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Abstract

Background. Major depressive disorder (MDD) contributes to suicide risk. Treating MDD
effectively is considered a key suicide prevention intervention. Yet many patients with
MDD do not respond to their initial medication and require a ‘next-step’. The relationship
between next-step treatments and suicidal thoughts and behaviors is uncharted.
Method. The VA Augmentation and Switching Treatments for Depression trial randomized
1522 participants to one of three next-step treatments: Switching to Bupropion, combining
with Bupropion, and augmenting with Aripiprazole. In this secondary analysis, features asso-
ciated with lifetime suicidal ideation (SI) and attempts (SA) at baseline and current SI during
treatment were explored.
Results. Compared to those with SI only, those with lifetime SI + SA were more likely to be
female, divorced, or separated, unemployed; and to have experienced more childhood adver-
sity. They had a more severe depressive episode and were more likely to respond to ‘next-step’
treatment. The prevalence of SI decreased from 46.5% (694/1492) at baseline to 21.1% (315/
1492) at end-of-treatment. SI during treatment was associated with baseline SI; low positive
mental health, more anxiety, greater severity and longer duration of current MDD episode;
being male and White; and treatment with S-BUP or C-BUP as compared to A-ARI.
Conclusion. SI declines for most patients during next-step medication treatments. But about 1 in
5 experienced emergent or worsening SI during treatment, so vigilance for suicide risk through the
entire 12-week acute treatment period is necessary. Treatment selection may affect the risk of SI.

Introduction

Suicide is a serious public health problem and a leading cause of death in the United States. In
2021, 48183 Americans died by suicide (Stone, Mack, & Qualters, 2023). Major depressive dis-
order (MDD) is a major contributing factor (Cai et al., 2021; Mann, Michel, & Auerbach,
2021; Nordentoft, Mortensen, & Pedersen, 2011). An individual suffering from MDD is
eight times more likely to die by suicide than those without the disorder (Moitra et al., 2021).

While prompt diagnosis and treatment of MDD prevents suicide (Mann et al., 2021), over half
of those with MDD who receive antidepressant medications do not achieve remission (Rush et al.,
2006). Failure to respond to first-line pharmacotherapy for MDD is associated with multiple
negative health outcomes (Johnston, Powell, Anderson, Szabo, & Cline, 2019), including ongoing
suicidal SI (Zisook et al., 2009), and the necessity of ‘next-step’ antidepressant treatments.

Whether next-step treatments exacerbate, ameliorate, or initiate suicidal thoughts and
behaviors is largely unknown. Which patients are likely to experience these benefits or risks
also is unknown. Addressing these clinical questions could better inform clinical decision-
making and patient care.

The Veteran Administration (VA) Augmentation and Switching Treatments for MDD
(VAST-D) study, a large multicenter, randomized, controlled next-step pragmatic treatment
trial for patients with MDD, provides a unique opportunity to investigate treatment-related
suicidal ideation (SI) and attempts (SA) among patients at high risk for suicide (Zisook
et al., 2019; Nichter et al., 2021). Unlike most controlled acute phase antidepressant treatment
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trials, VAST-D was broadly inclusive of patients with recent SI or
suicidal behaviors and typical psychiatric and medical comorbid-
ities (Mohamed et al., 2015).

This secondary analysis of VAST-D examines relationships
between next-step antidepressant treatments and SI in a high-risk
group of outpatients with MDD to address the following ques-
tions in depressed outpatients with inadequate benefit from at
least one prior antidepressant medication:

1) What sociodemographic and clinical features are associated
with lifetime SI and SA?

2) Are lifetime SI and SA associated with treatment outcomes?
3) What is the trajectory of SI during next-step antidepressant

medication treatments?
4) What are the comparative effects of three commonly used

next-step antidepressant treatments on SI in participants
with and without current SI?

5) Which sociodemographic, clinical, and treatment features are
associated with risk for new-onset or worsening of SI during
the initial 12 weeks of a new course of treatment?

Methods

Study design

Complete descriptions of the study design, participant selection,
methods and procedures are available (Mohamed et al., 2017;
Zisook et al., 2016). In brief, VAST-D was a multi-site rando-
mized, single blind, parallel-assignment trial that included
Veterans Health Administration (VHA) patients with nonpsycho-
tic MDD from 35 VHA sites who were referred by their treating
clinicians following an inadequate response (i.e. still moderately to
very severely depressed) after at least one course of antidepressant
treatment meeting minimal standards for dose and duration.
Participants were randomly assigned to one of three treatment
strategies for up to 36 weeks: switch to another antidepressant,
bupropion-sustained release (S-BUP); combine current treatment
with bupropion-SR (C-BUP); or augment current treatment with
an antipsychotic, aripiprazole (A-ARI). This report focuses on the
initial 12-week acute treatment period.

Participants

Participants were mostly male (85%) and White (69%) and most
had recurrent MDD (63%); 35% had been treated with three or
more antidepressant medication trials (mean = 2.4, S.D. = 1.7)
and 15% with an antipsychotic medication.

Study measures

Baseline measures of suicidality

The baseline clinician-rated Columbia Suicide Severity Rating
Scale (C-SSRS) (Posner et al., 2011) determined the presence of
lifetime or recent (past 3-months) suicidal thoughts and beha-
viors. Each of six yes/no questions addresses a different compo-
nent of the respondent’s lifetime or recent SI severity and
behavior: (1) wish to be dead; (2) non-specific suicidal thoughts;
(3) active SI with any methods (no plan) without intent to act (4)
active SI with some intent to act, without specific plan; (5) active
SI with specific plan and intent; (6) suicidal behavior (actual
attempts, non-suicidal self-injurious behavior, interrupted
attempts, aborted attempts, and preparatory acts or behaviors).

