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ABSTRACT
Objective: Electroconvulsive therapy (ECT) is a safe and effective treatment, 
especially in psychotic late-life depression (LLD). However, it is not yet clear 
whether the greater efficacy seen in psychotic LLD is because of a shorter index 
episode duration. The first aim of this study was to substantiate the superior 
ECT remission rates in patients with psychotic LLD, as compared to patients with 
nonpsychotic LLD, and a second aim was to investigate whether this association 
is independent of the index duration.

Methods: 186 patients with LLD treated with ECT were included in the study: 76 
from the Valerius cohort (data collection from 2001 to 2006) and 110 from the 
Mood Disorders Treated with Electroconvulsive Therapy (MODECT) cohort (data 
collection from 2011 to 2013). The Montgomery-Asberg Depression Rating Scale 
(MADRS) was used to evaluate depression severity, with remission defined as 2 
consecutive MADRS scores < 10. Diagnosis of depression was based on DSM-IV 
(Valerius) and DSM-IV-TR (MODECT) criteria. A stepwise logistic regression model 
was built to assess the association between psychotic symptoms, index duration, 
and remission.

Results: Patients with psychotic LLD showed significantly higher remission rates 
compared to patients with nonpsychotic LLD (68.9% vs 51.0%), independent 
of index duration, additionally corrected for age, sex, and baseline depression 
severity (OR = 2.10 [95% CI, 1.07–4.10], P = .03).

Conclusions: Patients with psychotic LLD treated with ECT show higher 
remission rates compared to patients with nonpsychotic LLD. The high remission 
rates in patients with psychotic LLD are not explained by a shorter index 
duration. Future studies focusing on neurobiological differences in psychotic 
versus nonpsychotic depression may indicate why this subtype of depression is 
very responsive to ECT.
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Psychotic depression, characterized by 
mood-congruent delusions and/or 

hallucinations with depressive themes of guilt 
and worthlessness,1,2 is the most severe form of 
depression, with severe cognitive impairment3,4 
and a high risk of suicide.5 Psychotic symptoms 
are seen more commonly in late-life depression 
(LLD) than in younger patients2 and in males 
than in females,2,6 and patients with psychotic 
LLD more often experience their first depressive 
episode at a later age at onset.7

Patients with psychotic LLD show poor 
response to antidepressant or antipsychotic 
monotherapy but higher response to a 
combined treatment (ie, antidepressant plus an 
antipsychotic drug).8 Still, patients frequently 
do not respond to or tolerate treatment with 
antidepressants,9,10 while their symptoms are 
often life-threatening. Therefore, the current 
guidelines recommend electroconvulsive 
therapy (ECT) as a first-choice treatment 
option.9,10 ECT has proven to be safe and effective 
in LLD,11–18 with the highest effectiveness for 
patients with psychotic LLD.14,18–28

Although van Diermen et al14 demonstrated in 
their large meta-analysis that ECT is particularly 
effective in LLD and in those with psychotic 
symptoms, Haq et al15 concluded in their meta-
analysis that a limited index episode duration 
is the most important predictor of response to 
ECT. Possibly, patients with psychotic LLD are 
referred for ECT faster, due to the severity of the 
illness and life-threatening symptoms resulting 
in a shorter index duration,29 which may explain 
the superior ECT effectiveness for patients with 
psychotic LLD. Other studies suggest that the 
superior ECT effectiveness for patients with 
psychotic LLD might be explained by the fact 
that not all patients with psychotic LLD have 
been treated extensively with antidepressants, 
while most patients with nonpsychotic 
depression have failed to respond to 1 or more 
antidepressant trials before being referred to 
ECT.30–32

https://clinicaltrials.gov/ct2/show/NCT02667353
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In summary, ECT is highly effective in LLD, especially 
in those with psychotic symptoms. However, it is not yet 
clear whether patients with psychotic LLD show higher ECT 
effectiveness because they are referred for ECT with a shorter 
index duration or because of the clinical differences. The 
first aim of the current study was to investigate the difference 
in ECT remission between patients with psychotic LLD and 
nonpsychotic LLD. The second aim was to test whether the 
association between presence of psychotic symptoms and 
ECT remission can be explained by the duration of the index 
episode.

