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Abstract
Objective: Continuation and maintenance ECT (c- /m- ECT) are effective in the pre-
vention of relapse and recurrence of both affective and psychotic disorders. However, 
data are scarce concerning the trajectories of severe mental disorders after the end of 
c- /m- ECT. This prospective study investigates the clinical outcome of patients with 
versus without modifications of their c- /m- ECT schedules.
Methods: In the context of the COVID- 19 pandemic, ECT capacities were restricted at 
many clinics in early 2020. All patients receiving c- /m- ECT in March and April 2020 
at our department (n = 53, unipolar depression, bipolar disorder, schizophrenia) were 
followed up for six months to investigate the impact of treatment modifications im-
posed by the pandemic. Based on individual decisions, c- /m- ECT was either (a) contin-
ued without modification, (b) continued with reduced frequency, or (c) discontinued.
Results: Both reduced frequency and discontinuation of c- /m- ECT were associ-
ated with significant clinical deterioration as measured by CGI- I (Clinical Global 
Impression Scale -  Global Improvement) during the six- month follow- up when com-
pared to the subgroup of patients without any treatment modification (p  =  0.005, 
p = 0.011). Furthermore, patients with discontinued or reduced c- /m- ECT showed 
significantly higher rates of rehospitalizations (p = 0.028) and new acute courses of 
ECT (p = 0.018).
Conclusion: Despite the limitations of a heterogeneous and relatively small sample, 
our study strongly corroborates the effectiveness of c- /m- ECT in a real- world popula-
tion. Especially, patients with shorter time since index ECT seem to be at high risk 
for severe clinical deterioration in the case of treatment discontinuation or reduction.
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1 |  INTRODUCTION

The efficacy of electroconvulsive therapy (ECT) as an acute 
treatment for depressive, psychotic, and manic episodes has 

been empirically validated in numerous studies.1- 3 Despite 
its effectiveness as an acute treatment, a meta- analysis has 
shown high relapse rates of approximately 50% in a one- year 
follow- up in patients with depressive disorders. Here, the 
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highest risk of relapse occurred during the first six months 
after index treatment.4 Therefore, different therapeutic strate-
gies have been established to reduce the risk of an early re-
lapse. Specifically, continuation and maintenance ECT are 
provided after the index treatment to prevent relapse and 
recurrence.

A growing body of literature supports the effectiveness 
of c- /m- ECT in combination with pharmacotherapy in the 
prevention of relapse and recurrence of both affective5,6 and 
psychotic7,8 disorders. An overview of clinical practice rec-
ommendations for c- /m- ECT including concomitant medica-
tion, electrode placement, and stimulus dose was published 
2018 by Gill and Kellner based on a workshop outcome.9

Different strategies of c- /m- ECT have been described and 
their effectiveness proven with study periods ranging from six 
to 12 months. For example, the PRIDE study showed a high 
effectiveness of a flexible treatment algorithm of continua-
tion ECT (following four fixed treatments in the first month) 
based on the individual's psychopathology.10 In the study by 
Nordenskjöld et al., patients were randomized to receive either 
pharmacotherapy and a fixed c- /m- ECT algorithm (weekly 
ECT for six weeks, followed by biweekly ECT for 46 more 
weeks) or pharmacotherapy only. 32% of the patients treated 
with c- /m- ECT and pharmacotherapy relapsed compared to 
61% of the patients treated with pharmacotherapy only.11 
Scientific evidence regarding the effectiveness of c- /m- ECT 
for more than one year after the index ECT series rarely exists.

