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Abstract

Objective: Suicidal ideation (SI) is common in patients with depressive symptoms, who are 

the most common recipients of electroconvulsive therapy (ECT). We sought to quantify changes 

in self-reported SI occurring during treatment with ECT, and to identify factors associated with 

persistence of SI in patients beginning treatment with SI.

Methods: Retrospective, single-center cohort study of patients receiving ECT and who self-

reported symptoms using Quick Inventory of Depressive Symptomatology (QIDS) prior to ECT 

and after treatment #5 or #10. Changes in QIDS-reported SI over the course of ECT were 

calculated, and logistic regression models were performed to assess factors associated with 

reporting SI at the end of treatment.

Results: 2,554 provided baseline and follow-up SI scores, of whom, 1,931 (75.6%) endorsed SI 

at baseline. There was a reduction in SI with ECT treatment (McNemar’s test; df=1, Χ2=803.7; 

p<0.001), and in adjusted models 64.0% of individuals with baseline SI reported resolution of SI 

with ECT treatment, while 3.3% without baseline SI reported SI at the end of treatment. Higher 

baseline SI severity and outpatient treatment were associated with a higher odds of persistent SI 

among individuals beginning treatment with SI.
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Conclusion: ECT treatment was associated with reductions in self-reported SI. These results 

support the use of ECT in the treatment of patients with SI, but further research is needed to 

determine the effects of ECT on suicidal behavior.
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Introduction:

Suicide is a leading cause of death worldwide, with an estimated 1.3% of overall global 

deaths in 2019 attributable to suicide 1. In the United States, suicides in 2021 are near 

record-peak in number, with disparate rates depending on age, sex, and race 2. While many 

factors influence suicide risk, meta-analysis has indicated that prior suicidal ideation (SI) is 

one risk factor for suicidal behavior 3–5, and so reduction in SI is one important therapeutic 

goal. Electroconvulsive therapy (ECT) is an effective treatment for depression across the 

age span 6, and is associated with a reduction in SI 7–10, suicide attempts 11,12, completed 

suicide 13, and all-cause mortality 14–16. While some study results indicate increased risk 

of suicide death in ECT patients even if all-cause mortality decreased 14,15, there is great 

heterogeneity between studies. Moreover, access to ECT17,18 as well as treatment efficacy 

may vary based on patient demographics including age19 and race.20 Given the complex 

nature of SI, further data on the effects of ECT on SI using real-world data can help provide 

guidance around changes on SI that may occur during ECT during routine clinical practice.

Aims of the Study

This study explores changes in self-reported SI over the course of ECT using a large 

single-center clinical cohort. We sought to quantify changes in self-reported SI occurring 

during treatment with ECT, and to identify factors associated with persistence of SI in 

patients beginning treatment with SI.

Methods

Patient Population

This was a single center retrospective cohort study of patients aged 16 or older receiving 

ECT at a freestanding psychiatric hospital from May 2011 through March 2020. All patients 

self-reporting baseline symptom severity and at least one follow-up severity measure (see 

below) were included in the sample. Patients were followed through discontinuation of ECT 

or through treatment #10. This retrospective chart review study was approved by the Mass 

General Brigham Institutional Review Board with a waiver of informed consent.

Scales and Measurements

Treatment was monitored using patient self-report scales. These include the Quick Inventory 

of Depressive Symptomatology Self-Report 16-item scale (QIDS) 21, the Behavior and 

Symptom Identification Scale-24 (BASIS-24) 22, and the Montreal Cognitive Assessment 

(MoCA) 23. By default, patients reported symptom severity using these scales at baseline 
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and following treatment #5 and treatment #10. Demographic information, including race, is 

based on self-report from the baseline BASIS-24, while diagnosis was determined from the 

clinical diagnosis recorded at the time of first ECT treatment.

For the primary endpoint, self-reported SI was assessed based on item 12 of the QIDS, 

which asks about “thoughts of death or suicide” during the past 7 days on a 4-point scale 

of: 0 “I do not think of suicide or death”; 1 “I feel that life is empty or wonder if it’s worth 

living”; 2 “I think of suicide or death several times a week for several minutes”; 3 “I think of 

suicide or death several times a day in some detail, or I have made specific plans for suicide 

or have actually tried to take my life.” Scores >0 were defined as the presence of SI, with a 

score of 0 indicating a lack of SI.