For this study, participants were characterized as having
lifetime SI if they endorsed any of the five SI items and lifetime
SA if they responded ‘yes’ to actual suicide attempts at the base-
line evaluation. Severity of SI was scored as the number of the
highest question endorsed (range: 0 to 5).

Suicidal ideation during the 12-week treatment period

The clinician rated Quick Inventory of Depression Severity
(QIDS-C16) (Rush et al., 2003) was administered at baseline and
at each treatment visit. QIDS-C16 item 12 was selected to measure
current SI and changes over the course of treatment because the
QIDS-C16 was administered at each visit and referenced the last
week, whereas the C-SSRS was routinely administered only at
baseline and week 12 (or last visit) and referenced the last
3-month period. Item 12 was scored on a 4-point scale from 0–
3 (0 = ‘does not think of suicide or death’; 1 = ‘feels life is empty
or is not worth living’; 2 = ‘thinks of suicide several times a
week for several minutes’; 3 = ‘thinks of suicide/death several
times a day in depth or has made specific plans for suicide or
has attempted suicide’). Participants were characterized as having
current SI if they endorsed any level of SI above 0. Those who
endorsed a response of 1 were considered to have current passive
SI, while those responding with 2 or 3 were considered to have
current active SI. Online Supplementary Table 1 contains a gloss-
ary of ‘suicidality’ used in this study.

Other baseline measures

Information about age, gender, race, ethnicity, education, employ-
ment, marital status, and duration of current depressive episode
were collected via patient interview. Childhood abuse was assessed
with the 10-item short form of the Adverse Childhood
Experiences Survey (ACE) (Bernstein et al., 2003; Felitti et al.,
1998). A 9-item adaptation of the Brief Grief Questionnaire
(Shear, Jackson, Essock, Donahue, & Felton, 2006) was used to
assess prolonged grief related to the death of a close relationship.
Study staff administered the Mini-International Neuropsychiatric
Interview (M.I.N.I.) (Sheehan et al., 1998) to document post-
traumatic stress disorder (PTSD) and to assess certain exclusion-
ary criteria. To evaluate severity of depression at baseline, study
staff administered the QIDS-C16 (Rush et al., 2003) and the
Clinical Global Impression-Severity scale (CGI-S) (Guy, 1976).
Participants also competed the Patient Health Questionnaire
(PHQ-9) (Kroenke, Spitzer, & Williams, 2001). The 21-item self-
report Beck Anxiety Inventory (BAI) (Beck, Epstein, Brown, &
Steer, 1988) measured severity of anxiety symptoms. The
16-item Quality of Life Enjoyment and Satisfaction
Questionnaire-Short Form (Q-LES-Q-SF) (Endicott, Nee,
Harrison, & Blumenthal, 1993) and the EuroQOL health state
score (Group, 1990) measured quality of life and functioning.
Mixed features were measured by a self-rated 12-item Mixed
Features Scale, based on items taken directly from the DSM-5’s
criteria for mixed features (APA, 2013). Positive Mental Health
was measured with a brief, 7-item, self-rated scale with items
such as ‘I look forward to each day’ and ‘I am a good person.’

Treatment

1522 participants were randomly assigned to S-BUP (n = 511),
C-BUP (n = 505) or A-ARI (n = 506). The most prescribed
index antidepressants were, in descending order, sertraline,
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citalopram, fluoxetine, venlafaxine, paroxetine, duloxetine, mirtaza-
pine, and escitalopram. Treatments included titration (cross-titration
for the switch group) from standard starting doses of 150mg of
bupropion-SR to 300mg or 400mg daily; or from 2mg of aripipra-
zole with titration to 5, 10, or 15mg daily, until depressive symptoms
remitted, or adverse effects were intolerable. Treatment visits
occurred at baseline and weeks 1, 2, 4, 6, 8, 10, and 12.

Safety

A detailed safety plan was implemented to monitor and respond
to SI. A response of 3 on QIDS-C16 item 12 triggered the admin-
istration of the C-SSRS to further evaluate the severity of SI. For
participants determined to be at-risk based on the C-SSRS, clin-
ical evaluation, or participant report, a clinical evaluation was
conducted by the Site Investigator or mental health clinician.
The participant was not left alone until the evaluation and dispos-
ition were completed. Additional visits were recommended for
emergent or worsening SI. For participants remaining in the
study after exhibiting potential suicide risk, a suicide risk manage-
ment strategy, which included a detailed safety plan (Stanley &
Brown, 2012) and weekly visits until symptoms improved or
study treatment was discontinued, was implemented.

Statistical analysis

Descriptive statistics, including means and standard deviations for
continuous variables and frequencies and percentages for categor-
ical data, were computed for the different lifetime suicide risk sub-
groups from the C-SSRS (no lifetime SI or SA, lifetime SI only,
lifetime SA). Parametric (e.g. t test, F-test) or non-parametric
tests (e.g. chi-square tests) were used to compare distributions of
the sociodemographic, psychiatric, and medical characteristics at
baseline, and response and remission during the 12-week acute
treatment period among the three SI categories. A significance
level of 0.0167 (0.05/3) was set to evaluative the 3-way comparisons,

A descriptive exploration of change in SI from baseline to the
first post-baseline treatment visit and to the 12-week or final visit
was conducted by categorizing participants into 3 groups: (1)
those with no SI at baseline (QIDS-C16 item 12 = 0; reference cat-
egory); (2) those with baseline passive SI (QIDS-C16 item 12 = 1);
and (3) those with baseline active SI (QIDS-C16 item 12 = 2 or 3).
Only participants who competed at least one post baseline visit
were included in this analysis. For those who dropped out before
week 12, the last observed value was carried forward.