Furthermore, there is hardly any evidence regarding the 
consequences of discontinuation and reduced frequency of c- /
m- ECT. To our knowledge, only two recent studies12,13 provide 
data on this topic. Martinez- Amoros et al. retrospectively ana-
lyzed 73 patients with depression, bipolar disorder, and schizo-
phrenia for at least one year after discontinuation of c- /m- ECT. 
After stopping c- /m- ECT, 49.3% of the patients relapsed. Here, 
a shorter interval between the sessions before discontinuation 
of c- /m- ECT as well as more previous episodes of illness were 
associated with a higher risk of relapse.13 In their retrospective 
analysis with varying individual follow- up intervals, Cabelguen 
et al. found that nine out of 18 patients with unipolar, bipolar, 
or schizoaffective disorder relapsed after discontinuation of c- -
/m- ECT, with 44% of the relapses occurring during the first six 
months after treatment cessation.12

1.1 | Aims of the study

The COVID- 19 pandemic with the consequence of reduced 
treatment capacities now provides an opportunity to inves-
tigate the impact of a reduced frequency or even complete 
discontinuation of c- /m- ECT on the disease trajectories in a 
naturalistic, real- world sample of 53 patients. To our knowl-
edge, our study is the first to prospectively examine disease 
progression after discontinuation of c- /m- ECT.

2 |  MATERIAL AND METHODS

2.1 | Study design

2.1.1 | Modification of c- /m- ECT 
because of the COVID- 19 pandemic

COVID- 19 (SARS- CoV- 2) had a great impact on the health-
care system. In March 2020, all elective procedures at the 
University Medical Center Göttingen including the Department 
of Psychiatry and Psychotherapy were stopped. Although ECT 
and also c- /m- ECT by no means are elective treatments,14 the 
ECT program also had to be markedly reduced mostly be-
cause of limited anesthesia capacities. Consequently, there 
was an abrupt reduction of the frequency or even a complete 
discontinuation of most c- /m- ECT treatments. In absence of 
any evidence- based methods,15 we triaged our patients on an 
individual basis taking into account their current severity of 
illness and the estimated likelihood of relapse. The attend-
ing psychiatrist together with the patient or caregiver decided 
whether c- /m- ECT was (1) continued without modification, 
(2) continued with reduced frequency or (3) stopped.

2.1.2 | Follow- up for 6 months

All c- /m- ECT patients were followed up for at least 
six months until October 2020 to evaluate the conse-
quences of treatment modification. Patients and/or car-
egivers were interviewed on- site or— because of the 

Significant Outcomes
• In a mixed sample of patients receiving mainte-

nance ECT (mECT), both discontinuation and re-
duced frequency of the treatment were associated 
with significant clinical deterioration.

• Especially patients with shorter time since index 
ECT seem to be at high risk for relapse.

• Our data support the effectiveness of mECT in a 
real- world clinical sample.

Limitations
• The naturalistic, observational design of our 

study and the heterogeneous sample limit causal 
conclusions and the deeper analysis of potential 
confounders.

• Patients with more severe symptoms or more re-
lapses in the past were more likely to continue 
with mECT according to our clinical decision, 
which may have influenced the outcome.
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pandemic— mostly by telephone regarding their well- 
being. Clinical outcome was measured using the Clinical 
Global Impression Scale -  Global Improvement (CGI- I) 
as primary outcome.16 The CGI- I allows the rater to as-
sess the change of the patient's condition compared to 
the time before an intervention on a seven- point rating 

scale from 1 = “very much improved” to 7 = “very much 
worse.” In addition, most patients were treated in our 
outpatient department so that medical files could be ana-
lyzed. Besides CGI- I, rehospitalizations and new acute 
ECT treatments were documented and rated as surrogates 
for clinical deterioration.

T A B L E  1  Patient characteristics

Variable Whole sample (N = 53)
c- /m- ECT without 
modification (n = 7)

c- /m- ECT frequency 
reduced (n = 12)

c- /m- ECT 
discontinuation (n = 34)

Age M = 59.58 ± 13.07 M = 50.71 ± 17.14 M = 61.83 ± 11.08 M = 60.62 ± 12.46

Gender (male; female) 22 (41.5%); 31 (58.5%) 0 (0.0%); 7 (100.0%) 5 (41.7%); 7 (58.3%) 17 (50.0%); 17 (50.0%)

ECT: Electrode placement

Right unilateral n = 16 (30.2%) n = 1 (14.3%) n = 5 (41.7%) n = 10 (29.4%)