ECT Treatment

ECT was provided using a Mecta Spectrum 5000Q instrument (Tualatin, OR). 

Individualized seizure threshold was determined at the time of first treatment, as previously 

reported 24,25. Subsequent treatments were delivered initially at 6x seizure threshold for 

right unilateral treatments, typically three times weekly, with electrode placement and 

dose adjusted clinically by the treating psychiatrist based on response 26–28. Methohexital 

was the default anesthetic agent with succinylcholine muscle relaxant, although etomidate, 

propofol, or ketamine anesthetic could be used at the discretion of the treating psychiatrist 

or anesthesiologist. Consistent with the MECTA titration tables, ultrabrief pulse ECT was 

defined as a pulse width of 0.3 ms or 0.37 ms, while pulse widths of ≥0.37 ms were defined 

as brief pulse.

Statistical Analysis

The demographic characteristics of the sample are reported through descriptive statistics. 

Suicidal ideation was determined using the QIDS SI question. Participants who scored a 

‘0’ on the item prior to treatment were reported as having no SI and participants who had 

scores greater than ‘0’ were reported as having SI at baseline. For the follow-up assessment, 

SI was based on the QIDS SI question at the 5th or 10th ECT treatment, whichever was 

the last assessment. As some patients did not have assessments precisely at treatment #5 or 

treatment #10, results were included if the assessment was performed within 2 treatments of 

this, so follow-up values could occur between treatments 3 and 7 or between treatments 8 

and 12.

Due to small cell sizes for some racial categories, race was dichotomized to “Not White” 

or “White” and ECT pulse width was dichotomized to “0.37 milliseconds or less” or 

“Greater than 0.37 milliseconds”. For the primary statistical analysis, SI scores at baseline 

and following ECT were compared using McNemar’s test. We also obtained unadjusted and 

adjusted odds ratios from logistic models with persistence of SI (i.e. SI at last assessment) 

as dependent variable and baseline SI based on baseline QIDS score as the independent 

variable of interest. The basic model was adjusted for confounders (variables that differed 

at baseline and were independently related to the outcome). These confounders included 

age, inpatient (vs outpatient), baseline BASIS-24 total score, baseline MOCA total score, 

perceived health (excellent/very good vs poor/very poor and good vs poor/very poor), 
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marital status (with partner vs no partner), race (White vs not White), and pulse width 

(≤0.37 vs >0.37). To address missing data on variables of interest, multiple imputation 

was conducted on the missing persistence of SI scores across 10 imputations, with age, 

sex, baseline QIDS, partner status, education, living status, MOCA category (cognitively 

impaired yes/no), diagnosis, general health, inpatient status electrode placement, and 

thoughts of death at baseline used to impute missing values. Logistic regression modeling 

was repeated with the imputed data; results of both analyses were similar, therefore only 

unimputed results are reported.

As a subgroup analysis, an additional logistic model was used to investigate clinical and 

demographic factors associated with persistence of SI among individuals with baseline SI. 

For this model, the presence of SI at the time of last treatment was the dependent variable, 

with age, sex, admission status (inpatient vs. outpatient), diagnosis, baseline overall QIDS, 

baseline QIDS SI score (1 vs. 2 vs. 3), final treatment number (5 vs. 10), initial electrode 

placement (unilateral vs. bilateral) and whether electrode placement was switched during 

treatment (yes vs. no) as independent variables. All analyses were implemented using SAS 

statistical software Version 9.4 or SPSS Version 29. An alpha level of 0.05 or less was used 

to determine statistical significance.

Results

During the study period, 3,062 patients provided symptom severity scores prior to ECT, of 

whom 2,554 provided at least one follow-up SI value and were included in the primary 

analysis. Of these 2,554 patients, 1,931 (75.6%) endorsed SI at baseline while 623 (24.4%) 

reported no SI. Overall, 1,065 patients were male (41.7%) and 2,313 (90.6%) were white. 

Primary clinical diagnoses were major depressive disorder (1,869; 73.2%) and bipolar 

disorder (548; 21.5%). Full demographic information is provided in Table 1 and Table 

S1. Patients were initially treated with predominantly right unilateral (2,445; 95.6%) and 

ultrabrief pulse (2,293; 89.8%) ECT parameters, and at the time of last treatment 2,247 

(88.0%) utilized right unilateral electrode placement and 1,695 (66.4%) ultrabrief pulse 

width.