Generalized estimating equations (GEE) modeling using an
alternating logistic regression (ALR) algorithm (Heagerty &
Zeger, 1996) for multinomial ordinal data (PROC GEE, SAS ver-
sion 9.4) was employed to model the association of baseline socio-
demographic and clinical characteristics and treatment with
repeated measures of SI based on QIDS-C16 item 12 responses
at weeks 1, 2, 4, 6, 8,10, and 12. Baseline QIDS-C16 item 12
response was excluded from the repeated measures, but included
as a baseline covariate to focus modeling on SI reported during
the 12-week treatment period. The following baseline covariates
were assessed individually in separate repeated measures models
also including treatment and baseline QIDS-C16 item 12 score:
age, gender, race, PTSD diagnosis, CGI severity, C-SSRS lifetime
and recent severity, C-SSRS suicidal behaviors, QIDS-C16 total
score, PHQ-9 total score, Q-LES-Q quality of life score,
EuroQOL health state score, BAI total score, positive mental
health score, prolonged grief score, ACE score, mixed features

score and log transformed durations of present episode (in
months) and current treatment trial (in months). A multivariable
model was developed using a forward stepwise approach to add
covariates significant at the p < 0.05 level and models improving
QIC goodness of fit statistics.

Results

Of the 1522 trial participants, 1499 were administered the base-
line C-SSRS to measure lifetime and recent (past 3-months) SI
and behavior. Table 1 lists the frequencies of graded categories
of lifetime and recent suicidal thoughts and behaviors. Almost
half of the participants, 749 (47.6%), had lifetime SI without SA
while 336 (22.4%) had SI + SA. The other 414 (27.6%) partici-
pants had no lifetime SI or SA.

Sociodemographic and clinical features and treatment
outcome associated with lifetime SI and SA

Table 2 shows that participants with either lifetime SI only or SI +
SA were more likely than those with neither SI or SA (lifetime) to
report current SI on the QIDS16 and PHQ-9 SI items, were more
markedly or severely ill (CGI-S), had more severe depressions and
anxiety, more prolonged grief, adverse childhood events, and
diagnosis with PTSD, and less positive mental health.
Compared to those with lifetime SI only, participants with life-
time SI + SA were more likely to be female, unmarried,
unemployed, and to endorse recent SI (within 3 months) on
the C-CSSR, being moderately to severely ill, and to have experi-
enced more early life adversities. There were no differences
between the 3 groups on remission to next-step study treatments,
but participants with SI + SA where more likely than those with

Table 1. Lifetime and recent suicidal thoughts and behaviors (n = 1499)

C-SSRS item Lifetime
Recent (Past 3

months

N(%) N(%)

Suicidal thoughts

Wish to be dead 1065 (70.5%) 560 (37.4%)

Non-specific suicidal thoughts 819 (54.6%) 258 (17.2%)

Active SI with any methods (no
plan) without intent to act*

659 (44.0% 183 (12.2%)

Active SI with some intent to act,
without specific plan*

474 (31.6%) 58 (3.9%)

Active SI with specific plan and
intent*

369 (24.6%) 37 (2.5%)

Suicidal behaviors

Actual suicide attempt 336 (22.4%) 13 (0.9%)

Non-suicidal self-injurious
behavior

146 (9.7%) 20 (1.3%)

Interrupted attempt 123 (8.2%) 10 (0.7%)

Aborted attempt 198 (13.3%) 16 (1.1%)

Preparatory acts or behaviors 187 (12.5%) 24 (1.6%)

Percents are from total cohort with completed C-SSRS (n = 1499).
*N = 819 for lifetime SI and 258 for recent SI as only asked of those answering ‘yes’ to
question 1 (wish to be dead) or 2 (non-specific suicidal thoughts) are asked about these
items.
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Table 2. Association of baseline characteristics and response/remission with history of suicide ideation or suicide attempts prior to treatmenta

CSSR-S – Lifetime suicidal ideation (SI) or attempts (SA)

(1) No SI or SA
(N-414)

(2) SI only
(N = 749)

(3) SI + SA
(N = 336) (1) Vs. (2) (1) Vs. (3) (2) Vs. (3)

N (%) N (%) N (%) p-value† p-value† p-value†

Baseline characteristics

Gender 0.57 0.010 0.0005

Male 356 (86) 653 (87.2) 265 (78.9)

Female 58 (14.0) 96 (12.8) 71 (21.1)

Race <0.0001 0.11 0.038

White 260 (62.8) 536 (71.6) 217 (64.6)

African American 126 (30.4) 140 (18.7) 85 (25.3)

Other 28 (6.8) 73 (9.7) 34 (10.1)

Ethnicity 0.86 0.45 0.32

Missing 0 1 (0.1) 1 (0.3)

Non-Hispanic 370 (89.40 666 (88.9) 305 (90.8)

Hispanic 44 (10.6) 82 (10.9) 30 (8.9)

Marital status 0.20 0.087 0.0020

Married/Cohabitating/Civil Commitment 197 (47.6) 359 (47.9) 129 (38.4)

Divorced/Separated 153 (37.0) 251 (33.5) 150 (44.6)

Never married 47 (11.4) 115 (15.4) 42 (12.5)

Widowed 17 (4.1) 24 (3.2) 15 (4.5)

Employment status 0.90 0.0071 0.0005

Missing 1 (0.2) 4 (0.5) 1 (0.3)

Employed 105 (25.40 194 (25.9) 84 (25.0)

Retired (and not working) 137 (33.1) 253 (33.8) 79 (23.5)

Unemployed (includes those on disability or
assistance)

171 (41.3) 298 (39.8) 172 (51.2)

Suicidal ideation (other measures)

CSSR-S Severity Score – Recent (with last 3
mos.)