Left anterior, right 
temporal

n = 19 (35.8%) n = 4 (57.1%) n = 5 (41.7%) n = 10 (29.4%)

Bitemporal n = 18 (34.0%) n = 2 (28.6%) n = 2 (16.7%) n = 14 (41.2%)

c- /m- ECT characteristics

Interval before 
modification (weeks)

Mdn = 3 (IQR = 3) Mdn = 1 (IQR = 5) Mdn = 1.5 (IQR = 1) Mdn = 4 (IQR = 4)

Interval unchanged since 
(weeks)

Mdn = 8 (IQR = 3) Mdn = 18 (IQR = 25) Mdn = 2 (IQR = 7) Mdn = 9 (IQR = 10)

Time since index ECT 
(months)

Mdn = 4 (IQR = 11) Mdn = 7 (IQR = 8) Mdn = 0.5 (IQR = 2) Mdn = 8.5 (IQR = 11)

Diagnoses (ICD−10)

Unipolar depression (F32/
F33)

n = 26 (49.1%) n = 4 (57.1%) n = 6 (50.0%) n = 16 (47.1%)

Bipolar disorder (F31) n = 9 (17.0%) n = 1 (14.3%) n = 2 (16.7%) n = 6 (17.6%)

Schizophrenia (F20) n = 8 (15.1%) n = 1 (14.3%) n = 1 (8.3%) n = 6 (17.6%)

Othera n = 10 (18.9%) n = 1 (14.3%) n = 3 (25.0%) n = 6 (17.6%)

Antidepressant

SSRI n = 8 (15.1%) n = 1 (14.3%) n = 2 (16.7%) n = 5 (14.7%)

SNRI n = 15 (28.3%) n = 3 (42.9%) n = 3 (25.0%) n = 9 (26.5%)

Tricyclic n = 3 (5.7%) n = 1 (14.3%) n = 0 (0.0%) n = 2 (5.9%)

MAO- I n = 2 (3.8%) n = 0 (0.0%) n = 0 (0.0%) n = 2 (5.9%)

Mirtazapine n = 1 (1.9%) n = 0 (0.0%) n = 1 (8.3%) n = 0 (0.0%)

Other n = 2 (3.8%) n = 1 (14.3%) n = 1 (8.3%) n = 0 (0.0%)

Combination n = 6 (11.3%) n = 1 14.3 (%) n = 2 (16.7%) n = 3 (8.8%)

None n = 16 (30.2%) n = 0 (0.0%) n = 3 (25.0%) n = 13 (38.2%)

Antipsychotic

Atypical n = 27 (50.9%) n = 4 (57.1%) n = 6 (50.0%) n = 17 (50.0%)

Low- potency n = 1 (1.9%) n = 0 (0.0%) n = 0 (0.0%) n = 1 (2.9%)

Combination n = 12 (22.6%) n = 1 (14.3%) n = 4 (33.3%) n = 7 (20.6%)

None n = 13 (24.5%) n = 2 (28.6%) n = 2 (16.7%) n = 9 (26.5%)

Mood stabilizer

Lithium n = 15 (%) n = 3 (42.9%) n = 2 (16.7%) n = 10 (29.4%)

Other n = 6 (%) n = 0 (0.0%) n = 2 (16.7%) n = 4 (11.8%)

None n = 32 (%) n = 4 (57.1%) n = 8 (66.7%) n = 20 (58.8%)

Note: Captions: M = mean ±standard deviation; Mdn = median; IQR = interquartile range.
aOther included F25.x (n = 5), F06.x (n = 4), F44.4 (n = 1).
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2.2 | Sample

In March/April 2020, 53 patients received c- /m- ECT at 
University Medical Center Göttingen, Department of 
Psychiatry and Psychotherapy. The patients were aged be-
tween 16 and 82 (M = 59,58, SD =13,07). Of the total sample, 
58.8% (n = 31) were female. Most patients were diagnosed 
with unipolar depressive disorder (n = 26; ICD- 10: F32.1 to 
F32.3 and F33.1 to F33.3), bipolar disorder (n = 9; ICD- 10: 
F31.3 to F31.5), and schizophrenia (n = 8, ICD- 10: F20.x; 
see Table 1 for details). The intervals of c- /m- ECT treatments 
largely varied between the individual patients with a range 
between one and twelve weeks. Please see Table 1 for de-
tailed patient characteristics.

