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Abstract

Objectives: Despite the putative anti-suicidal effect of electroconvulsive ther-

apy (ECT), patients receiving ECT remain at high risk of dying from suicide

due to the severity of their underlying mental illness. We aimed to quantify

this risk and to identify risk factors for suicide among patients receiving ECT.

Methods: Using nationwide Danish registers, we identified all patients that

initiated ECT between 2006 and 2016. These patients were matched on sex

and age to 10 reference individuals from the general Danish population.

Firstly, we compared 2-year suicide risk between patients initiating ECT and

the matched reference individuals. Secondly, we investigated if any patient

characteristics were associated with suicide following ECT via Cox propor-

tional hazards regression.

Results: A total of 11,780 patients receiving ECT and 117,800 reference indi-

viduals were included in the analyses. Among the patients receiving ECT,

161 (1.4%) died from suicide within two years. Compared to the reference indi-

viduals, patients having received ECT had a substantially elevated suicide rate

(Hazard rate ratio (HRR) = 44.48, 95%CI = 31.12–63.59). Among those having

received ECT, the following characteristics were associated with suicide: Male

sex (adjusted HRR (AHRR) = 2.32, 95%CI = 1.63–3.30), medium-term higher

education (AHRR = 2.64, 95%CI = 1.57–4.44); long-term higher education

(AHRR = 3.16, 95%CI = 1.68–5.94), history of substance use disorder

(AHRR = 1.51, 95%CI = 1.01–2.26) and history of intentional self-harm/

suicide attempt (AHRR = 4.18, 95%CI = 2.76–6.32).
Conclusions: Those who are male, have obtained medium-/long-term higher

education, or have a history of substance use disorder or intentional self-

harm/suicide attempt, are at particularly elevated risk of suicide following

ECT. These findings may guide clinical initiatives to reduce suicides.
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1 | INTRODUCTION

Electroconvulsive therapy (ECT) is an effective treatment
for patients with mental disorders, such as unipolar depres-
sion, bipolar disorder, and psychotic disorder that have not
responded to other treatments.1,2 ECT is also considered a
first-line treatment for acute, severe, and potentially life-
threatening cases of depression with psychotic symptoms,3

mania,4 catatonia,5 and, importantly, suicidality.6

The majority of clinical and epidemiological studies
having investigated this topic supports the anti-suicidal
effect of ECT across mental disorders.6–18 However,
because the “baseline” risk of suicide among patients
receiving ECT is highly elevated, suicide remains a rela-
tively common cause of death for those having received
ECT.18–20 Despite this fact, there is limited knowledge on
which patients that are at particularly elevated risk of sui-
cide following ECT.21 Such knowledge is essential to
establish as it could potentially allow for targeted mea-
sures to prevent suicides.22,23

One of the reasons why risk factors for suicide follow-
ing ECT have not been firmly established is likely that,
although suicide is relatively common among those
receiving ECT, the absolute risk is low. Hence, studying
potential risk factors with sufficient power requires larger
populations of patients receiving ECT and longer follow-
up (without loss to follow-up) than is feasible in most
clinical trials. Here, register-based studies may prove
helpful due to the availability of nationwide data on ECT
and suicides with virtually no loss to follow-up.21,24

Therefore, we conducted a study based on
data from nationwide Danish registers to address the fol-
lowing two sequential research questions:

I. How elevated is the risk of suicide among patients
having received ECT compared to the risk of suicide
in the general population?

II. Which patient characteristics are associated with
suicide following ECT?

2 | METHODS

2.1 | Data sources

The study was based on data from the Danish nationwide
registers.25 Specifically, we used data from the Danish

Civil Registration System (DCRS),26 the Danish National
Patient Register (DNPatR),27 the Danish Psychiatric Cen-
tral Research Register (DPCRR),28 the Danish National
Prescription Registry (DNPreR),29 the Population Educa-
tion Register (PER),30 the Employment Classification
Module (ECM),30 and the Danish Register of Causes of
Death (DRCD).31 The DCRS contains information on all
legal residents in Denmark, such as birth date, sex, vital
status, marital status, and the 10-digit personal identifica-
tion number, which can be used to link information

Significant outcomes

• The 2-year suicide risk of patients having
received treatment with ECT is highly elevated
compared with sex- and age-matched individ-
uals from the general population. The high sui-
cide rate among patients receiving ECT is to be
expected considering the severity of the mental
disorders treated with ECT.