At baseline, mean QIDS was 17.0±4.9 overall, indicating severe-range depression. The mean 

QIDS score was 12.8±4.9 for patients without baseline SI and 18.4±4.1 for patients with 

baseline SI. Baseline MoCA was a mean of 27.2 in both groups, indicating normal-range 

cognition. Among the 1,931 individuals reporting baseline SI, 991 (43.5%) reported a score 

of 1, 724 (31.8%) reported a score of 2, and 561 (24.7%) reported a score of 3, the highest 

level of SI on the QIDS (Figure 1). At the time of final ECT (5 or 10 treatments), a total 

of 1,049 individuals reported SI, including 40 of the 623 without baseline SI (6.4%) and 

1,009 of the 1,931 with baseline SI (52.3%). There was a higher proportion of patients 

expressing lower values of SI, and the null hypothesis that there was no change in SI 

was rejected. (McNemar’s test; df=1, Χ2=803.7; p<0.001). At time of last observation, 591 

patients reported an SI score of 1 (56.3% of those with SI), 371 reported an SI score of 2 

(35.8% of those with SI), and 82 reported an SI score of 3 (7.8% of those with SI).
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In order to explore clinical and demographic factors associated with report of SI at the time 

of last treatment, a logistic model was conducted on the outcome of QIDS-reported SI (vs. 

no SI). In this model, baseline SI was associated with a higher odds of SI at the end of 

treatment OR= 15.77 (95% CI: 11.3, 21.9; p<0.001). This relationship was maintained when 

the model was adjusted for confounders with ORadj=16.56 (95% CI: 11.7, 23.4; p<0.001). 

Based on this adjusted model, 96.7% of patients without SI at baseline remained free of SI at 

the time of last observation, while 64.0% of patients with baseline SI had resolution of SI at 

time of last observation once confounders were adjusted for (Table 2).

Finally, as a subgroup analysis, a logistic regression was performed to explore features 

associated with persistence of SI at the end of treatment among patients with baseline SI 

(Table 3). In this model, outpatient treatment (aOR 1.64; 95% CI: 1.33, 2.01; p<0.001), a 

change in electrode placement during treatment (aOR 2.11; 95% CI: 1.49, 3.00; p<0.001), 

and baseline SI score of 2 (aOR 2.17; 95% CI: 1.74, 2.70; p<0.001) or baseline SI score of 

3 (aOR 3.92; 95% CI: 3.01, 5.12; p<0.001) were associated with higher odds of persistent 

SI at the time of last treatment, while other variables were not significantly associated with 

persistent SI.

Discussion

In this sample of 2,554 patients receiving ECT, of whom 1,931 expressed SI at baseline, 

ECT was associated with a decrease in self-reported SI over the course of treatment. In an 

adjusted model, 96.7% of patients without SI at baseline remained free of SI at the time of 

last observation, while 64.0% of patients with baseline SI had resolution of SI at time of last 

observation. Among patients with persistent SI at the end of ECT, there was a reduction in 

the severity of SI, with a lower proportion of patients expressing the most severe levels of 

SI. Overall, these results support a robust improvement in self-reported SI with treatment 

with ECT. As this occurred over a period of 5 to 10 ECT treatments, or approximately 2–3 

weeks for patients receiving treatments three times per week, these results provide evidence 

that ECT may provide more rapid relief of suicidal ideation than may be possible with 

psychopharmacology or psychotherapeutic interventions 29.

Suicidal ideation resolved in 80.9% of patients with baseline SI in a prior randomized trial 

of bilateral ECT8, and in 75.6% of patients in a registry study of ECT in Sweden10. Fewer 

patients in this study had resolution of SI (47.8% in an unadjusted model; 64.0% in an 

adjusted model) which may reflect differences in baseline patient characteristics between 

study sites or possible true differences in treatment efficacy. The majority of patients in this 

study were treated initially with ultrabrief pulse unilateral ECT, as opposed to bilateral or 

unilateral brief pulse treatments. While these techniques have been compared for overall 

efficacy in depression treatment in multiple studies30–32, potential differences in treatment of 

suicidal ideation have not been explored. While emergent SI in individuals without baseline 