METHOD

Study Sample
This study combines data from 2 naturalistic observational 

cohort studies,19,33 the Valerius cohort33 and the MODECT 
cohort.19

Valerius cohort. This naturalistic study evaluated ECT 
efficacy in depressed older patients admitted to the clinic for 
Geriatric Psychiatry of the VU University Medical Centre/
Stichting Buitenamstel Geestgronden, Amsterdam, The 
Netherlands.33 Patients were included from 2001 until 2006. 
Inclusion criteria were age ≥ 55 years, referral for ECT, and 
a diagnosis of unipolar depression according to Diagnostic 
and Statistical Manual of Mental Disorders, Fourth Edition 
(DSM-IV).34 Patients with a clinical diagnosis of dementia 
were excluded. Over a period of 5 years, a total of 76 
patients provided written informed consent to participate. 
A diagnosis of depression according to DSM-IV criteria was 
confirmed by 2 geriatric psychiatrists, who also examined all 
patients with respect to possible dementia.

MODECT cohort. This naturalistic prospective study 
investigated clinical characteristics, brain morphology, 
and responsiveness to ECT in patients with severe LLD.19 
Patients 55 years and older were included with a diagnosis of 
a severe unipolar depression according to the Diagnostic and 
Statistical Manual of Mental Disorders, Fourth Edition, Text 
Revision (DSM-IV-TR).1 Exclusion criteria were a diagnosis 
of bipolar disorder, schizoaffective disorder, comorbid 
major DSM-IV-TR psychiatric illness, or neurologic illness 
(including stroke, dementia, and Parkinson’s disease). 
Diagnoses were established by experienced psychiatrists 
and confirmed via the Mini-International Neuropsychiatric 
Interview Plus 5.0.0. (MINI-plus [MINI]).35 Over a 3-year 
period (2011–2013), a total of 110 patients were included 
in the study. Patients were enlisted through 2 tertiary 

psychiatric hospitals located in Amsterdam (GGZ inGeest, 
the Netherlands; N = 67) and Leuven (Psychiatric Center, 
KU Leuven, Belgium; N = 43).

Clinical Characteristics and Assessments
Demographics. Demographic and clinical characteristics 

were obtained using a clinical interview and double-checked 
by chart review. Early onset depression was defined as having 
a first depressive episode before the cutoff age of 55 years.19 
The diagnosis of depression with or without psychotic 
symptoms was based on DSM-IV (Valerius cohort) and 
DSM-IV-TR (MODECT cohort) criteria and confirmed 
using the MINI in the MODECT cohort.1,34,35 The duration 
of the index episode was defined as the period from the 
start of the depressive episode until the first ECT session 
in months.

Depression severity. To monitor the severity of depressive 
symptoms, the Montgomery-Asberg Depression Rating 
Scale (MADRS)36 was administered before and after ECT 
and during ECT on a weekly basis. The total score for the 
MADRS ranges from 0 to 60, with higher scores being 
indicative of greater depression severity. To be classified as a 
responder to ECT, a MADRS score reduction of at least 50% 
was required. Remission after ECT is defined as a MADRS 
score lower than 10 for at least 2 successive weekly clinical 
evaluations.

Cognitive functioning. Global cognitive functioning 
was examined using the Mini-Mental State Examination 
(MMSE).35 The MMSE consists of 11 categories aiming to 
assess the patient’s cognitive functioning regarding attention, 
orientation, memory, registration, calculation, language, and 
visual-spatial skills. The total score for the MMSE ranges 
from 0 to 30, with scores of 24 and below being indicative of 
cognitive impairment. The MMSE was administered before 
and 1 week after the ECT course.

ECT Procedure
Patients received ECT twice a week according to the 

Dutch and European guidelines for ECT.37,38 ECT was 
conducted using the Thymatron System IV (Somatics, LLC, 
Lake Bluff, IL; maximum energy 200%, 1,008 mC). For 
the Valerius cohort, an age dosing protocol was used. Age 
determined the energy supplied; for example, a 75-year-old 
patient would receive right unilateral ECT at a dosage of 
75%, corresponding with 378 mC. When treated bilaterally 
(bitemporal only), half of this dosage was considered 
adequate.39 A motor seizure of a minimum of 25 seconds 
was considered adequate. A pulse width of 0.5–1 ms was 
provided. For the MODECT cohort, a titration protocol was 
used.19 At the first treatment session, the subject’s seizure 
threshold (ST) was established by empirical dose titration; 
for right unilateral electrode placement (RUL), 6 times the 
initial seizure threshold (ST), and for bilateral ECT, 1.5 times 
ST. All patients were treated with brief pulse ECT (0.5–1.0 
ms). In both cohorts, patients were treated until remission, 
defined as a MADRS score of less than 10 on 2 consecutive 
ratings with a week interval or until patients showed no 

Clinical Points
■■ Electroconvulsive therapy (ECT) is a safe and effective 

treatment, especially in psychotic late-life depression (LLD). 
Duration of the index episode does not have an influence of 
the association between presence of psychotic symptoms 
and ECT remission.

■■ It is important to treat patients with psychotic LLD with ECT, 
no matter the length of the index episode.
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Table 1. Demographic and Baseline Clinical Differences Between Psychotic and Nonpsychotic Late-
Life Depression and Full Samplea

Statisticsb

Full sample
(N = 186)

Nonpsychotic LLD
N = 96 (51.6%)

Psychotic LLD 
N = 90 (48.4%)

F (df)/ 
OR + Wald (df) P value

Demographics
Age, y, mean (SD) 73.1 (8.2) 72.2 (7.8) 74.2 (8.6) 2.91 (1) .090
Female, n (%) 122 (65.3) 58 (60.4) 64 (71.1) 0.62, 2.30 (1) .13
Low education level, n (%) 20 (13.2) 11 (13.4) 9 (13.0) 0.84, 0.09 (1) .77

ECT characteristics
Unilateral treatment, n (%) 124 (66.7) 61 (63.5) 63 (70.0) 1.70, 2.45 (1) .12
Number of ECT sessions, mean (SD) 12.2 (6.0) 12.0 (5.4) 12.5 (6.5) 0.41 (1) .52

Clinical characteristics
Late age at onset (> 55 y), n (%) 106 (57.9) 49 (52.1) 57 (64.0) 0.60, 2.82 (1) .09
MADRS score before ECT, mean (SD) 33.5 (9.2) 33.0 (12) 35.0 (13) 2.39 (1) .12
Index episode duration, mo, median (IQR) 6.0 (9) 7 (12) 6 (8) 2.42 (1) .12
MMSE score before ECT, mean (SD) 24.8 (4.1) 25.9 (3.7) 23.5 (5.6) 10.32 (1) .002
MMSE score post ECT, mean (SD) 26.2 (4.1) 26.5 (3.9) 25.8 (4.3) 1.33 (1) .25

aStatistical tests are based on logistic regression analyses for dichotomous outcome variables and linear regression for 
continuous outcome variables. P < .05 is considered as statistically significant (indicated by boldface). Education: low (no 
education, primary school) versus middle (high school, vocational training) and high (college, university). Depression severity 
is indicated by the MADRS. Cognitive functioning is indicated by the MMSE. Index episode duration: the period from the start 
of the depressive episode until the first ECT session in months.

bCorrected for cohort effect.
Abbreviations: ECT = electroconvulsive therapy, MADRS = Montgomery-Asberg Depression Rating Scale, MMSE = Mini-Mental 

State Examination, OR = odds ratio, SD = standard deviation.

Table 2. Demographics and Clinical Characteristics of Valerius and MODECT Cohortsa

Valerius cohort 
(n = 76)

MODECT cohort 
(n = 110)

Statistics
χ2/t (df)/MW P value

Demographics
Age, y, mean (SD) 73.5 (7.8) 72.9 (8.5) 0.46 (184) .46
Female, n (%) 49 (64.5) 73 (66.4) 0.07 (1) .79
Low education level, n (%) 6 (10.2) 14 (15.2) 0.80 (1) .37

ECT characteristics
Unilateral treatment, n (%) 55 (72.4) 69 (62.7) 1.88 (1) .17
Number of ECT sessions, mean (SD) 12.8 (6.5) 11.8 (5.6) 1.11 (179) .27

Clinical characteristics
Late age at onset (> 55 y), n (%) 45 (61.6) 61 (55.5) 0.69 (1) .41
MADRS score before ECT, mean (SD) 33.6 (9.9) 33.4 (8.8) 0.16 (178) .87
Remission after ECT, n (%) 38 (50.0) 73 (66.4) 5.0 (1) .03
Episode duration, mo, median (IQR) 6.0 (9) 6.0 (9) MW = .96
MMSE score before ECT, mean (SD) 25.4 (4.4) 24.3 (5.1) 1.39 (171) .16
Psychotic symptoms, n (%) 34 (44.7) 56 (50.9) 0.69 (1) .41

aStatistical tests are based on χ2 statistics for categorical variables, t tests for continuous variables, Mann-
Whitney (MW) as nonparametric alternative. P < .05 is considered as statistically significant (indicated by 
boldface). Education: low (no education, primary school) versus middle (high school, vocational training) 
and high (college, university). Remission after ECT is defined as a MADRS score lower than 10 points 
after ECT. Index episode duration: the period from the start of the depressive episode until the first ECT 
session in months.

Abbreviations: ECT = electroconvulsive therapy, MADRS = Montgomery-Asberg Depression Rating Scale, 
MMSE = Mini-Mental State Examination, MODECT = Mood Disorders Treated with Electroconvulsive 
Therapy.

further improvement in clinical condition during the last 2 
weeks of ECT sessions after a minimum of 6 unilateral and 
6 bilateral sessions. Switching to bilateral ECT was applied 
when after 6 unilateral treatments the clinical condition 
worsened (ie, an increase in total MADRS scores, presence 
of debilitating psychotic features, increased suicidality, 
dehydration, or weight loss or when after 6 unilateral 
treatments there was no clinical improvement according to 
the judgment of the treating psychiatrist). For the MODECT 
cohort, psychotropic medication was discontinued at least 1 
week prior to ECT or, if this was deemed impossible, kept 
stable from 6 weeks before ECT and during the ECT course. 
In the Valerius cohort, psychotropic medication was tapered 

off within 2 weeks before starting ECT. Antipsychotic 
medication was allowed when clinically indicated (agitation, 
anxiety, insomnia).

Ethical Issues
Both protocols were approved by the Ethical Review 

Board of the VU University Medical Center, the MODECT 
protocol was also approved by the ethical review board of the 
Catholic University of Leuven and was conducted according 
to the Declaration of Helsinki and registered at ClinicalTrials.
gov (identifier: NCT02667353). Written informed consent 
was obtained from all patients. The original data set of both 
cohorts is available by request from the first author.

https://clinicaltrials.gov/ct2/show/NCT02667353
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Table 5. Logistic Regression Associations With Remission to 
Electroconvulsive Therapy in Late Life Depression, MODECT 
Cohorta

OR (95% CI) Wald χ2 P value
Model 1
Psychotic depression 2.03 (0.87–4.77) 2.65 .10
Model 2
Psychotic depression 2.05 (0.75–5.60) 1.96 .16
Index duration 0.98 (0.96–1.01) 2.00 .16
Model 3
Psychotic depression 2.26 (0.90–5.67) 3.04 .08
Index episode duration 0.98 (0.96–1.00) 2.90 .09
Age 1.00 (0.95–1.06) 0.02 .88
Sex 1.47 (0.57–3.81) 0.63 .43
Baseline depression severity 0.95 (0.89–1.01) 3.17 .08
aP < .05 is considered as statistically significant. In all analyses the degrees 

of freedom were 1. Depression severity is indicated by the Montgomery-
Asberg Depression Rating Scale (MADRS); remission is defined as 
MADRS < 10 for at least 2 successive clinical evaluations. Index episode 
duration: the period from the start of the depressive episode until the first 
ECT session in months.

Abbreviations: MODECT = Mood Disorders Treated with Electroconvulsive 
Therapy, OR = odds ratio.

Table 4. Logistic Regression Associations With Remission to 
Electroconvulsive Therapy in Late Life Depression, Valerius 
Cohorta

OR (95% CI) Wald χ2 P Value
Model 1
Psychotic depression 1.99 (0.78–5.11) 2.05 .15
Model 2
Psychotic depression 1.91 (0.74–4.95) 1.76 .18
Index duration 0.98 (0.94–1.02) 0.88 .35
Model 3
Psychotic depression 1.97 (0.71–5.43) 1.72 .19
Index episode duration 0.98 (0.94–1.02) 0.93 .33
Age 1.00 (0.94–1.07) 0.00 .98
Sex 1.09 (0.39–3.08) 0.03 .87
Baseline depression severity 0.98 (0.94–1.03) 0.44 .51
aP < .05 is considered as statistically significant. In all analyses the degrees 

of freedom were 1. Depression severity is indicated by the Montgomery-
Asberg Depression Rating Scale (MADRS); remission is defined as 
MADRS < 10 for at least 2 successive clinical evaluations. Index episode 
duration: the period from the start of the depressive episode until the first 
electroconvulsive therapy session in months.

Abbreviation: OR = odds ratio.

Table 3. Stepwise Logistic Regression Associations With 
Remission to Electroconvulsive Therapy in Late Life 
Depressiona

OR (95% CI) Wald χ2 P value
Model 1
Psychotic depression 2.01 (1.07–3.79) 4.71 .03
Cohort 1.83 (0.97–3.44) 3.50 .06
Model 2
Psychotic depression 1.89 (1.00–3.61) 3.79 .052
Cohort 1.92 (1.01–3.65) 4.00 .046
Index episode duration 0.98 (0.96–1.00) 2.85 .09
Model 3
Psychotic depression 2.10 (1.07–4.10) 4.70 .03
Cohort 1.93 (1.10–3.69) 3.94 .047
Index episode duration 0.98 (0.96–1.00) 3.48 .06
Age 1.00 (0.96–1.04) 0.01 .94
Sex 1.31 (0.66–2.60) 0.59 .44
Baseline depression severity 0.97 (0.93–1.00) 2.98 .09
aP < .05 is considered as statistically significant (indicated by boldface). In all 

analyses, the degrees of freedom were 1. Depression severity is indicated 
by the Montgomery-Asberg Depression Rating Scale (MADRS); remission 
is defined as MADRS < 10 for at least 2 successive clinical evaluations. 
Index episode duration: the period from the start of the depressive 
episode until the first electroconvulsive therapy session in months.

Abbreviation: OR = odds ratio.

Statistical Analyses
Statistically significant differences between patients 

with and without psychotic LLD were estimated using 
linear regression models for continuous outcome variables 
and logistic regression models for dichotomous outcome 
variables and were corrected for cohort effect. A stepwise 
multiple logistic regression was built to first investigate 
the difference in ECT remission between patients with 
and without psychotic symptoms (model 1). In the second 
step, index episode duration was added to test whether the 
association between presence of psychotic symptoms and 
ECT remission is dependent on index duration (model 2). In 
the final step, we additionally corrected for age, gender, and 
baseline severity as these variables might also influence the 

association between psychotic symptoms and ECT remission 
(model 3). Every step was corrected for cohort effect 
(Valerius cohort vs MODECT cohort). In order to account 
for multicollinearity, correlation coefficients between all 
independent variables were computed. If a correlation 
coefficient between 2 variables was above 0.80 or if variance 
inflation factor (VIF) > 5, these variables were not added to 
the same model. Data were analyzed using the Statistical 
Package of the Social Sciences (SPSS, version 26, SPSS 
Inc., Chicago, IL). In all analyses, a P < .05 was considered 
statistically significant.

