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Frequency and Duration of Course of ECT Sessions:
An Appraisal of Recent Evidence
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ABSTRACT

Aims and Method: This paper aims to review the recent literature regarding factors influencing the frequency and number
of sessions during a course of electroconvulsive therapy (ECT) for different psychiatric disorders. We systematically
reviewed English-language papers of clinical trials of ECT published since the year 2000 in terms of frequency and number
of sessions of ECT. Results: None of the 30 studies meeting our inclusion criteria were specifically designed to study
frequency or number of sessions of ECT. A preliminary inference may be drawn regarding the number of sessions from
the information available in these papers. For depression, patients receiving brief-pulse ECT needed fewer sessions than
those receiving ultra-brief ECT when these were delivered at 8-times the threshold with unilateral electrode placement or
at 2.5-times the threshold with bilateral placement. For schizophrenia, those receiving bifrontal ECT and ECT at 4-times
the threshold-level stimulus needed fewer sessions than those receiving bitemporal ECT and 2-times the threshold-level
stimulus, respectively. There were no clinical trials of the frequency of ECT sessions. Clinical Implications: As there is a
dearth of studies specifically examining frequency and number of ECT sessions, broad recommendations from professional
bodies should continue to guide practice.
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Electroconvulsive therapy (ECT) continues to be an
important treatment modality in psychiatry even after
about eight decades of its first use. For well-defined
indications, ECT is highly effective. An important
concern regarding ECT is the cognitive adverse effects
associated with it. A substantial body of research has
concentrated on reducing the cognitive adverse effects
while not compromising on its therapeutic usefulness.
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Researchers have explored variations in electrical aspects
of the stimulus, electrode placement (EP), co-prescribed
medications, anesthetic agents, etc., to achieve this.
Frequency and number of sessions during a course of
ECT are also important considerations in this context.

In this paper, we review the literature related to
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frequency and number of sessions during a course of
ECT. Three influential sources reviewed the knowledge
about these aspects in the early 2000s.!'*) We first
provide the gist from these sources; then, we follow this
up with a systematic review of the research published
since the turn of this millennium.

The frequency of ECT sessions has varied across regions
and settings. In the US and Israel, thrice-weekly ECT
is a common practice,!**! while in the UK, twice-weekly
sessions are commonplace.!®’ Some authors!”! have
argued for 4-5 sessions of ECT per week to enhance the
speed of recovery. Based on the extended research in this
tield, the Taskforce Report of the American Psychiatric
Association (APA) on ECT!! recommends twice or
thrice weekly ECT sessions, with a caution that more
frequent sessions could result in higher cognitive deficits
and a suggestion that frequency of sessions should be
reduced if cognitive effects are of serious concern. The
Royal College of Psychiatrists’ (RCP) ECT Handbook!*
recommends the use of twice weekly ECTs for bilateral
ECT; it suggests that the use of thrice-weekly bilateral
ECT should be reserved only for life-threatening
illnesses and for as long as the threat is high. It suggests
that unilateral ECT be administered twice weekly. In
his book on ECT, Abrams!®! recommended the use of
twice weekly ECT with bilateral ECTs; he also observed
that biweekly ECT might need fewer sessions to achieve
comparable efficacy as thrice weekly ECT.

The number of sessions in a course of ECT is largely
determined by individual patient’s response. Generally,
the ECT course is stopped as soon as remission from
symptoms is achieved or if the initial improvement
remains unchanged for two additional sessions.!"!
Research examining the optimum number of ECTs for
different indications is sparse. APA task force report
suggests 6-12 sessions for depression, with a caveat
that given patients may need more or less than these
number of sessions. The number could be higher for
patients in whom ECT protocol was changed and
those with schizophrenia. Based on the observation
by Segman et al.,'® the RCP handbook suggested that
bilateral ECTs for depression may be stopped if there
is no improvement at all during the first six treatments;
if there is some improvement, then a substantial
minority of patients would respond and, hence, it may
be worthwhile continuing ECTs for up to 12 sessions.
Abrams’*l recommendations regarding bilateral ECT
for depression were largely similar to the ones by the
RCP handbook.

