination), and adjusting pulse 
width (Table 1). Other approaches were rated differently 
depending on patient conditions and underlying diseases.

Generally, when clinical guidelines are developed, rec-
ommendations for treatment and approaches are often 
evaluated and described based on evidence. Among the 
14 approaches investigated in this survey, meta-anal-
yses with the highest level of evidence have shown that 
approaches associated with improved outcomes, such as 
reduced seizure threshold and prolonged seizure dura-
tion, include the combined use of remifentanil [17], 
switching anesthetics to ketamine [18], BL electrode 
placement to RUL electrode placement [19, 20], and 
stimulation timing adjustment [21]. In addition, inter-
ventions that have been demonstrated by randomized 
controlled trials (RCTs) to be effective for improving 
outcomes associated with seizure induction include pre-
medication with xanthine derivatives (specifically caf-
feine) [22–24], anesthetic dose reduction [25, 26], and 
pulse width adjustment [27, 28]. In contrast, meta-anal-
yses and RCTs have not shown significant advantages for 
switching anesthetics from propofol to barbiturates [29, 
30] (evaluated by meta-analyses) or ensuring hyperven-
tilation [31–34] (evaluated by RCTs). Furthermore, theo-
retical approaches supported only by case reports include 
BZRA discontinuation [35, 36], BZRA dose reduction 
[3, 35–37], flumazenil use [38, 39], AED dose reduction 
or discontinuation [40, 41], psychotropic drug use (e.g., 

Table 1 Summary of the consensus on the use of the approaches in difficult-to-induce-seizures electroconvulsive therapy cases 
according to the conditions

BZRA benzodiazepine receptor agonists, AED antiepileptic drugs, BL bilateral, RUL right unilateral, APDs antipsychotic drugs, ADDs antidepressant drugs

Procedures to 
be performed 
constantly

Mood disorder Schizophrenia Catatonia High risk of 
cognitive 
dysfunction

High of 
cardiovascular 
events

Discontinuation of BZRA 1st 1st 1st 2nd Best 1st

Reduction of BZRA Best Best Best 1st Best Best

Use of flumazenil 2nd no consensus no consensus no consensus no consensus 2nd

Premedication with xanthine deriva-
tives

3rd 2nd 2nd 2nd 2nd 3rd

Reduction or discontinuation of AED Best Best Best Best Best Best

Use of APDs or ADDs with seizure-
inducing effects

2nd 2nd no consensus 2nd 2nd 3rd

Reduction of anesthetics 1st 1st 1st 1st 1st 1st

Stimulation timing adjustment 1st 1st 1st 1st 1st 1st

Switching from propofol to barbitu-
rates

2nd 2nd 2nd 2nd 2nd 2nd

Combination of remifentanil 2nd 2nd 2nd 2nd 2nd 2nd

Use of ketamine 2nd 2nd 2nd 2nd 2nd 2nd

Ensure hyperventilation Best Best Best Best Best Best

Change pulse width 2nd 2nd 2nd 2nd 2nd 2nd

Switching from BL to RUL 2nd 2nd 2nd 2nd 1st 2nd
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APDs or ADDs) with potential seizure-inducing effects 
[42, 43], premedication with xanthine derivatives other 
than caffeine [44], and adjusting pulse width [45].

The expert opinions on DECs in this study may not 
fully align with the evidence described above. Their opin-
ions may be affected by the presence of a clear theoreti-
cal background despite limited evidence (dose reduction 
or discontinuation of drugs with anticonvulsant effects, 
such as BZRA and AEDs), concerns about adverse events 
(anxiety about the use of ketamine, which is not indicated 
for the treatment of psychiatric disorders in Japan), and 
simplicity in approaches (e.g., hyperventilation and anes-
thetic dose reduction).

Some differences were observed in the ratings of 
approaches that should be constantly performed and 
those to be performed for each disease or condition. The 
results of rating the approaches for patients with mood 
disorders were similar to those for patients with schizo-
phrenia. However, BZRA dose reduction and discon-
tinuation were ranked slightly lower for patients with 
catatonia than for patients with mood disorders or schiz-
ophrenia. This suggests that ECT experts consider BZRA 
a common treatment for catatonia, similar to ECT [46, 
47].

Conversely, for patients at high risk of cognitive impair-
ment, discontinuation of BZRA and switching from BL 
electrode placement to RUL electrode placement ranked 
higher, indicating that BZRA may impair cognitive func-
tion [48] and that ECT with RUL electrode placement 
may have a relatively less damaging effect on cognitive 
function than ECT with BL electrode placement [49].

For patients at high risk of cardiovascular events, pre-
medication with xanthine derivatives and the use of psy-
chotropic drugs with potential seizure-inducing effects 
were ranked lower, possibly because xanthine deriva-
tives cause adverse events like palpitations and tachy-
cardia [50, 51], and some APDs known to reduce the 
seizure threshold are associated with cardiovascular risks 
[52–54].

Overall, this study highlights unique aspects of ECR 
clinical practice in Japan, influenced by both clinical evi-
dence and the practical realities of expert opinion.