SI was uncommon in this sample, it did occur in a minority of patients, which supports 

ongoing careful monitoring of individuals receiving ECT for new or worsening suicidal 

symptoms.
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In a subgroup analysis, more severe baseline SI was associated with a higher odds of 

persistent SI despite treatment. Persistent SI was also more common in outpatient ECT 

recipients. As patients requiring hospitalization might be expected to have more severe 

baseline disease, this suggests that non-ECT treatments received during hospitalization may 

be responsible for some of the observed improvements in SI. Alternatively, outpatients and 

inpatients may differ in the nature or chronicity of SI as well as in comorbidities such as 

personality disorders, which may affect ECT responsiveness. Additionally, switching ECT 

electrode placement was associated with a higher odds of persistent SI. As this was a 

non-randomized trial, treatment switching was made based on clinical discretion, and so the 

association between treatment switching and persistent SI suggests that clinicians may be 

switching electrode placement in patients who are not adequately responding to the initial 

treatment modality. While this is often utilized in practice 28, the possible risks and benefits 

of this strategy are uncertain and will be explored in an ongoing prospective trial 33. In this 

sample, age was not associated with a higher odds of persistent SI, which is discordant from 

prior results indicating greater relief of SI in older individuals8,10.

Strengths of this study include its large sample size, with broad inclusion criteria making the 

sample more likely to be representative of typical clinical practice. We included patients of 

all diagnoses in the sample, allowing for greater generalizability of findings to other patients 

receiving ECT.

Limitations

This study relies on a single question about suicidal ideation from the QIDS. Similar 

single item suicide scales have demonstrated predictive value for suicide attempts and 

suicide deaths34,35, but this has not been explored specifically for the QIDS. We are unable 

to control for the effects of concomitant pharmacologic or psychotherapeutic treatments 

occurring during ECT treatment, which may confound the influence of ECT on self-reported 

SI. Additionally, while these results explore self-reported SI, we do not have data regarding 

suicidal behaviors or suicide attempts among patients, and are unable to assess the durability 

of improvements in SI following the completion of ECT. Additionally, many patients 

continued in the acute course beyond treatment #10, and so ECT may have had additional 

effects beyond the course analyzed in this paper. Analysis of further ECT for these patients 

and/or further switch to more aggressive forms of ECT, such as bitemporal placement, 

would be worthy of further investigation. Finally, as results of this study are based on patient 

self-report, individuals unwilling or unable to complete self-report scales are not included, 

which may hinder analysis of the most ill patients who may not have been physically or 

cognitively able to complete baseline or follow-up assessments (for instance due to severe 

neurovegetative symptoms).

Conclusion

Among 2,554 patients, 1,931 of whom had SI at baseline, treatment with ECT was 

associated with a reduction in self-reported SI, with a majority of patients with SI reporting 

resolution of these symptoms in an adjusted model. More severe baseline SI was associated 
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with higher odds of persistent SI at the end of treatment, but age and sex were not associated 

with SI persistence.
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Significant Outcomes:

• - Among 2,554 patients treated with ECT, 1,931 (75.6%) endorsed SI at 

baseline

• - ECT was associated with resolution of SI over the course of treatment for 

the majority of patients; emergent SI in individuals without baseline SI was 

uncommon

• - More severe SI at baseline and outpatient treatment were associated with 

higher odds of persistent SI at the end of treatment
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Limitations:

• - Single study center from retrospective chart review

• - SI evaluated using single item self-report; no information about suicidal 

behavior or suicide deaths

• - Effects of concomitant medication changes cannot be assessed
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Figure 1: 
top: self-reported SI scores at baseline (black) and following ECT treatment (gray). bottom: 

change in self-reported SI scores among individual patients from baseline to following 

treatment #5 or #10. Negative numbers representing improvement in SI, and positive 

numbers representing worsening of SI.
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Table 1:

baseline demographics of the sample

Analysis sample
(n=2554)

Overall No suicidal ideation at baseline Any suicidal ideation at baseline

N 2554 623 1931

Age (mean (SD)), years 46.7 (16.7) 51.4 (16.7) 45.1 (16.3)

Sex

 Male 1065 (41.7) 264 (42.4) 801 (41.5)

 Female 1489 (58.3) 359 (57.6) 1130 (58.5)

Race

American Indian or Alaskan Native 27 (1.1) 5 (0.8) 22 (1.1)

 Asian 63 (2.5) 15 (2.4) 48 (2.5)

 African American or Black 42 (1.6) 8 (1.3) 34 (1.8)

 White 2313 (90.6) 570 (91.5) 1743 (90.3)