2.3 | Statistical analysis

IBM SPSS Statistics 26 (IBM Corp. Armonk, NY) was used 
for data analysis. For numeric variables, means (M) and 
standard deviations (SD) were computed. As some variables 
with regard to the initial c- /m- ECT characteristics (interval 
before modification, interval unchanged since, time since 
index ECT) were heterogeneously distributed in our sample, 
medians (Mdn) with interquartile ranges (IQR) were com-
puted for descriptive statistics (see Table 1).

We used an UNIANOVA to analyze differences for our 
primary outcome (CGI- I) between the three subgroups based 
upon the modification of c- /m- ECT: (1) continuation without 
modification, (2) continuation with reduced frequency, (3) 
discontinuation. For multiple comparisons within the model, 
p- values were corrected using the Bonferroni method (ini-
tial significance: p < 0.05, two- tailed). In addition, we did an 
analysis for the secondary outcomes: Both binary variables 

measuring illness aggravation (yes vs. no: (1) rehospitaliza-
tion; (2) new acute ECT series) were analyzed for differences 
between the three subgroups (2×3 matrices). For this pur-
pose, the Freeman- Halton extension of Fisher's exact test was 
used,17 as sample sizes fell below n = 5 in multiple cells (see 
results section). An additional exploratory analysis was con-
ducted to identify predictors for relapse/recurrence— please 
see results section and Table 2 for further details.

2.4 | Ethical approval

This study has been approved by the local ethics committee 
and has therefore been performed in accordance with the eth-
ical standards laid down in the 1964 Declaration of Helsinki 
and its later amendments.

3 |  RESULTS

3.1 | Modification of c- /m- ECT due to the 
COVID- 19 pandemic

Based on the shared decision- making between the attending 
psychiatrist and the patient or caregiver, c- /m- ECT was (1) 
continued without modification in n = 7 (13.2%) patients, (2) 
reduced in n = 12 (22.6%) patients with the interval between 
the sessions averagely doubled from initial M = 1.75 weeks 
to M  =  3.50  weeks, and (3) discontinued for the majority 
of n = 34 (64.2%) patients. For details regarding the distri-
bution of diagnoses and treatment characteristics within the 
subgroups, please see Table 1.

Reasons for the unmodified continuation of c- /m- ECT 
in n  =  7 patient were the persistence of marked residual 

T A B L E  2  Exploratory analysis: Predictors for relapse/recurrence in patients with modification of c- /m- ECT

Variable

Clinical deterioration measured by:

CGI- I score (≤4 vs. ≥5)

p

Rehospitalization or new ECT (no vs. yes)

p≤ 4 (n = 19) ≥ 5 (n = 27) no (n = 22) yes (n = 24)

Age M = 61.11 ± 12.64 M = 60.81 ± 11.79 0.937 M = 61.64 ± 11.94 M = 60.29 ± 12.29 0.709

Gender (male; female) 8 (42.1%); 11 
(57.9%)

14 (51.9%); 13 
(48.1%)

0.515 11 (50.0%); 11 
(50.0%)

11 (45.8%); 13 
(54.2%)

0.777

c- /m- ECT characteristics

Interval before 
modification 
(weeks)

Mdn =4 (IQR =5) Mdn =2 (IQR =3) 0.002** Mdn =4 (IQR =4) Mdn =2 (IQR =3) 0.003**

Interval unchanged 
since (weeks)

Mdn =10 (IQR =9) Mdn =6 (IQR =8) 0.263 Mdn =10.5 (IQR 
=12)

Mdn =6 (IQR =6) 0.158

Time since index 
ECT (months)