We aimed to review the recent literature about the
number and frequency of ECT sessions. We examined
the literature for factors that may influence the number
and frequency of ECT sessions for different psychiatric

conditions and synthesized the findings. These factors
include anesthetic agents used during ECT, electrical
aspects of ECT, and ECT EPs.

METHOD

For this review, we followed the relevant sections of
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines. We searched
the PubMed database with the following search term:
Electroconvulsive therapy [mesh]. We used “English,”
“clinical trials,” “human,” “articles with abstracts,”
and “publication dates between January 1%, 2000
and March 31, 2019” as filters. A single author,
SSN reviewed all the abstracts and selected papers
that met the following inclusion criteria: the paper
describes a clinical trial or posthoc analysis of data
from clinical trials, and there is mention of the
number of ECT sessions in the comparative groups
or there is a comparison of different treatment
schedules in terms of the number of ECT sessions. We
excluded studies for reasons listed in Figure 1. SSN
reviewed the full texts of all the selected studies and
excluded further studies if they had both fixed number
of ECT treatment sessions and fixed frequency of
ECT treatments, no information was provided on
both treatment schedules and total number of ECT
treatment sessions, and if they were anecdotal case
series/reports, articles on the same study cohort and
reported the same observations,”!'% or a study that
was included in our previous review.l''] Figure 1
provides the details of this process. This systematic
review protocol was not registered in any online
database.

”» o«

Each full-text paper was reviewed thoroughly, and
the following details were extracted: aim of the study,
sampling details, sample size, diagnosis, indication
for ECT, comparison groups, details of anesthetic
agents, details of electrical stimulus, EP, frequency of
sessions, the total number of ECTs, and the reasons
for terminating ECTs. In this paper, we focus on
the findings on the frequency and number of ECT
sessions. In some studies, there were major changes
in ECT protocols (e.g. switching from unilateral
to bilateral ECT). In such cases, we took into
consideration only the details of the ECT sessions
before the change.

We assessed the methodological quality of the studies
using the Jadad scorel'?! if they were clinical trials. It
is a system of evaluating the quality of clinical trials
on the basis of randomization, blinding, and method
of addressing dropouts. The score ranges from zero to
five, a higher score indicating better quality.
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Articles retrieved with search terms
and filters in the ‘PubMed’ database
[n=381]

IDENTIFICATION

—

SCREENING

Articles that remained after
screening the abstracts
(n=60)

ELIGIBILITY

Articles excluded for the following reasons, [n = 321]

- ECT is compared to other modes of treatment — 79,

- Outcomes studied in the paper did not include
clinical status of the participants — 204,

- Continuation/maintenance ECT — 13,

- Non-ECT study — 15,

- Case reports/series — 1,

- Clear mention of both fixed frequency of
sessions & fixed number of ECT sessions in the
abstract — 3,

- ECT training related — 3,

- Publication of a study design/protocol — 1,

- Open label study without comparative arm —1,

- Paper published before the year 2000 — 1

Full texts excluded with reasons, [n = 30]
* Both fixed number of ECT treatment sessions and
fixed treatment schedule — 17,

* No information provided on both treatment

schedules and total number of ECT treatment
sessions — 4,

* Not a clinical trial — 8,
v » Same cohort & similar observation — 1

Full texts included
for eligibility (n = 30)

INCLUDED

Number of articles finally
included for a qualitative
review (n = 30)

Figure 1: The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart for the selection of studies

RESULTS OF THE SYSTEMATIC REVIEW

Table 1 shows the details of the studies reviewed. We
classified the studies as those examining the effects
of anesthetic agents, EP, stimulus parameters such as
pulse width and stimulus intensity, concurrent use of
anticonvulsants, and clinical characteristics. We have
synthesized the results for each of these influencing
factors.

To understand the importance of the number of sessions,
it is vital to know the reason for the termination of ECT.
In 8 (26.7%) of the 30 studies, there was no mention
of the policy to determine the number of sessions. In
all but onel*® of the rest of the studies, the decision
was left to the treating clinicians. Nine (30%) of the

30 studies provided the details of patients in whom
ECT was terminated because of adverse effects;!'3-21]
in all these studies, these numbers were too small for
meaningful statistical analysis. However, none of the
studies provided information about the proportion of
patients in whom ECT was terminated due to a lack of
clinical improvement.