• Among patients having received ECT, those
who are male, have medium- to long-term
higher education, or have a history of sub-
stance abuse or intentional self-harm/suicide
attempt are at particularly elevated risk of
suicide.

• Careful risk assessment and follow-up of
patients with the characteristics listed above
may reduce the rate of suicide in the years fol-
lowing treatment with ECT.

Limitations

• Due to the register-based approach of this
study, the clinical phenotyping of the patients
receiving ECT lacks detail. Most notably, the
registers do not contain information on the
psychopathological status of the patients
before, during, and following an ECT treat-
ment course (from rating scales, etc.).

• Denmark is among the countries where ECT is
used the most. It follows that the results of the
present study may not necessarily generalize to
other countries where ECT is used to a lesser
degree and/or for other clinical indications.

2 SPANGGÅRD ET AL.
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across the nationwide registers.26,32 The DPCRR holds
data on diagnoses assigned following admissions to Dan-
ish psychiatric hospitals since 1970 and following
outpatient- and emergency room contacts since 1995.28

Since 1994, the International Classification of Diseases,
10th edition (ICD-10)33 has been used as the diagnostic
reference in Denmark and hence also in the DPCRR. The
DNPatR holds information on ICD-10 diagnoses and
treatments from the somatic departments of the Danish
hospitals, including data on ECT treatments.27 The
DNPreR holds information on all prescription-based
drugs sold at Danish pharmacies since 1995.29 The PER
holds information on the highest obtained level of educa-
tion, while the ECM holds data on employment status.30

The DRCD contains data on the date and cause of death,
the latter registered in accordance with the ICD-10.31

2.2 | Identification and clinical/
sociodemographic characterization of
patients receiving ECT

We used the DNPatR to identify all patients receiving
ECT in Denmark from January 1, 2006, to December
31, 2016. Although data on ECT was registered since
2001, they are considered partly incomplete before
2006.34,35 We used the ECT data from 2005 for “washout”
to approximate 1-year incident case status by excluding
patients who received ECT in 2005. The diagnostic indi-
cation (ICD-10) for the first ECT was retrieved from the
DPCRR and the DNPatR and grouped as follows: Organic
mental disorder (F0-F9), psychotic disorder (F20-F29),
bipolar disorder (F31), unipolar depression (F32-F33),
personality disorder (F60-F61) and “other” (any other
diagnoses than those mentioned above). For all patients
receiving ECT, we retrieved information on any psychiat-
ric diagnoses assigned at Danish psychiatric hospitals in
the five years preceding ECT via the DPCRR, grouped as
follows: substance use disorder (F10-F19), psychotic dis-
order (F20-F29), bipolar disorder (F31), unipolar depres-
sion (F32-F33), anxiety or neurotic disorder (F40-F48)
and personality disorder (F60-F61). Similarly, we
retrieved information from the DNPreR on psychophar-
macological treatment in the year preceding ECT (for the
Anatomical Therapeutic Chemical (ATC) codes defining
the drug categories,36 see Supplementary Table 1). Data
on intentional self-harm/suicide attempts (ICD-10 codes
X60-X84) for the 5 years preceding ECT were retrieved
from the DPCRR and the DNPatR. The DNPatR was used
to retrieve information on diagnoses assigned at somatic
hospitals pertaining to the Charlson Comorbidity Index
(for the ICD-10 codes, see Supplementary Table 1) in the
5 years preceding ECT. Information on marital status

(married or registered partnership vs. not being married/
living in registered partnership), widowhood (yes/no),
highest obtained educational level (primary and lower
secondary school, high school/vocational school, short-
term higher education, medium-term higher education,
long-term higher education), and employment status
(employed, unemployed, or outside the labor force) was
obtained from the DCRS, PER, and ECM. For marital sta-
tus, widowhood, and educational level, data from the
most recent data update preceding the initiation of ECT
was used. For employment status, data from the year pre-
ceding the initiation of ECT was used.