Mdn =9 (IQR =13) Mdn =2 (IQR =10) 0.018* Mdn =10 (IQR 
=13)

Mdn =2 (IQR =8) 0.010**

Note: *p < 0.01, **p < 0.01. Captions: M = mean ±standard deviation; Mdn =median; IQR =interquartile range; uncorrected p- values for age (t- tests), gender (2×2 
χ2- tests) and c- /m- ECT characteristics (Mann- Whitney- U- tests).
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symptoms (6 out of 7), lack of treatment alternatives (4 out 
of 7) and patients’ explicit wish (4 out of 7). Criteria lead-
ing to either modification or discontinuation of c- /m- ECT 
were a rather stable psychopathology in terms of response/
remission (39 out of 46), and patients at risk of a more seri-
ous COVID- 19 infection in the healthcare setting because of 
higher age or severe medical condition (15 out of 46). Only a 
minority of patients explicitly asked for a modification them-
selves (7 out of 46), mostly in the context of self- reported 
cognitive deficits (7 out of 46) and restrictions by their as-
sisted living facility during the pandemic (eg, need for isola-
tion after hospital stay; 3 out of 46).

3.1.1 | Effects of c- /m- ECT- modification

Throughout the six months follow- up, we assessed the dis-
ease trajectories in the following three subgroups: (1) contin-
uation without modification, (2) continuation with reduced 
frequency, and (3) discontinuation.

3.1.2 | Primary outcome: CGI- I

The UNIANOVA revealed significant differences in the 
CGI- I between the three subgroups (F(2, 50)  =  5.98, 
p = 0.005; see Figure 1): Patients without any modification 
showed the lowest CGI- I score (M = 3.57, SD = 0.98) mean-
ing “no change” or even “minimal improvement.” The groups 
with reduced frequency of c- /m- ECT (M = 5,50, SD = 1,00) 
and discontinued c- /m- ECT (M = 5.12, SD= 1.32) showed 
higher CGI- I scores, meaning “minimally worse” or even 
“much worse.” Bonferroni corrected pairwise comparisons 
revealed significant differences between the subgroup with-
out modification of c- /m- ECT and both groups with reduced 
frequency (p = 0.005) as well as discontinuation (p = 0.011). 
There was no significant difference between the groups with 
reduced frequency and discontinuation (p = 1.00).

3.1.3 | Secondary outcomes: Indicators of 
clinical deterioration

Overall, n = 25 (47.2%) patients showed a clinical deterio-
ration in terms of rehospitalization during the six months 
follow- up. In the different subgroups, rehospitalization rates 
were n = 1 out of 7 (14.3%) for the group without modifi-
cation of c- /m- ECT, compared to n = 9 out of 12 (75.0%) 
for the group with reduced c- /m- ECT frequency, and n = 15 
out of 34 (44.1%) for the group with c- /m- ECT discontinua-
tion. These observed frequencies differed significantly from 
the expected frequencies (p = 0.028). Furthermore, n = 15 
(28.3%) patients of the total sample received a new acute 

course of ECT. This indication of deterioration was again 
least frequent for the subgroup without modification of c- -
/m- ECT (n  =  0, 0.0%) compared to patients with reduced 
frequency (n  =  7, 58.3%) or discontinuation of c- /m- ECT 
(n = 8, 23.5%). Again, these observed frequencies differed 
significantly from the expected frequencies (p = 0.018).

3.1.4 | Exploratory analysis: Predictors for 
relapse/recurrence

To identify factors that possibly mediated the risk of relapse/
recurrence after reduction or discontinuation of c- /m- ECT, 
we conducted an exploratory analysis for the group of pa-
tients that were subject to any modification of c- /m- ECT 
(n  =  46; ie, reduced frequency or discontinuation). This 
group was then divided with respect to the occurrence of a 
clinical deterioration as measured by two different discrimi-
nator variables, for separate analysis: (1) CGI- I scores (≥ 5 
vs. ≤4), (b) rehospitalization and/or new acute course of ECT 
(yes vs. no). These groups were then compared with respect 
to differences in baseline characteristics (gender, age, c- /m- 
ECT interval, period of unchanged c- /m- ECT interval, time 
since index ECT; please see Table 2 for details).