Seven studies!!*!¢2225] examined the influence of
anesthetic agents. All but two studies included patients
with depression. Canbek et al.**! included patients with
diagnoses of mania, psychosis, catatonia, or depression.
Tripathi et al.*®! included patients with depression,
schizophrenia, or mania. In none of these studies, there
was a significant difference between the compared groups
in terms of the number of ECTs received [Table 1].
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Nine studies!!*!*!7.18:2630] jnyestigated the effects of EP.
Six of these compared right unilateral (RUL) EP with
another EP. The rest three compared different bilateral
EP with one another. Seven studies included patients
with depression; Hiremani et al.?”! and Phutane et al.*®)
examined patients with mania and schizophrenia,
respectively. Phutane et al.*®! found that schizophrenia
patients treated with bifrontal ECTs received one less
session than those treated with bitemporal ECTs. Other
studies found no difference in the number of ECTs
between the compared groups.

In 4 patients, EP was changed NA

to BT due to poor response or

response noted in BP group [ cognitive effects [Data in each
group-NM]

Two studies!'”3! compared ECT with brief (BP)
and ultra-brief (UBP) pulse widths in patients with
depression. Patients in the BP ECT group received
significantly less number of ECTs [Mean (SD)

;g\
=
=y
)
=
I
2
P
g
S
g
[
z
o <
£ 3 =
gz - 3 .
- g3 = 7.1 (2.6)] than those in the UBP group [9.2 (2.3)]
g 253 2% by two ECT treatment sessions when both BP and UBP
Ei g 4 é 5 ECTs were administered using unilateral EP and stimulus
o © . . e e . s
§ ED 8 5= at eight times the initial seizure threshold (ST).["")
£ 3 Iy 7 However, BP-ECTs at five times ST and UBP-ECTs using
o [a N . . . “
AEINS zo unilateral EP at eight times ST were comparable.! One
73 @ study®? researched the effects of both EP and pulse
T4 @ 3 width in patients with medication-resistant depression.
? T3 g8 Those in the UBP bilateral EP group had a significantly
;13 S4d % £ higher number of ECTs [Mean (SD) = 8.9 (2.5)] as well
o = .
2 §§ s 5 as a larger proportion of non-responders to ECT when
H S £ compared to the three groups, UBP-RUL [8.7 (2.4)],
z o BP bilateral [6.2 (2.4)], and BP-RUL [8.5 (2.5)].
©
D .o
] . . .
R a2 Three studies®**1 examined the effects of electrical
Z 5E stimulus intensity. Chanpattana et al.,[*3) Mc
e Call et al.,®* and Mohan et al.®*! included patients
3 IS with schizophrenia, depression, and mania, respectively.
=5 Chanpattana et al. study showed that patients of
z =5 treatment-resistant schizophrenia receiving high
= stimulus dosage bilateral-ECT [2ST = 12.5 (3.8);
o - 4ST = 9.2 (1.5)] needed significantly less number of
T 5 e ECTs than those receiving low stimulus dose bilateral
1 1M . .
é;; = ECT [ST = 18.6 (5)]. The rest two did not find a
& 22 significant difference in the number of ECTs.
T2
T o
£ T Three studies!?**!**) compared the clinical efficacy of
2 52 various dose strengths of electrical stimulus using RUL EP
z & 5 with that of standard BL in patients with depression. None
N « =5 of them found a significant difference among compared
2£. 5 |8 groups with respect to the number of ECT treatments.
2 &P s & £ .c
7857z |g3
g 5222 |=% Tiwvo studies®”*% explored the effects of concurrent use
§§ £ f E E .0_; 2 of anticonvulsants. Both were conducted in patients
B ko] = . . . . .
gEE2 s g8 with bipolar affective disorder. Neither found any
O = v = P =] o o . .f. . ﬂ f . . . 1 .
ESTsEE|n g significant influence of continuing anticonvulsants in
(LN .
ﬁ § 5 terms of the number of ECT sessions.
é% < 5 4 Twvo studies?®*! explored the putative predictors of
Ba e ©a early response to ECT in depression. Expectedly, those
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with early-course remission needed significantly less
number of ECTs than late or non-responders. Older
age,3?% use of BP stimulus waveforms,*'! and the
presence of psychotic symptoms!*” were associated with
early course remission.