2.3 | Matching to reference individuals
from the general population

We matched each patient receiving ECT (at the time of
ECT) on age (year of birth) and sex to 10 reference indi-
viduals from the general Danish population. The refer-
ence individuals were randomly drawn from the DCRS.

2.4 | Definition of death (any cause) and
suicide

The DRCD was used to determine the date of death for
the patients receiving ECT and the age- and sex-matched
reference individuals—and, in the event of death,
whether the cause of death was suicide. Suicide was
defined by the ICD-10 codes X60-X84.13,24,37

2.5 | Follow-up

The patients receiving ECT were followed from the day
of the first ECT treatment until death or two years after
receiving ECT, whichever came first. Similarly, the age-
and sex-matched reference individuals were followed
from the day on which the patient, to whom they were
matched, received ECT (matched date) until death, they
received ECT, or two years after the matched date,
whichever came first.

2.6 | Statistical analyses

To answer the two research questions, the following ana-
lyses were carried out: Firstly, we compared all-cause
mortality- and suicide rates, respectively, between the
patients receiving ECT and the age- and sex-matched
individuals from the reference group. Specifically, the
association between ECT patient status and death/suicide

SPANGGÅRD ET AL. 3
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was assessed via Cox proportional hazard regression ana-
lyses, yielding hazard rate ratios (HRRs). Secondly,
for the cohort of patients receiving ECT, we examined
potential associations between baseline clinical- and
sociodemographic characteristics and suicide via both
univariable (one characteristic examined per model)
and multivariable (all characteristics examined in the
same model) cox-regression analyses. The following
characteristics were examined: sex, age, ECT indica-
tion diagnosis, history of mental disorder including
substance abuse disorder, history of intentional self-
harm/suicide attempt, Charlson comorbidity index,
psychopharmacological treatment, marital status, wid-
owhood status, educational level, and employment
status. For all Cox proportional hazards regression
analyses, the proportional hazards assumption was
confirmed by comparing the log-log survival func-
tions. The analyses were conducted using Stata ver-
sion 15 (StataCorp) via remote access to Statistics
Denmark. All tests were 2-sided, and the significance
level was set at .05.

2.7 | Post hoc analysis of multiple risk
factors for suicide following ECT

Based on the results of the analysis of risk factors
described above, we chose to examine the risk of suicide
following ECT among patients with the following combi-
nations of characteristics: 1: Male sex + unipolar depres-
sion as indication for ECT, 2: Male sex + unipolar
depression as indication for ECT + age 50–69 years, 3:
Male sex + unipolar depression as indication for ECT +

age 50–69 years + medium- or long-term higher educa-
tion, 4: Male sex + unipolar depression as indication for
ECT + age 50–69 years + medium- or long-term higher
education + history of substance use disorder, and 5:
Male sex + unipolar depression as indication for ECT +

age 50–69 years + medium- or long-term higher educa-
tion + history of substance use disorder + history of
intentional self-harm/suicide attempt. The risk for sui-
cide among patients with these characteristics was com-
pared to that of all patients receiving ECT via Cox
proportional hazard regression.

2.8 | Ethics

The use of the register-based data for the purpose of
this study was approved by the Danish Health Data
Authority and Statistics Denmark. No further ethical
approval is required for register-based research in
Denmark (Waiver from the Central Denmark Region

Committees on Health Research Ethics: 1-10-72-1-22).
The project is registered with the Danish Data Protec-
tion Agency.

3 | RESULTS

3.1 | Cohort of patients receiving ECT

We identified a total of 11,780 patients that initiated
ECT. The clinical and sociodemographic characteristics
of these patients are listed in Table 1. Their median age
was 56.2 years (interquartile range: 42.0–69.7), and 61.5%
were women. The most common indication diagnosis for
ECT was unipolar depression (61.6%), followed by bipolar
disorder (15.8%) and psychotic disorder (11.6%).