First, for the approaches associated with anesthesia, 
hyperventilation was ranked very high overall because 
of its simplicity and safety for anesthesiologists, whereas 
switching anesthetics was ranked low. However, clini-
cians should be aware that hyperventilation increases the 
risk of coronary and cerebral vasoconstriction [55–57]. 
In addition, the lack of numerical indicators to guide the 
degree of hyperventilation is another issue in clinical 
practice. Meta-analyses have evaluated switching anes-
thetics from propofol to barbiturates, the combined use 
of remifentanil, and switching anesthetics to ketamine. 

The results showed that these approaches are all consid-
ered second-line strategies. This may reflect the fact that 
in Japan, psychiatrists have limited input on the selection 
of anesthetics, as anesthetic selection is often left to anes-
thesiologists at many facilities that provide ECT in Japan. 
Further investigations are required to evaluate these 
approaches.

Second, concerns regarding electrode placement and 
parameters include the infrequent use of RUL electrode 
placement and frequent adjustments to pulse width. 
The use of RUL electrode placement is not ranked high 
except when it is used for patients at high risk of cogni-
tive impairment. This may be attributed to the fact that 
it is less commonly used in Japan than in Europe and the 
United States [13]. We hope that the various electrode 
placements will be adopted in Japan in the future. How-
ever, adjusting the pulse width is considered a second-
line strategy across all conditions despite the limited 
evidence. In particular, many reports have been published 
on the efficacy of lengthening the pulse width in DECs 
in Japan [13, 45, 58, 59]. This may be influenced by the 
default pulse width of 0.5 ms on the Thymatron® System 
IV (Somatics), which is the only available device in Japan, 
shorter than the standard 1.0 ms in other countries.

Finally, there are concerns regarding the treatment 
approaches for patients with catatonia. The use of fluma-
zenil is not considered a first-line or subsequent strategy 
under any condition. As the level of evidence for the use 
of flumazenil was low, expert consensus on the position 
of its use in this study was generally reasonable. However, 
no consensus was reached on its use, specifically in DECs 
with catatonia. In treating catatonia, BZRA use is com-
mon [46, 47]. Since the abrupt discontinuation of BZRA 
before ECT causes withdrawal symptoms [60], BZRA 
is often used concomitantly at certain doses during the 
administration of ECT. Although the use of flumazenil 
might be considered in such cases, this was not reflected 
in the expert consensus reached in our study. Fur-
ther investigation is needed to evaluate approaches for 
patients with catatonia treated with BZRA.

This study has several limitations. First, guidelines 
were developed based on expert consensus on ECT, 
which generally offers a low level of evidence. Many of 
the clinical questions included in this study have not yet 
been scientifically addressed, highlighting the need for 
further investigation. Second, all the experts who par-
ticipated in this study were Japanese physicians who had 
undergone similar training, which may limit the gener-
alizability of the results. Third, the committee arbitrarily 
selected these approaches. Fourth, this survey was con-
ducted at facilities in Japan, and it primarily reflects the 
unique circumstances of the ECT environment in Japan. 
For example, in Japan, the half-age dosing strategy is still 
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more common than the titration method. Additionally, 
stimulation doses are limited to a maximum of 504 mC. 
The survey responses were obtained under these circum-
stances, so they may not be generalizable to other coun-
tries or regions. Fifth, the scenario in this questionnaire 
did not specify whether the case involved acute ECT or 
maintenance/continuation ECT. It is assumed that most 
respondents answered based on acute ECT, as many 
DECs are likely to occur when the threshold rises due to 
frequent ECT sessions. However, it cannot be ruled out 
that some respondents answered assuming a case tran-
sitioning from acute ECT to maintenance/continuation 
ECT. Sixth, a decrease in ECT session frequency was not 
included as an approach in this questionnaire. Reduc-
ing session frequency has been reported to be effective 
in lowering seizure thresholds [61]. However, it was not 
adopted as an approach because it is not well known in 
Japan. Further investigation on this point is necessary 
in the future. Finally, the categorization of responses 
(i.e., 1–3 points [disagree], 4–6 points [neutral], and 7–9 
points [agree]) and the analytical methods were some-
what subjective.

Conclusions
This study revealed that ECT experts in Japan select 
approaches for DECs based on patient diseases, clini-
cal characteristics, theoretical background, evidence, 
presence of risks, simplicity of the technique, and cir-
cumstances surrounding the ECT. Despite the limited 
evidence, the recommendations provided by this study 
may be useful in clinical decision-making in regions 
where only ECT devices with a maximum stimulus 
charge of 504 mC are approved. In addition, in areas 
where devices with a maximum stimulus charge of over 
504 mC have been approved, these recommendations 
may contribute to the reduction or avoidance of adverse 
events associated with the use of high charges. How-
ever, the determination of the DECs should be made 
carefully, considering not only the reduction in seizure 
duration but also whether a seizure is occurring and the 
overall quality of the seizure. These recommendations 
should be further evaluated through RCTs using differ-
ent approaches (e.g., on flumazenil use in catatonia). In 
addition, a cross-national study is needed to validate the 
consensus among Japanese experts globally. Therefore, 
further research in this area is required.
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