While there were no significant differences between 
patients with clinical deterioration and their respective 

F I G U R E  1  Differences in the CGI- I between the three subgroups. 
Mean values with 95%- CIs and Bonferroni corrected pairwise 
comparisons of the patients’ CGI- I score (range from 1 = “very much 
improved” to 7 = “very much worse”) for the c- /m- ECT subgroups: 
(1) continuation without modification (n = 7), (2) reduced frequency 
(n = 12), (3) discontinuation (n = 34), *p < 0.05, **p < 0.01
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comparison groups regarding age and gender (p from 0.515 
to 0.937), two out of three baseline characteristics of c- /m- 
ECT differed significantly between the subgroups for both 
discriminator variables. Patients with clinical deterioration 
had shorter c- /m- ECT intervals at baseline (p from 0.002 to 
0.003) and a significantly shorter time since index ECT (p 
from 0.010 to 0.018; see Table 2 for details) when compared 
to the group without clinical deterioration.

4 |  DISCUSSION

In our prospective, naturalistic study, patients with reduced 
frequency or complete discontinuation of c- /m- ECT showed 
a significant clinical deterioration as measured with CGI- I 
during the six months follow- up in comparison to patients 
with unchanged c- /m- ECT schedules. In addition, patients 
with reduced and discontinued treatment showed signifi-
cantly higher rates of both rehospitalization and new acute 
ECT series within the first six months after cessation of c- /m- 
ECT. In total, 27 out of 46 patients (58.7%) who were affected 
by any change in their c- /m- ECT experienced some kind of 
clinical deterioration (ie, CGI- I ≥ 5 and/or rehospitalization 
and/or new acute ECT). In contrast, only one out of seven 
patients without treatment modification met one of these cri-
teria. This difference is even more interesting, as the patients 
without modification of c- /m- ECT had the highest risk for 
relapse according to our clinical judgement at baseline.

To the best of our knowledge, this is the first prospective 
study investigating the course of severe psychiatric disorders 
after modification or discontinuation of c- /m- ECT and the 
first study on this topic with an, albeit small, control group. 
All patients who were treated with c- /m- ECT in March/April 
2020 at our department were included and followed up for 
the same six- month period. Thus, the results of our real- 
world sample should allow for inferences for routine clinical 
practice.

Our findings are largely in line with the results of pre-
vious retrospective studies regarding the course of severe 
psychiatric disorders after discontinuation of c- /m- ECT. 
Martinez- Amorós et al.13 investigated the disease trajectories 
of 73 patients with unipolar depression, bipolar disorder, and 
schizophrenia who were followed up for at least one year. 
Relapse/recurrence was defined as required hospitalization 
or new ECT series. 49.3% of the patients relapsed with a 
mean time to relapse of 13.39  months after treatment dis-
continuation. The retrospective analysis by Cabelguen et al.12 
comprised 18 patients with unipolar depression, bipolar dis-
order, and schizoaffective disorder with individual follow- up 
periods ranging from seven to 62 months. Nine of these pa-
tients (= 50%) relapsed and four relapses occurred within 
the first six months after treatment discontinuation. Huuhka 
et al.18 also retrospectively examined a mixed sample of 45 

patients (diagnosed with unipolar depression, bipolar disor-
der, schizophrenia, and schizoaffective disorder) one year 
after discontinuation of c- /m- ECT and found a relapse rate 
of 44%. In the majority of patients, the relapse (defined as 
hospitalization or new ECT series) occurred during the first 
three months after the end of the treatment. In contrast to 
these findings, an earlier study investigated 19 patients with 
major depressive disorder with a median c- /m- ECT period of 
26 months and concluded that the reduction of hospitaliza-
tions achieved during the period of c- /m- ECT was maintained 
after discontinuation of c- /m- ECT.19 However, conclusions 
from this study are limited because of methodological issues 
with regard to data collection and marked heterogeneity of 
the follow- up interval.