3.2 | 2-year suicide- and all-cause
mortality rates among ECT patients and
matched individuals

The 11,780 patients were successfully matched on age
and sex to 117,800 randomly drawn individuals from the
general population (median age = 56.2 years (interquar-
tile range 42.0–69.7) and 61.5% women—see data on
other characteristics in Table 1). Table 2 lists the 2-year
suicide- and all-cause mortality rates for the ECT group
and the age- and sex-matched reference group, respec-
tively. It also lists the HRRs for the association between
ECT patient status and suicide and all-cause mortality,
respectively. Among the patients receiving ECT,
845 (7.2%) died compared to 3,712 (3.2%) individuals in
the reference group, corresponding to a HRR for all-
cause mortality of 2.33 (95%CI:2.17–2.52). Among the
patients receiving ECT, 161 (1.4%) died from suicide
compared to 37 (0.03%) individuals in the reference
group, corresponding to a HRR for suicide of 44.48 (95%
CI: 31.12–63.57). The time from initiation of ECT to sui-
cide is shown in Figure 1. The cumulative incidence
proportion of suicide was 0.6% after 6 months, 1.0% after
1 year, 1.2% after 18 months, and 1.4% after 2 years.

3.3 | Risk factors for suicide after ECT

Table 3 lists the results of the univariable analysis of the
association between the clinical- and sociodemographic
baseline characteristics and the risk of suicide among the
patients having received ECT. The following characteristics
were statistically significantly associated with suicide: Male
sex (HRR = 2.28, 95%CI = 1.66-3.11); age 60-69 years
(HRR = 1.63, 95%CI = 1.01–2.64); Medium-term higher

4 SPANGGÅRD ET AL.

 16000447, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/acps.13536 by K

arin L
avoie - C

ochrane C
anada Provision , W

iley O
nline L

ibrary on [16/02/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



education (HRR=1.49, 95%CI=1.01-2.18); Long-term
higher education (HRR = 1.85, 95%CI = 1.10–3.10),
having a history of substance use disorder
(HRR = 1.98, 95%CI = 1.41–2.78), and having a history
of intentional self-harm/suicide attempt (HRR = 4.03,
95%CI = 2.78–5.84).

Table 4 lists the results of multivariable analysis of
the association between the clinical- and sociodemo-
graphic baseline characteristics and the risk of suicide
among the patients having received ECT. The following
characteristics were statistically significantly associated
with suicide:

Male sex (adjusted HRR (AHRR) = 2.32, 95%
CI = 1.63–3.30); High school/vocational school
(AHRR = 1.80, 95%CI = 1.16-2.80), Medium-term
higher education (AHRR = 2.64, 95%CI = 1.57–4.44);
Long-term higher education (AHRR = 3.16, 95%
CI = 1.68–5.94), having a history of substance use dis-
order (AHRR = 1.98, 95%CI = 1.41–2.78), and having a
history of intentional self-harm/suicide attempt
(AHRR = 4.03, 95%CI = 2.78–5.84).

Being in the 60-69 years old was not statistically sig-
nificantly associated with suicide in the multivariable
model, but belonging to either this age group or that of
the 50–59 year old was positively associated with suicide
(AHRR of 1.62, 95%CI = 0.84–3.11 and 1.66, 95%
CI = 0.96–2.90, respectively).

TABLE 1 Characteristics of patients having received ECT and

the sex- and age-matched reference individuals from the

background population.

Patients receiving
ECT (n = 11,780)

Population
reference
(n = 117,800)

Females 7,243 (61.5%) 72,430 (61.5%)

Age, median years
(interquartile range)

56.2 (42.0–69.7) 56.2 (42.0–69.7)

Indication diagnosis for first ECT, n (%)

Organicmental
disorder

415 (3.5%)

Psychotic disorder 1,363 (11.6%)

Bipolar disorder 1,857 (15.8%)

Unipolar depression 7,253 (61.6%)

Personality disorder 162 (1.4%)

Other 730 (6.2%)

History of mental disorder, n (%)

Psychotic disorder 2,281 (19.4%) 667 (0.6%)

Bipolar disorder 2,412 (20.5%) 260 (0.2%)