RESULTS

Demographics and Clinical Characteristics
Patients (n = 186) had a mean age of 73.1 years (standard 

deviation: 8.2) and were predominantly female (n = 122, 
65.3%); see Table 1. The overall response rate was 74.2%, 
and the remission rate was 59.7%. In comparison to 
patients with nonpsychotic LLD, patients with psychotic 
LLD were numerically older, more often had a late age at 
onset, had a shorter index duration, and, lastly, showed 
more severe cognitive impairment at baseline (psychotic 
LLD mean MMSE = 23.5 [SD = 5.6], nonpsychotic LLD 
mean MMSE = 25.9 [3.7]); see Table 1. However, except for 
cognitive functioning before ECT, none of these differences 
reached statistical significance (Table 1). Post-ECT, both 
groups improved in cognitive functioning (psychotic LLD 
mean MMSE = 25.8 [SD = 4.3] versus nonpsychotic LLD 
mean MMSE = 26.5 [SD = 3.9]), and there were no statistical 
differences between both groups in cognitive functioning 
post-ECT. The MODECT cohort showed a significantly 
higher remission rate of 66.4% compared to 50% in the 
Valerius cohort (χ2

1 = 5.0, P = .03; Table 2); therefore, the 
stepwise logistic regression analyses were corrected for a 
cohort effect. In the Dutch part of the MODECT cohort, 
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during ECT, antipsychotic medication was provided to 5 
patients with psychotic LLD, of whom 2 remitted after ECT. 
In 5 patients with nonpsychotic depression, antipsychotic 
medication was provided during ECT, all of these patients 
remitted after ECT. No information on medication during 
ECT was available for the Belgian part of the MODECT 
cohort or for the Valerius cohort.

ECT Remission in Psychotic LLD
Patients with psychotic LLD showed a significantly 

higher remission rate (68.9%) compared to patients with 
nonpsychotic LLD (51.0%) (OR = 2.01; 95% CI, 1.1–4.23, 
Wald χ2

1 = 4.71, P = .03); see Tables 1 and 3. After adding 
index duration, (see model 2, Table 3), the association 
between psychotic symptoms and remission just lost 
significance, albeit with a large effect size (OR = 1.92; 95% 
CI, 1.00–3.61; Wald χ2

1 = 3.79, P = .05). Index duration did 
not show a significant association with remission (OR = 0.98; 
95% CI, 1.00–3.661; Wald χ2

1 = 2.82; P = .09). After additional 
correction for age, sex, and depression severity at baseline, 
psychotic symptoms were significantly associated with ECT 
remission (OR = 2.10; 95% CI, 1.07–4.10; Wald χ2 = 4.70, 
P = .03), with no significant association between index 
duration and ECT remission (OR = 0.97; 95% CI, 0.93–1.00; 
Wald χ2 = 2.98, P = .09).

DISCUSSION

In the current study, we confirmed the superior remission 
rates for patients with psychotic LLD in comparison to 
patients with nonpsychotic LLD within a large combined 
clinical sample (remission, 68.9% vs 51.0%). To our 
knowledge, we are the first to demonstrate that the high 
ECT remission rates in psychotic LLD patients could not be 
explained by a shorter index episode duration.

Another explanation for the higher remission rates for 
patients with psychotic LLD might be that patients with 
psychotic LLD are often not treated extensively before they 
are referred to ECT, whereas patients with nonpsychotic LLD 
are often treatment-resistant before they were referred to 
ECT.30–32 However, post hoc analyses in the present sample 
failed to demonstrate an association between treatment 
resistance and response to ECT in psychotic depression, 
which have been due to suboptimal assessment of treatment 
resistance in the Valerius cohort, since the assessment of 
treatment resistance was not based on the Antidepressant 
Treatment History Form.40

Psychotic LLD is often described as a more severe subtype 
of a depressive illness, with more cognitive impairment 
and higher suicide rates.3,5 Indeed, we observed a higher 
depression severity at baseline, as measured with the MADRS 
questionnaire, for patients with psychotic LLD. Also, we 
observed that patients with psychotic LLD showed worse 
cognitive functioning before starting with ECT. This finding 
corroborates the results by Gomez et al,3 showing a worse 
cognitive profile for patients with psychotic symptoms. 
Important to notice is that post-ECT, no difference was 