N/A N/A 0.0011

0 358 (100.0) 375 (50.1) 133 (39.6)

1 Wish to be dead 0 214 (28.6) 101 (30.1)

2 Thoughts about killing self 0 49 (6.5) 23 (6.9)

3 Thinking about how 0 77 (10.3) 44 (13.1)

4 Intent to act on thoughts 0 13 (1.7) 16 (4.8)

5 Plan to carry out intent 0 21 (2.8) 19 (5.7)

QIDS-C16 Item 12 suicidal ideation <0.0001 <0.0001 0.057

0 = Does not think of suicide or death 323 (78.0) 340 (45.4) 138 (41.1)

1 = Feels life is empty or is not worth living 82 (19.8) 273 (36.4) 116 (34.5)

2 = Thinks of suicide/death several times a
week for several minutes

8 (1.9) 127 (17.0) 70 (20.8)

3 = Thinks of suicide/death several times a day
in depth, or has made specific plans, or
attempted suicide

1 (0.2) 9 (1.2) 12 (3.6)

PHQ-9 Item 9 –Feeling would be better off dead <0.0001 <0.0001 0.024

0 = Not at all 378 (91.3) 387 (51.7) 148 (44.0)

(Continued )
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Table 2. (Continued.)

CSSR-S – Lifetime suicidal ideation (SI) or attempts (SA)

(1) No SI or SA
(N-414)

(2) SI only
(N = 749)

(3) SI + SA
(N = 336) (1) Vs. (2) (1) Vs. (3) (2) Vs. (3)

N (%) N (%) N (%) p-value† p-value† p-value†

1 = Several days 24 (5.8) 217 (29.0) 102 (30.4)

2 = More than half the Days 7 (1.7) 95 (12.7) 48 (14.3)

3 = Nearly every day 5 (1.2) 50 (6.7) 38 (11.3)

Depression severity (CGI-S) <0.0001 <0.0001 0.0019

Missing 3 (0.7) 3 (0.4) 4 (1.2)

Mildly/Moderately ill 256 (61.8) 366 (48.9) 129 (38.4)

Markedly/Severely ill 155 (37.4) 380 (50.7) 203 (60.4)

PTSD (MINI) 0.0003 0.0011 0.78

No 255 (61.6) 379 (50.6) 167 (49.7)

Yes 159 (38.4) 370 (49.4) 169 (50.3)

Study treatment 0.55 0.34 0.82

Switch-Bupropion (S-BUP) 132 (31.9) 253 (33.8) 118 (35.1)

Combine-Bupropion (C-BUP) 149 (36.0) 246 (32.8) 104 (31.0)

Augment-Aripiprazole (A-ARI) 133 (32.1) 250 (33.4) 114 (33.9)

Outcomes categorical data

Response or remission

No 146 (35.3) 252 (33.6) 88 (26.2) 0.58 0.0076 0.014

Yes 268 (64.7) 497 (66.4) 248 (73.8)

Remission only

No 292 (70.5) 574 (76.6) 240 (71.4) 0.022 0.79 0.067

Yes 122 (29.5) 175 (23.4) 96 (28.6)

Continuous data

Mean (Std) Mean (Std) Mean (Std) p-value†† p-value†† p-value††

Age (years) 55.3 (12.5) 54.2 (12.5) 53.6 (11.2) 0.16 0.045 0.41

PHQ-9 score (baseline) 15.0 (5.2) 16.6 (5.1) 16.8 (5.0) <0.0001 <0.0001 0.54

QIDS-C16 score (baseline) 16.1 (3.3) 16.7 (3.2) 17.2 (3.2) 0.0018 <0.0001 0.023

QLESQ Quality of Life Score 42.0 (15.7) 40.4 (14.0) 39.2 (13.2) 0.083 0.010 0.18

EuroQol Health Score 56.2 (20.7) 52.8 (20.3) 53.4 (19.7) 0.0065 0.065 0.63

Prolonged Grief Score* (Q4-Q10) 11.5 (3.7) 12.1 (3.7) 12.4 (3.9) 0.0086 0.0014 0.22

Complicated Grief Score 4.2 (3.6) 4.7 (3.8) 5.0 (4.1) 0.029 0.0064 0.28

Beck Anxiety Index (BAI) Total Score 16.7 (11.2) 19.9 (11.0) 20.2 (11.5) <0.0001 <0.0001 0.66

Positive Mental Health Score 15.9 (4.2) 14.7 (4.0) 14.6 (4.1) <0.0001 <0.0001 0.51

Mixed Features Score (DSM) 11.5 (2.5) 11.6 (2.6) 11.8 (2.8) 0.32 0.23 0.48

Adverse Childhood Experience Score** 2.4 (2.3) 3.2 (2.5) 3.8 (2.6) <0.0001 <0.0001 0.0002

Current episode duration (mos) 76.9 (126.6) 91.2 (133.4) 92.0 (136.8) 0.012 ††† 0.037 ††† 0.88†††

Current treatment trial (mos) 37.8 (44.5) 37.2 (48.2) 39.4 (46.7) 0.58 ††† 0.79††† 0.41†††

aValues based on available data.
†p-values for categorical measures are from chi-square tests.
††p-values for continuous measures are from F-tests for one-way analyses of variance.
†††F-tests for duration of current episode and duration of current treatment trial were performed on log transformed data.
†††† −p-values for comparison of severity score levels 0–5 between those with SI and history of SA and those without SA, excluding those with no history of SI.
p-values in bold indicate meeting a significance level p < 0.0167 with no adjustment for multiple comparisons to the values in the table.
*Prolonged grief score was by total score for 7 items from the 9-item Brief Grief Questionnaire (Zisook et al., 2021).
**Mean score on the 10-item Childhood Adversity Scale (Bernstein et al., 2003).
CGI-S = Clinical Global Impression – Severity rating scale.
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no lifetime SI or SA and those with SI only to respond to next-
step treatments.