Unipolar depression 8,952 (76%) 1,354 (11.5%)

Anxiety disorder 3,601 (30.6%) 1,566 (1.3%)

Personality disorder 1,379 (11.7%) 501 (0.4%)

History of substance use
disorder, n (%)

2,095 (17.8%) 2,162 (1.8%)

History of suicide
attempt/self-harm, n
(%)

790 (6.7%) 133 (0.1%)

Charlson comorbidity index, n (%)

0 8,704 (73.9%) 98,574 (83.7%)

1 2,059 (17.5%) 13,363 (11.3%)

≥2 1,017 (8.6%) 5,863 (5.0%)

Psychopharmacological treatment, n (%)

Any antidepressant 9,188 (78.0%) 11,438 (9.7%)

SSRI 5,652 (48.0%) 7,497 (6.4%)

SNRI 3,314 (28.1%) 1,607 (1.4%)

TCA 1,969 (16.7%) 1,561 (1.3%)

Antipsychotics 6,104 (51.8%) 2,664 (2.3%)

Lithium 1,320 (11.2%) 227 (0.2%)

Sedatives 7,291 (61.9%) 12,941 (11.0%)

Marital status, n (%)

Married/registered
partnership

4,800 (40.7%) 58,715 (49.8%)

Not married/
registered
partnership

6,973 (59.2%) 54,952 (46.6%)

Missing 7 (0.6%) 4,133 (3.5%)

(Continues)

TABLE 1 (Continued)

Patients receiving
ECT (n = 11,780)

Population
reference
(n = 117,800)

Widowhood, n (%) 1,475 (12.5%) 8,404 (7.1%)

Educational level, n (%)

Primary and lower
secondary school

4,317 (36.6%) 34,604 (29.4%)

High school/
vocational school

4,428 (37.6%) 42,298 (35.9%)

Short-term higher
education

321 (2.7%) 4,114 (3.5%)

Medium-term higher
education

1,733 (14.7%) 16,577 (14.1%)

Long-term higher
education

665 (5.6%) 7,055 (6.0%)

Missing 316 (2.7%) 13,152 (11.2%)

Employment status, n (%)

Employed 2,894 (24.6%) 50,926 (43.2%)

Unemployed 2,247 (19.1%) 10,143 (8.6%)

Outside the labor
force

6,628 (56.3%) 45,257 (38.4%)

Missing 11 (0.1%) 11,474 (9.7%)

SPANGGÅRD ET AL. 5
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3.4 | Post hoc analysis of multiple risk
factors for suicide following ECT

The results of the post hoc analysis of having multiple
likely risk factors for suicide are shown in Figure 2. The
figure shows a clear dose-response-like relationship
between the number of risk factors and the risk of sui-
cide in the two years following ECT. Notably, among
male patients aged 50–69 years, having depression as
the diagnostic indication for ECT, with medium- or
long-term higher education, and a history of substance
use disorder, as well as intentional self-harm/suicide
attempt, 17% died from suicide in the 2 years
following ECT.

3.5 | Test of proportional hazards

The proportional hazards assumption was met for all
analyses.

4 | DISCUSSION

In this population-based study, we found that patients
having received ECT have a significantly elevated all-
cause- and suicide mortality rate when compared to the
general population. Among those receiving ECT, being
male, having medium- to long-term higher education, or
having a history of substance use disorder or intentional

TABLE 2 All-cause mortality and suicide risk for individuals receiving ECT compared to sex- and age-matched individuals from the

general population.a

Number of events, n (%)
Rate of deaths/suicides per
1000 years of follow-up (95%CI)

Unadjusted hazard
rate ratio (95%CI)

All-cause mortality

Patients receiving ECT 845 (7.2%) 37.42 (34.98–40.03) 2.33 (2.17–2.52)

Population reference individuals 3,712 (3.2%) 16.02 (15.52–16.55) 1.00 (ref.)