In our study, we identified possible risk factors for a re-
lapse after modification or discontinuation of c- /m- ECT. 
The patients with clinical deterioration were characterized 
by a significantly shorter time since index ECT at baseline. 
Consistent with this, previous studies have shown that a lack 
of continuation treatment following an acute series of ECT 
as well as a short time of continuation treatment is associated 
with a higher risk of relapse.4,5

Furthermore, patients with clinical deterioration had sig-
nificantly shorter intervals between the c- /m- ECT sessions at 
baseline. Similar results were found in the sample examined 
by Martínez- Amorós et al.,13 where patients with intervals 
of less than four weeks had an increased risk of relapse. This 
might suggest that patients with longer intervals between the 
c- /m- ECT sessions might better tolerate a discontinuation 
of ECT. However, this finding may be biased for different 
reasons. First, patients with short c- /m- ECT intervals most 
likely also have a shorter time since index ECT, which seems 
to be a risk factor per se (see above). Second, patients with 
longer c- /m- ECT intervals probably have a more stable psy-
chopathology than those with shorter intervals and thus bet-
ter tolerate a short- term treatment pause. Nevertheless, they 
may experience a relapse after longer periods without ECT. 
Regarding the results of the earlier studies that still found a 
substantial number of relapses after more than six months 
of treatment discontinuation,12,13 a longer follow- up in our 
study could have led to even more cases with deterioration.

4.1 | Limitations

There are some limitations regarding this study. First, our 
participants represent a quite typical real- world sample of 
patients receiving c- /m- ECT. Because of this naturalistic 
design, our sample is heterogeneous regarding the included 
diagnoses and patients’ concomitant medication. The even 
smaller sample size of the subgroups did not allow for a more 
detailed analysis of possibly differential effects of diagnostic 
subgroups or specific pharmacological treatments20 on the 
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disease trajectories. Second, because of the abrupt reduc-
tion of treatment capacities in the context of the COVID- 19 
pandemic, only a minority of patients were able to proceed 
with their regular ECT schedules. The validity of our results 
is thus restricted as only a small number of patients without 
modification of c- /m- ECT could be studied. Third, modifica-
tion of c- /m- ECT was not randomized for obvious reasons. 
According to our clinical judgement at baseline, patients 
without modification of c- /m- ECT had the highest risk for 
relapse, and it cannot be ruled out that the criteria we used to 
make the decision regarding the continuation, modification, 
or discontinuation of c- /m- ECT themselves had an impact 
on the study outcome. Overall, no causal conclusions should 
be drawn from the results presented here. Nevertheless, they 
strongly corroborate the effectiveness of c- /m- ECT in a natu-
ralistic, real- world sample. Lastly, our study has no prospec-
tive design in the strictest sense. As the changes imposed 
by the COVID- 19 pandemic had to be implemented very 
quickly, we were not able to perform a more in- depth clini-
cal characterization of our patients (e.g. by using diagnosis- 
specific rating scales) at study entry. There were no fixed 
visits in scheduled intervals. Nevertheless, all patients were 
continuously followed up throughout the six months period 
either as patients in our outpatient department or, alterna-
tively, via on- site or telephone interviews. This approach 
allowed for an uninterrupted follow- up of all patients in a 
quasi- prospective manner.

Despite the limitations of a heterogeneous sample and rel-
atively small subsamples, our study strongly corroborates the 
effectiveness of c- /m- ECT in a real- world population. Both 
treatment discontinuation and reduced frequency of c- /m- 
ECT may negatively affect the course of severe affective and 
psychotic disorders. Especially, patients with shorter time 
since index ECT and those with short intervals between the 
c- /m- ECT sessions seem to be at high risk for severe clinical 
deterioration during the first six months after treatment mod-
ification. In the absence of data from randomized controlled 
trials, the findings of our study may support clinical decision- 
making in situations of limited ECT capacities.
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