SI during treatment by baseline SI

Participants who completed at least one QIDS-C16 at a scheduled
visit (N = 1492) were included in the analysis of SI reported dur-
ing follow-up. QIDS-C16 item 12 was used as the measure of SI.
At baseline, over half (53.5% or 798/1492) of the participants
were categorized as having ‘no SI’, almost a third (31.4% or
468/1492) were categorized as ‘passive SI’ and 15.1% (226/1492)
were categorized as having ‘active SI’.

Overall, the number of participants with no SI increased from
798 (53.5%) at baseline to 1065 (71.4%) at the first treatment
visit and to 1177 (78.9%) at the final visit. In contrast, the number
with passive SI decreased from 468 (31.3%) to 305 (20.4%) at the
first visit and to 210 (14.1%) at the final visit; and the number
with active SI decreased from 226 (15.1%) to 122 (8.2%) at the
first visit and to 105 (7.0%) at the final visit. Emergent SI occurred
in 209 participants with no SI at baseline (26.2%), worsening SI in
88 participants with passive SI at baseline (18.8%) and 14 with
active SI at baseline (6.8%). Online Supplemental Figure 1 illus-
trates the overall decline in SI, albeit with fluctuations in the occur-
rence and intensity of SI during the 12-week treatment period.

SI during treatment by baseline SI and medication groups

Figure 1a shows most participants who start with no SI at baseline
do not experience treatment emergent SI, and if they do, it is
more likely to be passive than active SI. When emergent SI
occurred, it was generally by the first week of treatment and the
rate waxed and waned over time. Those treated with A-ARI
appeared to have the lowest rates of both passive SI (2.7%) and
active SI (0.5%) at the final visit.

Figure 1b illustrates that most participants who started with
passive SI at baseline experienced a drop in SI as early as week
1 regardless of treatment group. A smaller proportion of partici-
pants began to experience active SI by week 1 and the proportion
of those with active SI remained fairly consistent over the
12-weeks of treatment. By the end of treatment, those treated
with S-BUP appeared to have the highest rates of both passive
SI (24.4%) and active SI (9.8%).

Figure 1c shows most participants who start with active SI at
baseline experience a drop in SI as early as week 1 regardless of
treatment group. Rates continued dropping through most of the
12-week treatment period. Participants treated with S-BUP had
the highest rate of active SI throughout follow-up.

Online Supplementary Table 1 provides week to week data on
SI by the three categories of SI and three treatment groups.

Sociodemographic and clinical features and treatment group
associated with risk of emergent or worsening SI during
12-week treatment

The evaluation of individual baseline covariables using alternating
logistic regression (ALR) models with responses to item 12 on the
QIDS-C16 as the outcome measure for SI showed that several
demographic factors and most measures of depression severity
and associated features were associated with SI reported during
follow-up (Table 2). All ALR logistic regression models included
baseline QIDS-C16 item 12 response, treatment and visit week to
parameterize the effects for repeated SI outcome measures. With

no covariate added to the base model, the risk of SI in follow-up
was more than 10 times greater for those with active SI (OR 10.64,
95% CI 8.36–13.55) and more than five times greater for passive
SI (OR 5.50, 95% CI 4.45–6.81) compared to no SI, and also sig-
nificantly greater for active SI compared to passive SI (OR 1.94,
95% CI 1.55–2.42). When individual baseline characteristics
were added to the model, African American participants showed
a significantly lower risk of SI compared to White participants
(OR 0.78, 95% CI 0.62–0.99), and females had a lower risk of
SI than males (OR 0.76, 95% CI 0.59–0.99). Higher (worse)
QIDS-C16 total scores, PHQ-9 score, CGI-S score, BAI score,
ACE score, prolonged grief score, and PTSD all demonstrated
an increased risk of SI. Lower (worse) PMH score, EuroQOL
and Q-LES-Q scores also were significantly associated with greater
risk of SI. Compared to participants with no lifetime SI, those
with lifetime SI had greater odds of either passive (OR 2.16,
95% CI 1.61–2.90) or active (OR 2.56, 95% CI 1.94–3.39) SI dur-
ing treatment. Similarly, participants with recent SI were at greater
risk for either passive (OR 2.24, 95% CI 1.78–2.82) or active (OR
2.76, 95% CI 2.06–3.68) SI during treatment. Two characteristics
of the current MDD were significantly associated with SI: greater
duration of episode (OR 1.22, 95% CI 1.07–1.40) and shorter dur-
ation of treatment (OR 0.73, 95% CI 0.62–0.87) (Table 3).

A multivariable ALR logistic regression model including all
covariates that were still significant at p < 0.05 level after adjust-
ment for all other significant variables was developed using a for-
ward stepwise variable selection strategy. Figure 2 illustrates the
odds (risk) of SI were still significantly lower in females relative
to males (OR 0.65, 95% CI 0.51–0.85, p < 0.005); African
Americans relative to Whites (OR 0.71, 95% CI 0.58–0.96, p <
0.05) and other racial groups relative to Whites (OR 0.74, 95%
CI 0.52–0.96, p < 0.05); and those with higher positive mental
health scores (OR 0.95, 95% CI 0.92–0.97, p < 0.0001). The multi-
variable also demonstrated the risk of SI was significantly higher
in those indicating active lifetime SI on the C-CSSR (OR 2.75,
95% CI 2.04–3.70, p < 0.0001) and active current SI on the
QIDS-C16 (OR 4.96, 95% CI 3.74–6.58, p < 0.0001), as well as pas-
sive lifetime SI on the CSSR (OR 2.30, 95% CI 1.69–3.12, p <
0.0001) and passive current SI at baseline on the QIDS-C16.

(OR 3.74, 95% CI 2.98–4.68, p < 0.0001) relative to no SI during
those time periods. Other factors associated with increased risk
of SI were more severe depression symptoms assessed by
QIDS-C16 (OR 1.07, 95% CI 1.03–1.11, p < 0.005), higher BAI
(anxiety) scores (OR 1.01, 95% CI 1.00–1.02, p < 0.05), longer
duration of current episode of depression (OR 1.15, 95% CI
1.00–1.32, p < 0.05) and shorter duration of current treatment
trial at randomization (OR 0.83, 95% CI 0.70–0.99, p < 0.05).
After adjusting the model with the covariates above, co-occurring
PTSD, quality of life, general health, childhood adversity, grief
score, and mixed symptoms were not significant.

Risk of SI occurring during treatment was significantly lower for
treatment with A-ARI compared to both S-BUP (OR 0.63, 95% CI
0.50–0.79, p < 0.0001) and C-BUP (OR 0.71, 95% CI 0.57–0.89, p <
0.0034). The relative odds of SI decreased each week relative to week
1, indicating improvement over time, with magnitude of SI risk
decreasing from 0.73 to 0.47 from week 2 to week 12, p < 0.0001.

Safety

New active SI and SA were reported as serious adverse events.
Among the full sample of 1522 participants, there were 25 reports
of SI in 24 participants, seven SAs by seven participants, and one
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suicide. The participant who completed suicide had withdrawn
from the study.

Discussion

This large sample of Veteran outpatients who require ‘next-step’
treatments for MDD after a suboptimal response to at least one
antidepressant demonstrates remarkably common suicidal

thoughts and behaviors in this population and how treatment
affects SI: over two-thirds reported a lifetime history of ‘wishing
they were dead’; almost one-fourth had made at least one suicide
attempt; and SI generally lessened with treatment, albeit with fluc-
tuations in the prevalence and severity over the 12-week course of
treatment. We compared features associated with lifetime SI and
SA, trajectories of SI during treatment and risk factors for SI
occurring during treatment.

Figure 1. (a–c) Passive and active SI (by item 12 on QIDS-C16) at each visit by treatment from baseline to each week of follow-up by treatment group.
(a) Passive and active SI at each visit by treatment for those with No SI at baseline (Baseline QIDS-C16 = 0) (N = 818).
(b) Passive and active SI at each visit by treatment for those with Passive SI at baseline (Baseline QIDS-C16 = 1) (N = 476).
(c) Passive and active SI at each visit by treatment for those with Active SI at baseline (Baseline QIDS-C16 = 2 or 3) (N = 228).
Percent of SI is the proportion of participants with SI (passive or active) within each treatment group among the participants in follow-up at that visit in that
baseline SI group. At baseline percent is therefore either 100 or 0 percent.
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Table 3. Evaluation of individual baseline covariates as predictors of suicide ideation during study treatment

Baseline covariate Reference group† Odds ratio* 95% CI p-value

Treatment †††

A-ARI S-BUP 0.70 (0.56, 0.87) 0.0015

A-ARI C-BUP 0.78 (0.62, 0.98) 0.031

C-BUP S-BUP 0.89 (0.72, 1.12) 0.34

QIDS-C Item 12 †††

Passive SI No SI 5.50 (4.45, 6.81) <0.0001

Active SI No SI 10.64 (8.36,13.55) <0.0001

Active SI Passive SI 1.94 (1.55, 2.42) <0.0001

Baseline covariates

Age (years)

51–64 65 + 1.25 (0.99, 1.56) 0.056

51–64 < = 50 1.09 (0.88, 1.35) 0.43

65+ < = 50 0.87 (0.68, 1.12) 0.29

Female Male 0.76 (0.59, 0.99) 0.043

Race:

Other African American 1.10 (0.78, 1.55) 0.59

Other White 0.86 (0.64, 1.15) 0.30

African American White 0.78 (0.62, 0.99) 0.038

Ethnicity:

Hispanic Non- Hispanic 0.97 (0.72, 1.31) 0.8339

PTSD

Yes No 1.31 (1.09, 1.57) 0.0036

Clinical global impression (CGI-S)

Markedly/Severely ill Mildly/moderately ill 1.67 (1.37, 2.03) <0.0001

Marriage:

Divorced/Separated Married 0.99 (0.81, 1.21) 0.90

Divorced/Separated Never married 0.81 (0.61, 1.06) 0.13

Divorced/Separated Widowed 1.26 (0.79, 2.03) 0.34

Married Never married 0.82 (0.62, 1.07) 0.14

Married Widowed 1.28 (0.80, 2.05) 0.31

Never married Widowed 1.57 (0.94, 2.62) 0.08

Employment:

Unemployed Employed 1.03 (0.82, 1.29) 0.81

Unemployed Retired (and not working) 1.12 (0.90, 1.39) 0.31

Employed Retired (and not working) 1.09 (0.85, 1.39) 0.50

CSSR Severity – Lifetime history

Passive SI No SI 2.16 (1.61, 2.90) <0.0001

Active SI No SI 2.56 (1.94, 3.39) <0.0001

Active SI Passive SI 1.19 (0.96, 1.47) 0.38

CSSR Severity – Last 3 months

Passive SI No SI 2.24 (1.78, 2.82) <0.0001

Active SI No SI 2.76 (2.06, 3.68) <0.0001

Active SI Passive SI 1.23 0.96, 1.58) 0.46

(Continued )
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We found a number of overlapping features that differen-
tiated those with no lifetime SI or SA from those with SI only
or SI + SA, and fewer features that differentiated those with SI
only from those with SI + SA. Most of these findings are consist-
ent with previous reports of factors associated with SI and SA in
depressed patients: co-occurring PTSD, anxious features, qual-
ity of life, severity, and chronicity of MDD, and demographic
features (Bachmann, 2018; Borges, Angst, Nock, Ruscio, &
Kessler, 2008; Claassen et al., 2007; Spijker, de Graaf, Ten
Have, Nolen, & Speckens, 2010; Zisook et al., 2011). This
study also confirmed previous reports on the importance of
childhood adversity (Tunnard et al., 2014; Zisook et al., 2011)
and prolonged grief (Zisook et al., 2021) as risks for adult SI
and SA, reinforcing the value of obtaining information about
childhood neglect, abuse, trauma, and loss throughout the life
cycle in adult patients with MDD and providing additional
scrutiny for suicide risk in those with these life experiences.
The few studies that have examined differences between those
with SI alone from those with SI + SA also reported childhood
trauma, anxiety, and PTSD being more prevalent in those
with SA (May & Klonsky, 2016; Wiebenga, Eikelenboom,
Heering, van Oppen, & Penninx, 2021). Why is this important?
Both SI and SA are risk factors for suicide (Bostwick, Pabbati,

Geske, & McKean, 2016; Large, Corderoy, & McHugh, 2021).
But most persons with SI do not go on to make attempts
(May & Klonsky, 2016), and SA has been identified by the
World Health Organization as being the single most robust
risk factor for suicide (https://www.who.int/news-room/fact-
sheets/detail/suicide). Thus, it is important to identify those
who turn thoughts into actions to inform clinical practice and
identify targeted suicide prevention interventions (Wiebenga
et al., 2021).

MDD, especially untreated or inadequately treated, is another
well documented risk for suicide, and effective treatment of MDD
has been demonstrated to reduce risk (Mann et al., 2021; Zalsman
et al., 2016). Our novel finding that SI + SA was associated with a
better response to next-step treatments compared to either of the
other groups was unexpected. Some previous studies have found
that patients with MDD who have SI and a history of SA are
less likely to respond to treatment than non-suicidal patients
with MDD (Lopez-Castroman, Jaussent, Gorwood, & Courtet,
2016). Esketamine nasal spray, given in conjunction with an
oral antidepressant, is the only approved treatment for MDD
with SI or SA (Canuso et al., 2021). This study potentially broad-
ens the scope of effective treatments for patients with MDD and
lifetime SA.

Table 3. (Continued.)

Baseline covariate Reference group† Odds ratio* 95% CI p-value

CSSR suicidal behaviors

Suicide ideation only No suicide ideation 2.56 (1.92, 3.41) <0.0001

Suicide attempts No suicide ideation 2.55 (1.86, 3.50) <0.0001

Suicide attempts Suicide ideation only 0.99 (0.81, 1.23) 0.97

Ordinal Mental Health Scores ††

QIDS-C16 Total Score 1.09 (1.06, 1.13) <0.0001

PHQ9 Total Score 1.06 (1.04, 1.08) <0.0001

Beck Anxiety Index Score 1.02 (1.01, 1.02) <0.0001

Prolonged Grief Score (Q4-Q10) 1.04 (1.02, 1.07) 0.001

Q-LES-Q Score (% Max R) 0.98 (0.97, 0.99) <0.0001

Euro QOL Health Score 0.99 (0.99, 0.99) 0.0003

Positive Mental Health Score 0.92 (0.90, 0.94) <0.0001

Mixed Features Score (DSM) 0.99 (0.96, 1.03) 0.80

Adverse Childhood Experience Score 1.04 (1.00, 1.07) 0.049

Continuous variables ††

Age at onset of MDD (years) 1.00 (0.99, 1.01) 0.25

Number of lifetime episodes (count) 1.00 (0.99, 1.00) 0.77

Duration of present episode (Log months) 1.22 (1.07, 1.40) 0.0036

Duration of current treatment trial (Log months) 0.73 (0.62, 0.87) 0.0003

Footnotes:
Results of ALR model predicting QIDS Question 12 score over follow-up.
Model structure: QIDS 12 suicide CAT = Trtcode + Visit week ([repeated] + QIDS12BASE + Covariate.
QIDS12 Base = QIDS-C16 Item 12 response at baseline.
Visit week represents QIDS-C16 Item 12 response recorded at each follow-up visit (weeks 1, 2, 4, 6, 8, 10, 12).
* = Odds ratio represents the relative odds of suicide ideation being reported during follow-up.
† = For categorical variables, odds ratio represents relative increase or decrease in risk of SI within a category relative to the reference category.
†† = For ordinal and continuous variables, odds ratio represents relative increase or decrease in risk of SI for 1 unit increase (i.e. in score, in years, in count, or in log[months]).
††† = Effects for treatment and baseline QIDS-C16 Item 12 in the base ALR model without any additional baseline covariate.
95% CI = 95 percent confidence interval for odds ratio.
Covariates with significant ( p < 0.05) increase or decrease in relative odds of suicide ideation relative to reference category were considered for inclusion in the multivariable model.
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Similar to findings in persons undergoing their first step treat-
ment (Zisook et al., 2009), only a small minority of these next-
step participants who had no current SI at baseline developed
emergent SI (which, if occurring, was much more likely to be pas-
sive than active SI). For those with either passive or active SI at the
initiation of next-step treatment, there was a dramatic positive
effect within one week for all three treatments. This underscores
the clinical importance of next-step medications for patients
who fail to have an optimal response to initial trials.

With the possible exception of clozapine for patients with
schizophrenia or schizoaffective disorder, the effects of most atyp-
ical antipsychotic drugs in reducing suicidal risk have not been
adequately tested (Pompili et al., 2016). The results of this study
provide important impetus for further testing. For those with pas-
sive SI at treatment initiation, aripiprazole seemed to have an
advantage over bupropion whether switched to, or added on to,
the prior treatment. The logistic regression analysis confirmed
the overall advantage of A-ARI over S-BUP and C-BUP.
Perhaps the partial antagonist effect of aripiprazole on the dopa-
mine system accounts for this difference, or conversely if there is a
modest dopaminergic agonist effect with bupropion, it may be
expressed as a difference in SI during treatment for those with

SI at the onset of treatment. Whether these differences in SI are
clinically meaningful over time cannot be addressed with this
study. Potential benefit must be weighed against the risk of
other side effects from aripiprazole.

Although clinical markers of suicidal thoughts and behaviors
occurring during antidepressant treatment are not well studied,
we were not surprised to find that SI occurring during treatment
was associated with SI at baseline, lifetime and recent SI, low posi-
tive mental health, anxiety, high severity, and long duration of
current episode of MDD. We were not expecting to see females,
who are at greater risk for SA in the general population and in
this study population, had a reduced risk of SI during treatment.
The association of gender with treatment emergent or worsening
SI during treatment bears further study. We also were surprised
that some of the clinical features that have been associated with
SI or SA, such as PTSD, lifetime SA, mixed symptoms, childhood
adversity, and prolonged grief did not make it into the final
multivariable model. This may be due to the overriding effect
of depression severity, the lack of power to fully explore the
effects of these important features, or possibly that they are not
independent triggers of antidepressant-related emergent or wor-
sening SI.

Figure 2. Association of baseline demographic and clinical features with risk of suicide ideation reported during treatment- all participants (n = 1499).
Footnote:
Results of multivariable repeated measures model using an alternating logistic regression (ALR) methodology (Heagerty & Zeger) to accommodate for three ordinal
levels of response [0, 1, 2, or 3] to QIDS-C16 Item 12 (suicide ideation).
CSSR-severity past = Highest Columbia Suicide Severity Rating Scale Score for Lifetime or Recent (within last 3 months).
QIDS-C Item 12 = QIDS-C16 Item 12 response at baseline.
Visit week represents QIDS-C16 Item 12 response at each follow-up visit where week 1 is the reference category.
Ref = Reference group.
OR = Odds ratio for relative odds of suicide ideation reported during follow-up within a category relative to the reference category.
95% CI = 95 percent confidence interval for odds ratio.
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The effect of all 3 study arms on reducing SI was evident after
only 1 week despite low doses used during the first week and
meaningful antidepressant effects often lagging by several weeks.
This suggests the antidepressant medication effects on SI maybe
at least somewhat independent of their antidepressant effects, as
has been shown with other agents (Hochschild, Grunebaum, &
Mann, 2021). Doses continued to be raised as the treatment target
was depression and the management plan was to optimize the
dose based on response and side effects. Finding optimal doses
to reduce SI may be a worthwhile endeavor for future studies.

Limitations

Study limitations include the naturalistic design comparing three
next-step treatment options without a placebo control group.
Using SI as a proxy for suicide risk during treatment has limita-
tions given the relatively high prevalence of SI amongst clinical
and community samples, and its limited predictive value on its
own for suicidal behavior. That all participants were Veterans is
both a limitation and a strength: a limitation regarding generaliz-
ability to other populations and a strength regarding Veterans
being a high-risk group for suicide. Since we did not have data
on fluctuations of participant SI prior to study entry, we could
not distinguish newly emergent SI from longer-term fluctuations
in SI prior to baseline. Only outpatients were included, eliminat-
ing the likelihood of enrolling the most severely depressed parti-
cipants. Several potentially important clinical features, such as
personality traits and disorders, were not measured. As the
mean duration of the depressive episodes in this trial was >24
months, many participants may have suffered from chronic
depression rather than episodic or recurrent MDD.

Conclusions

In these outpatients with MDD of whom close to 25% had previously
attempted suicide, SI was substantially reduced in all three 12 week
‘next step’ treatments. However, about one in five either experienced
a new onset SI (from no SI to mainly passive SI) or SI worsening
which could occur throughout treatment; thus, vigilance for suicide
risk through the entire 12-week acute treatment period is necessary.
Baseline SI; low positive mental health, anxiety, severity, and duration
of current MDD episode; being male and White were associated with
a greater risk of emergent or worsening SI. Treatment selection may
affect the risk of SI as augmentation with aripiprazole was associated
with a lower risk of SI occulting during treatment than either a switch
to or a combination with bupropion.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S0033291723003008.
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