 Other 12 (0.5) 5 (0.8) 7 (0.4)

 Unknown 97 (3.8) 20 (3.2) 77 (3.9)

Subjective Physical Health

Very poor 39 (1.5) 6 (0.9) 33 (1.7)

 Poor 331 (12.9) 70 (11.2) 261 (13.5)

 Good 1427 (55.9) 326 (52.3) 1101 (57.0)

 Very good 584 (22.9) 163 (26.2) 421 (21.8)

 Excellent 155 (6.1) 54 (8.7) 101 (5.3)

 Unknown 18 (0.7) 4 (0.6) 14 (0.7)

Clinical Diagnosis

 Major depressive disorder 1869 (73.2) 422 (67.7) 1447 (74.9)

 Bipolar affective disorder 548 (21.5) 149 (23.9) 399 (20.7)

 Other 56 (2.2) 18 (2.9) 38 (1.9)

Unknown 81 (3.2) 34 (5.5) 47 (2.4)

Baseline QIDS (mean (SD)) 17.04 (4.9) 12.8 (4.9) 18.4 (4.1)

Baseline QIDS SI

  0 623 (24.4) 623 (100) 0 (0.0)

  1 836 (32.7) 0 (0.0) 836 (43.3)

  2 618 (24.2) 0 (0.0) 618 (32.0)

  3 477 (18.7) 0 (0.0) 477 (24.7)

Baseline MoCA (mean (SD)) 27.2 (10.4) 27.2 (12.5) 27.2 (9.6)

ECT pulse width

 0.3 or 0.37 2293 (89.8) 525 (84.3) 1768 (91.6)

 0.5 65 (2.6) 21 (3.4) 44 (2.3)

1.0 196 (7.7) 77 (12.4) 119 (6.2)
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Analysis sample
(n=2554)

Overall No suicidal ideation at baseline Any suicidal ideation at baseline

 ECT electrode placement

 Unilateral 2442 (95.6) 579 (92.9) 1863 (96.5)

 Bilateral 112 (4.4) 44 (7.1) 68 (3.5)
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Table 2:

proportions of patients with and without baseline SI who do or do not have SI at the time of last treatment. 

Presented are unadjusted proportions and proportions adjusted for age, inpatient (vs outpatient), baseline 

BASIS-24 total score, baseline MOCA total score, perceived health (excellent/very good vs poor/very poor 

and good vs poor/very poor), marital status (with partner vs no partner), race (White vs not White), and pulse 

width (≤0.37 vs >0.37).

Group Unadjusted Proportion Adjusted Proportion

No baseline SI → developing SI at final treatment: 6.5% 3.3%

No baseline SI → no SI at final treatment: 93.5% 96.7%

Baseline SI → persistent SI at final treatment 52.2% 36.0%

Baseline SI → resolved SI at final treatment 47.8% 64.0%
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Table 3:

multivariate logistic regression on the outcome of persistent SI (compared to resolution of SI) among 1,931 

patients with baseline SI.

Exp(B) 95% C.I. P Value

Lower Upper

Age 1.00 1.00 1.00 0.51

Sex

 Female ref . .

 Male 1.01 0.84 1.23 0.89

Admission Status

 Inpatient ref . .

 Outpatient 1.64 1.33 2.01 <.001

Diagnosis 0.23

 Other ref . .

 Major depressive disorder 0.84 0.52 1.34 0.46

 Bipolar disorder 0.70 0.43 1.16 0.17

Baseline QIDS 1.01 0.99 1.04 0.37

Baseline SI Score <.001

 1 ref . .

 2 2.17 1.74 2.70 <.001

 3 3.92 3.01 5.12 <.001

Initial Electrode Placement

 Unilateral ref . .

 Bilateral 0.90 0.54 1.51 0.70

Change in Electrode Placement

 No ref . .

 Yes 2.11 1.49 3.00 <.001

Final Treatment Number

 5 ref . .

 10 0.88 0.71 1.09 0.23

Acta Psychiatr Scand. Author manuscript; available in PMC 2024 December 01.


	Abstract
	Introduction:
	Aims of the Study
	Methods
	Patient Population
	Scales and Measurements
	ECT Treatment
	Statistical Analysis

	Results
	Discussion
	Limitations

	Conclusion
	References
	Figure 1:
	Table 1:
	Table 2:
	Table 3:

