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To the editor:
The Diagnostic and Statistical Manual of Mental

Disorders, Fourth Edition, Text Revision (DSM-IV-TR)
or the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5) identifies suicidality,
which encompasses suicidal thought, suicidal ideation,
suicidal plan, or suicidal behavior, as one criterion of a
major depressive disorder (MDD). Electroconvulsive
therapy (ECT) rapidly resolves the suicidal symptoms
in MDD patients.1 The determination of predictors of
suicidal resolution can help clinicians target those that
can be modified. We aimed to determine which baseline
clinical variables affected the number of ECT treatments
to suicidal resolution for MDD patients.

The study was the secondary analysis of an open-label
trial conducted from January 2008 to October 2013 for
depressed inpatients treated with ECT.2 The trial was
approved by Kai-Syuan Psychiatric Hospital’s institutional
review board. Acutely ill MDD inpatients (n= 130) requir-
ing ECT were enrolled if they were aged 18 years or more,
satisfied DSM-IV-TR criteria for MDD, had a 17-item
Hamilton Rating Scale for Depression (HAMD-17) ≥ 18
at baseline, and had given written informed consent.
Patients remainedmedication-free during the ECTcourse,
with the exception of anxiolytic and sedative-hypnotic
medications p.r.n. for insomnia or severe anxiety.
Standard bilateral frontotemporal and modified ECT was
performed. Seizure duration was at least 20 s, as measured
by electromyogram. The number of ECT treatments
was determined by the treating psychiatrist, and based
on the patient’s response [i.e. whether remission
(HAMD-17 ≤7) was achieved], tolerance of side effects,

and decision to withdraw.3 The maximum number of
ECT treatments was 12. Clinical characteristics including
sex, past suicide attempt, treatment-resistant depression,
substance abuse/dependence, psychotic features, ECT fre-
quency (twice-weekly or thrice-weekly), age, duration of
the current episode, andnumber of previousmajor depres-
sive episodes were gathered at baseline (Supplementary
material Table S1). Past suicide attempt was defined as a
history of self-injurious act with an intent to die.
Treatment-resistant depression was defined as a lack of
response to two or more adequate trials of different classes
of antidepressants. The level of hopelessness experienced
during the past week was rated using the item 14 of the
Zung Self-Rating Depression Scale. Pain over the past 1
month was measured by the Body Pain Index of SF-36.
The Work and Social Adjustment Scale (WSAS)4 was
used to measure the level of psychosocial functional
impairment. The level of suicidality was rated using the
HAMD-17 suicide item (Item 3) throughout the acute
treatment. A score at least 1 was regarded as suicidality.
Symptom severity and the level of suicidality were assessed
using HAMD-17 by independent board-certified psychia-
trists prior to initiating ECT treatment (baseline), after
every third ECT treatment, and after the final ECT treat-
ment. HAMD-17 was conducted 1–2 days after treatment.
Analysis was done on a modified intent-to-treat basis.
Subjects reporting at least one post-baseline assessment
and baseline suicide item score ≥ 1 (i.e. Item 3 score ≥ 1)
were included for the analysis. Statistical significance was
set at p < 0.05. Effect size was used to measure sensitivity
to change at endpoint for the suicide item. The univariate
Cox regression analysis was used to investigate statistically
significant predictors affecting number of ECT treatments
to suicidal resolution (i.e. from suicide item score ≥1 to
suicide item= 0). If statistically significant predictors were
obtained, they were entered into the forward multivariate
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Cox regression analysis to identify definite predictors
adjusted for other covariates.

Among 116 patients receiving at least three ECT
treatments, 111 patients with HAMD-17 item 3 score
≥1 were included in the analysis (Supplementary
material Figure S1). Supplementary material Table S1
shows the clinical variables at baseline. Ninety-two
(82.9%) reached suicidal resolution after an acute treat-
ment with ECT. The median time to suicidal resolution
was 6.0 ECT treatments (SE= 0.2). The analysis using
univariate Cox regression analysis revealed that past sui-
cide attempt, longer duration of the current episode,
lower BPI scores, greater baseline WSAS scores, and
greater baseline suicide item scores were significantly
associated with a greater number of ECT treatments to
suicidal resolution (Supplementary material Table S2).
Further analysis using forward multivariate Cox regres-
sion analysis revealed that past suicide attempt and
greater baseline WSAS scores were the definite predic-
tors (Supplementary material Table S3).

Suicidality ratings significantly improved during
acute treatment with ECT. About 50% of patients
achieved the suicidal resolution after six ECT treatments.
Patients with past suicide attempts, longer duration of
the current episode, higher levels of pain, greater psycho-
social functional impairment, and higher levels of suici-
dality were less likely to achieve suicidal resolution. Past
suicide attempt may increase the likelihood of future
attempts, and a suicide attempt is the strongest predictor
for a completed suicide.5 Longer duration of the current
episode predicted the greater number of ECT treatments
to resolve suicidality. It indicates that ECT should be con-
sidered earlier in the course of treatment for depressed
patients at risk of suicide. Traditionally, ECT is often rec-
ommended as a “treatment of last resort” in the real
world. Therefore, more number of ECT treatments is
required to resolve the suicidality if depressed patients
receive ECT too late. However, more number of ECT
treatments is likely to have more cognitive impairment.
Baseline pain reduced the benefits of ECT to resolve
suicidality. Suicide and suicidal behavior should be

considered as the expression of an attempt to escape from
unbearable psychological pain. Some patients may
believe that it is possible to end pain by stopping con-
sciousness.5 Psychosocial dysfunction is associated with
severity of depression and suicidality. Based on the inter-
personal- psychological theory of suicide, both perceived
burdensomeness and the feeling of alienation from social
circles are associated with suicidality. Further analysis
revealed that past suicide attempt and greater psychoso-
cial functional impairment contributed to longer time to
suicidal resolution than other factors.

Patients treated with ECT were already at high risk of
suicide. Fifty percent of patients achieved suicidal reso-
lution after six ECT treatments. Combined ECT with
psychotherapy could be expected to decrease the number
of ECT treatments to resolve suicide risk. However, fur-
ther investigation is required.
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