Sienaert et al.l*! studied the speed of response to ECT
in pharmacotherapy resistant depressive patients,
comparing the polarity of their mood disorder. Patients
with bipolar depression needed significantly less
number of ECTs than those with unipolar depression
by about three ECT sessions.

In two-thirds of the studies, the mean number of
ECTs was between 6 and 10. In 4 (14.3%) studies, it
was less than six and in 7 (25%) studies, it was more
than 10. Patients (treatment-resistant schizophrenia)
in the study by Chanpattana et al.**! had received a
substantially higher number of ECTs than the patients
in other studies, but this number includes sessions of
both acute course as well as the “stabilization” phase.
Those with early and late remission in the study by
Spaans et al.!*") received less than six and more than
10 ECT sessions, respectively, on an average. In
Rhebergen et al.*”! study, patients with non-remission
received up to 20 ECTs.

Of the 30 studies, 27 were clinical trials, and three
studies were posthoc analyses of clinical trials. The
quality of most studies was good. Eighteen (66.7%)
studies had Jadad scorel'?! of 5. Two (7.4%), 4 (14.8%),
2 (7.4%), and 1 (3.7%) had Jadad score of 4, 3, 2, and
1, respectively.

We did not find any original research study examining
the effect of the frequency of ECT sessions, published
during the review period. Gangadhar and Thirthalli
published a narrative review of studies of the frequency
of ECT sessions in 2010.1*?) They observed that for
acute management of depression with bilateral ECT,
the antidepressant effect was comparable between
twice-weekly and thrice-weekly schedules. While
a tendency of those receiving thrice-weekly ECT
experiencing faster improvement was noted, it was
associated with more cognitive deficits as well. Overall,
the twice-weekly schedule had the best balance
between efficacy and cognitive outcomes. Samples
of most studies did not reflect patients who would
receive ECT in clinical practice—for instance, in
several studies, patients were either off antidepressant
medications for a few weeks or were treatment-naive
at the time of the trials. Regarding acute management
of schizophrenia and mania as well as continuation/
maintenance ECT for any indication, the authors
noted a serious dearth of quality studies to guide
practice.

DISCUSSION

In this systematic review, we did not find any original
research study examining the issue of frequency of
ECT sessions. We found 30 studies that examined the
number of ECT sessions. However, in none of them, the
primary aim was to examine the number of ECTs—it
was one of the secondary objectives in all these studies.

Studies researched a wide array of questions: the
influence of anesthetic agents, EP, stimulus parameters
such as pulse width and stimulus intensity, concurrent
use of anticonvulsants, and clinical characteristics.
A few studies reported significant results: Patients with
schizophrenia receiving ECT with bifrontal EP had
about one ECT session less than those who received
ECT with bitemporal EP.?*] Patients with depression
receiving brief-pulse ECT needed about two sessions
less than those receiving ultra-brief ECT when both
were administered with unilateral EP using stimulus
at eight times the seizure-threshold.!"”’ When patients
were treated for depression with bilateral ECT, those
receiving brief pulse ECT needed about two sessions
less than those treated with ultra-brief pulse ECT.1*?!
Treatment-resistant schizophrenia patients receiving
bilateral ECT at four times their seizure-threshold
needed seven and nine ECT sessions less than those
receiving two times and barely above their threshold
levels, respectively.*¥ In depression, rapidly remitting
patients received 10 and 13 ECTs less than slowly
remitting and non-remitting patients, respectively.3%4")
Patients with bipolar depression received three ECT
sessions less than those with unipolar depression.*!
In all these studies, as expected, the results for the
number of ECTs reflected the findings on the efficacy
of ECT measured using alternative methods. Most
studies did not find a significant difference between
the compared groups in terms of the number of ECT
sessions. Interestingly, in three studies,!'*?”** though
there was a significant difference between comparison
arms in terms of clinical outcomes, it did not reflect in
the number of ECT sessions.

In all but one of the studies, the policy of when the
ECT course is terminated was either not mentioned
or was left to the clinicians. Clinicians may decide
to terminate ECT sessions based on several factors:
achievement of therapeutic target (i.e., some threshold
of improvement), plateauing of response after an
initial improvement, development of significant
adverse effects (particularly cognitive ones), or as per
the patients’ choice. Unfortunately, the proportion of
patients in whom the ECT course was terminated for
different reasons is not mentioned in these papers.
Hence, the interpretation of both the positive and the
negative findings becomes hard. In most studies, the
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mean number of ECT sessions was between 6 and 10;
in the absence of data on reasons for stopping ECT
between responders and non-responders, it is difficult
to interpret this finding as well.

It is apparent that when rapid improvement is
clinically warranted, thrice-weekly ECT may
be preferred. Given that both twice-weekly and
thrice-weekly ECTs are equally efficacious, what are
the cost implications when clinical situations do not
warrant rapid improvement? Costs depend on the
number of ECT sessions and duration of inpatient
stay. In the UK, for instance, six treatment sessions
of ECT cost about £ 2475;31 inpatient costs are
estimated as about £ 171 per day. Unfortunately, the
current literature does not provide useful insights
into this important aspect. Of the four studies that
compared twice- vs. thrice-weekly ECTs in depression,
three used bilateral ECT, which is recommended to
be used only when there is clinical urgency. The only
study that used unilateral ECT!** did not specify
the dose of the electrical stimulus, and hence, it is
uncertain if it reflects contemporary ECT practice.
Among the ones which studied bilateral ECT, one
study!®! had fixed the number of ECTs, and hence it
is not possible to assess the cost advantage; two other
studiest*®! found that patients receiving thrice-weekly
ECT received more sessions than those receiving
twice-weekly ECT. However, the criteria used for
termination of ECT in these studies do not reflect
clinical practice, and hence, the translational value
of this observation is doubtful.

ECT is frequently used in situations where rapid
improvement is required, e.g. acutely suicidal/
catatonic/aggressive patients. In fact, APA taskforce
observes, “primary use of ECT should be considered
when a rapid or a higher probability of response is
needed, such as when patients are severely medically
ill or at risk to harm themselves or others.” ECT
is also frequently used when medical conditions
(including pregnancy) either preclude the use of a
full dose of antidepressants or warrant urgent relief of
symptoms. There are two important reasons as to why
literature from clinical trials may not be useful while
making clinical decisions: (a) Most ECT literature
comes from research conducted on patients who do not
belong to the above categories. (b) When clinicians use
ECT for such indications, then the number of ECTs
and the decision to terminate a course may depend
on a number of factors including achieving a specific
clinical target (for example, reduction of suicidal risk,
resolution of catatonic symptoms, patient starting
to eat, etc.) and not necessarily because the patient
had achieved response, remission, or plateauing of
response.

Barring a few studies,**3*374%] the SD for the number
of sessions is more than 2. It is reasonable to assume
that the difference in the mean number of ECT sessions
between the compared groups should be at least one for
the finding to be clinically meaningful. For studies to
show a clinically meaningful difference of one session
between the compared groups with a conservative
estimate of SD of 2 (i.e., a standardized mean difference
of 0.5), the sample size in each of the compared groups
should be about 60 in each group with 80% power
and with type-1 error rate of 0.05.1*”] It may be noted
that most studies included much smaller samples and
hence were underpowered with regard to the number
of ECT sessions.

As described in the introduction section, professional
bodies!'?! and authors of textbooks on ECT!®! have
made certain recommendations regarding the frequency
of ECT sessions in the early 2000s. This review of
the past two decades of research adds little to these
recommendations. Regarding the recommendations
about the number of ECTs, this review suggests that
those receiving ultra-brief pulse ECT for depression and
those receiving threshold-level stimulus with bilateral
ECT for schizophrenia would require a greater number
of ECT sessions, albeit with the caveats discussed above.

CONCLUSIONS

Frequency and number of sessions are important clinical
aspects of ECT practice. In this paper, we attempted
an appraisal of research pertaining to these aspects.
There is a serious dearth of contemporary literature
specifically examining these questions. The information
available from studies with different aims provides
important insights, which need to be pursued in future
research. Until then, the broad recommendations
suggested by professional bodies!'**¥ should continue
to guide ECT practitioners.
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