Suicide

Patients receiving ECT 161 (1.4%) 7.13 (6.11–8.32) 44.48 (31.12–63.59)

Population reference individuals 37 (0.0%) 0.16 (0.12–0.22) 1.00 (ref.)

aAll individuals were followed from the date of first ECT or matched date (for control individuals) until two years after start of follow-up, death, first ECT (for
the sex- and age-matched individuals), whichever came first.

FIGURE 1 Aalen-Johansen curve

showing the crude cumulative incidence

of suicide among patients receiving ECT.

6 SPANGGÅRD ET AL.
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self-harm/suicide attempt was statistically significantly
associated with suicide after ECT.

The high mortality- and suicide rate among patients
receiving ECT is to be expected considering the severity
of the mental disorders treated with ECT38 and is in line
with findings from prior studies.6,15,18,39 This underlines
the need for careful monitoring of this patient population
following ECT—with emphasis on the risk of suicide. In
this regard, the result on risk factors for suicide following
ECT from the present study may be informative for risk-
stratified monitoring in clinical practice.

The identified risk factors for suicide following ECT
overlap with those reported by Brus et al. in their
register-based study of suicides among patients with uni-
polar depression receiving ECT in Sweden.21 Specifically,
Brus et al. found that male sex, substance use disorder,
being a widow, or having a history of suicide attempt was
positively associated with suicide following ECT.21 The risk
factors identified in the present study are also in line with
those reported for suicide in general. Indeed, male sex is
among the most consistently reported risk factors for
suicide,40,41 and the same goes for substance use
disorder,42,43 and prior intentional self-harm/suicide
attempts.41,44 Notably, all of these risk factors are associated
with strong suicidal intent and violent means of suicide.

That medium- and long-term higher education was
also positively associated with suicide among patients
receiving ECT may seem less intuitive and does not
match results from studies of risk factors for suicide at
the general population level, where higher educational
attainment has been found to be a protective factor.45,46

The reason for this difference is likely that those with
higher education who become sufficiently mentally ill to
require ECT may perceive this as a loss of status, which
increases the risk of suicide.47–49

TABLE 3 Association between patient characteristics and risk

of suicide among those having received ECT (univariable Cox

regression analysis).

HRR suicide

Sex

Female 1.0 (ref.)

Male 2.28 (1.66–3.11)

Age categories

<40 1.0 (ref.)

40–49 1.24 (0.74–2.10)

50–59 1.59 (0.99–2.58)

60–69 1.63 (1.01–2.64)

≥70 0.89 (0.53–1.50)

Indication diagnosis for first ECTa

Organic mental disorder 0.39 (0.10–1.57)

Psychotic disorder 1.01 (0.63–1.63)

Bipolar disorder 0.50 (0.29–0.87)

Unipolar depression 1.37 (0.98–1.92)

Personality disorder 1.80 (0.67–4.86)

History of mental disordera

Psychotic disorder 0.91 (0.61–1.35)

Bipolar disorder 0.77 (0.51–1.17)

Unipolar depression 1.30 (0.88–1.93)

Anxiety disorder 1.30 (0.94–1.79)

Personality disorder 1.05 (0.66–1.68)

History of substance use disorderb 1.98 (1.41–2.78)

History of suicide attempt/self-harmb 4.03 (2.78–5.84)

Charlson Comorbidity Index

0 1.0 (ref.)

1 0.97 (0.64–1.47)

≥2 1.00 (0.57–1.78)

Psychopharmacological treatment

Any antidepressant 1.01 (0.69–1.47)

SSRI 1.35 (0.99–1.84)

SNRI 0.89 (0.63–1.27)

TCA 0.86 (0.56–1.33)

Antipsychotics 0.82 (0.60–1.12)

Lithium 0.81 (0.47–1.37)

Sedatives 1.01 (0.73–1.39)

Marital statusa

Married/registered partnership 0.81 (0.59–1.12)

Not married/registered partnership 1.23 (0.89–1.70)

Widowhoodb 1.15 (0.73–1.80)

Educational levela

Primary and lower secondary school 0.47 (0.32–0.68)

(Continues)

TABLE 3 (Continued)

HRR suicide

High school/vocational school 1.21 (0.88–1.65)

Short-term higher education 0.44 (0.11–1.78)

Medium-term higher education 1.49 (1.01–2.18)

Long-term higher education 1.85 (1.10–3.10)

Employment statusa

Employed 1.31 (0.94–1.83)

Unemployed 0.80 (0.52–1.21)

Outside the labor force 0.92 (0.68–1.26)
aFor these univariable analyses, the reference category was all other strata
than the one in question.
bFor these univariable analyses, the reference category was no history of
substance use disorder, no history of suicide attempt/self-harm, and not

being a widow, respectively.
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In the present study, age was not as strongly associ-
ated with suicide as one might have expected a priory
given the literature on the relationship between advanced
age and suicide.50,51 This may be due to the fact that that
the prior probability of suicide is inherently elevated
among patients receiving ECT due to the severity of the
underlying mental illness (a ceiling-like effect). However,
while not being statistically significantly associated with
suicide in the multivariable analysis—possibly due to rel-
atively limited power with only 161 suicides over the
course of the 2-year follow-up—the risk of suicide
appears to be elevated among the 50- to 69-year-old
patients having received ECT.

We noted that treatment with an SSRI in the year
leading up to initiation of ECT was positively associated,
albeit not statistically significantly so, with suicide fol-
lowing ECT in both the univariable and multivariable
analyses. As there is no evidence from RCTs to suggest
that treatment with an SSRI should play a causal role
with regard to suicide,52 we believe that the most likely
interpretation of this finding (taking the nature of the
population of severely ill ECT recipients into account) is
that this characteristic represents a marker for insuffi-
cient treatment of depression prior to ECT. As indirect
support of this explanation, treatment with the other
pharmacological agents (SNRI, TCA, antipsychotics, sed-
atives and lithium), examined in this study—all of which
are typically prescribed for more severe/treatment resis-
tant depression—was negatively associated with suicide,
albeit not statistically significantly so.

The results of the post hoc analysis strongly suggest
that there is a dose-response-like association at play,
where having multiple likely risk factors is associated
with a very substantial risk of suicide. Indeed, 17% of
male patients aged 50–69 years, having depression as the
diagnostic indication for ECT, with medium- or long-
term higher education, and a history of substance use dis-
order, as well as intentional self-harm/suicide attempt,
died from suicide in the 2 years following ECT. It is rare

TABLE 4 Association between patient characteristics and risk

of suicide among those having received ECT (multivariable Cox

regression analysis).

Adjusted HRR suicide

Sex

Female 1.00 (ref.)

Male 2.32 (1.63–3.30)

Age categories

<40 1.00 (ref.)

40-49 1.16 (0.64–2.09)

50-59 1.66 (0.96–2.90)

60-69 1.62 (0.84–3.11)

≥70 0.97 (0.44–2.15)

Indication diagnosis for first ECT

Organic mental disorder 1.00 (ref.)

Psychotic disorder 1.61 (0.35–7.36)

Bipolar disorder 1.08 (0.22–5.31)

Unipolar depression 2.09 (0.51–8.62)

Personality disorder 3.39 (0.56–20.38)

History of mental disorder

Psychotic disorder 1.67 (0.82–3.40)

Bipolar disorder 1.02 (0.43–2.42)

Unipolar depression 1.00 (ref.)

Anxiety disorder 1.18 (0.77–1.82)

Personality disorder 1.05 (0.54–2.02)

History of substance use disorder 1.51 (1.01–2.26)

History of suicide attempt/self-harm 4.18 (2.76–6.32)

Charlson Comorbidity Index

0 1.00 (ref.)

1 0.99 (0.63–1.56)

≥2 0.90 (0.47–1.72)

Psychopharmacological treatment

None 1.00 (ref.)

Any antidepressant 0.87 (0.20–3.88)

SSRI 1.78 (0.86–3.71)

SNRI 0.44 (0.10–1.98)

TCA 0.33 (0.04–2.52)

Antipsychotics 0.72 (0.35–1.50)

Lithium 0.45 (0.10–2.03)

Sedatives 0.88 (0.49–1.57)

Marital status

Married/registered partnership 1.00 (ref.)

Not married/registered partnership 1.18 (0.80–1.76)

Widowhood 1.72 (0.95–3.10)

Educational level

Primary and lower secondary school 1.00 (ref.)

TABLE 4 (Continued)

Adjusted HRR suicide

High school/vocational school 1.80 (1.16–2.80)

Short-term higher education 0.74 (0.17–3.12)

Medium-term higher education 2.64 (1.57–4.44)

Long-term higher education 3.16 (1.68–5.94)

Employment status

Employed 1.00 (ref.)

Unemployed 0.90 (0.53–1.52)

Outside the labor force 1.06 (0.64–1.75)
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to see suicide rates of that magnitude in the literature—
and these findings obviously call for action.

Assuming that the identified risk factors may aid in
identifying patients at particularly elevated risk of suicide
following ECT, how should that information then be
used in clinical practice to reduce the number of sui-
cides? Employing a systematic protocol combining
monitoring of suicide risk (e.g., via regular telephone
follow-up53,54), identification and reduction of access to
lethal means,22,41 and appropriate follow-up by outpa-
tient psychiatric services, potentially including specific
counseling/therapy for those previously having
attempted suicide,55 would seem reasonable in this
regard. Ideally, such a protocol should be tailored to the
ECT population and tested in a randomized controlled
trial. There may also be psychopharmacological means of
reducing the risk of suicide following ECT. For depres-
sion treated with ECT, lithium may reduce the risk of
relapse of depression and suicide.21 This is in line with a
large body of literature strongly suggesting that lithium
has general anti-suicidal properties,56 in particular in the
treatment of bipolar disorder.57,58 Considering that 77.3%
of the patients in the present study received ECT for uni-
polar depression or bipolar disorder and that only 11.2%
of the patients had received lithium in the year leading
up to the ECT treatment, lithium could be considered as
a treatment option for a quite large proportion of ECT
recipients. Furthermore, gradual tapering of ECT,

combined with pharmacotherapy, may be preferable to
more abrupt transition from ECT to pharmacotherapy.59

There are limitations to this study, which should be
taken into account by its readers. First and foremost, it is
important to note that this study is register-based—with
the pros and cons this involves. The pros include the
large and “real-world” representative sample as well as
the long follow-up for deaths, including suicides. The
cons include the somewhat lacking clinical
phenotyping—besides the diagnostic indication for ECT.
Specifically, the registers do not contain information on
the psychopathological status of the patients before, dur-
ing, and following an ECT treatment course (from rating
scales, etc.). Furthermore, the diagnoses assigned to the
patients stem from standard clinical practice and are not
necessarily supported by research-based/standardized
assessments. The validity of the diagnoses in the Danish
registers is, however, considered to be high and sufficient
for research purposes.60–62 Relatedly, although the valid-
ity of data from the Danish Cause of Death Register is
also considered to be quite high,31 some suicides are most
likely misclassified as accidents. Also, although several
characteristics were considered in the analyses, residual
confounding cannot be excluded, limiting causal infer-
ence. This does, however, not preclude the clinical use-
fulness of the identified positive associations as
“markers” of increased risk of suicide among patients
having received ECT. Finally, Denmark is among the

FIGURE 2 Estimates of 2-year suicide risk after ECT for patients with multiple risk factors.
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countries where ECT is used the most.63 It follows that
the results of the present study may not necessarily gen-
eralize to other countries where ECT is used to a lesser
degree and/or for other clinical indications. However,
given the fact that the identified risk factors for suicide
following ECT are quite consistent with those known
from global suicide research, the generalizability is likely
substantial.

We find that patients treated with ECT are at highly
elevated risk of suicide compared with sex- and age-
matched individuals from the general population. Among
patients receiving ECT, those who are male, 50–69 years
old, have medium-term to long-term higher education, or
have a history of substance abuse or intentional self-harm/
suicide attempt, appear to be at particularly elevated risk.
While all patients receiving and having received ECT
should be monitored closely for suicidal ideation, and
other manifestations of relapse, extra careful risk assess-
ment and follow-up of patients with the characteristics
mentioned above may reduce the number of suicides.
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