observed between psychotic and nonpsychotic LLD patients; 
MMSE scores improved above the clinical cutoff of 24. The 
latter result supports findings of a randomized controlled 
trial (RCT) showing that improvement in depression was 
associated with improvement in cognition in psychotic 
LLD.41 Also, we can confirm that in our sample, patients with 
psychotic LLD more often had a later age at onset of their first 
depressive episode (> 55 years).7 Indeed, patients with LLD 
at a later onset of the first depressive episode have a greater 
vulnerability to developing psychotic symptoms, possibly 
due to elevated cortisol levels,42,43 but, also, neuroimaging 
studies have shown differences between patients with LLD 
with and without psychotic symptoms on both structural and 
functional imaging.44,45 However, a complete understanding 
of the neurobiological differences between psychotic and 
nonpsychotic patients that may clarify their superior ECT 
remission is still lacking.

Strengths and Limitations
The strength of the current study is its naturalistic design 

with two cohorts providing a total sample size of N = 186, 
which represents clinical practice when treating severely 
depressed patients. Furthermore, to account for differences 
in clinical assessment and inclusion/exclusion criteria, we 
analyzed the cohorts separately; see Tables 4 and 5. Although 
actual significant effects differed per cohort, when looking 
at the odds ratios (effect size independent from sample size), 
psychotic symptoms showed a stable association with ECT 
remission, independent of the index duration. Therefore, 
we would argue that the association between psychotic 
symptoms and ECT efficacy is stable across protocols, which 
argues for generalizability of the results. It can be argued 
that the distinction between presence or absence of psychotic 
symptoms may be a more gradual process that evolves in 
a natural way from mood symptoms alone to a worse 
condition in which hallucinations and/or delusions may 
occur. Although some patients may experience psychotic 
symptoms from the start of the depressive symptoms, some 
patients do not. A second limitation might be the difference 
in ECT administration. The Valerius cohort was based on 
an age dose protocol,33 whereas the MODECT cohort19 
was based on a titration protocol. This could have led to 
a higher voltage in the Valerius cohort and therefore more 
cognitive side effects and differences in remission rates, for 
which we have corrected in all analyses. However, it is of 
importance to notice that we did not observe a difference 
in cognitive functioning post-ECT. Another strength is the 
investigation of the index duration by clinical interview and 
clinical judgment of psychotic symptoms, although in the 
Valerius cohort the presence of psychotic symptoms was not 
confirmed by the MINI. While a clinical interview may be of 
great value, it also has its limitations; for example, there may be 
recall bias regarding the patient’s recollection for establishing 
duration of the current episode. In our sample, dementia was 
considered as an exclusion criterion. It is still possible that 
patients were included with depression and an underlying 
neurodegenerative disease. However, we tried to diagnose 
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the patients as accurately as possible by administering 
robust neuropsychological testing before ECT, in addition 
to administration of the MMSE and a clinical judgment by 
neuropsychologists. So, a limitation might be that patients 
were included with an underlying neurodegenerative disease 
instead of depression alone. A final limitation to mention 
is that some patients did not taper off their psychotropic 
medication during ECT, which could have influenced their 
remission of depressive symptoms. However, information 
on prescribed psychotropic medication during ECT was not 
collected for all patients, so no firm conclusion can be drawn 
concerning this issue.

CONCLUSION AND CLINICAL IMPLICATION

In conclusion, patients with psychotic LLD treated with 
ECT show higher remission rates compared to patients with 

nonpsychotic LLD. The high remission rates in patients 
with psychotic depression could not be explained by a 
shorter index episode duration. These findings provide 
relevant information for clinicians as they confirm the 
importance of treating patients with psychotic LLD with 
ECT, no matter the length of the index episode. Future 
studies, with a randomized controlled design (ie, RCTs), 
could examine whether within patients with psychotic 
LLD a shorter index episode might cause even higher 
remission rates. Although we see some differences in 
clinical presentation and treatment outcome, a complete 
understanding of the underlying neurobiology is still 
lacking. So far, the superior response to ECT in psychotic 
LLD cannot be explained by their clinical profile. Future 
studies focusing on neurobiological differences in psychotic 
versus nonpsychotic depression may indicate why this is 
the case.
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