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Background

The Columbia Suicide Severity Rating Scale (C-SSRS) is a
predominant tool for screening and scoring suicidal ideation and
behaviour to identify individuals at risk. No meta-analysis has
examined its predictive significance.

Aims

To evaluate the C-SSRS assessment of suicidal ideation and
suicidal behaviour as predictors of future fatal and non-fatal
suicide attempts.

Method

A systematic search of Medline, Psycinfo, Embase, and Health
and Psychosocial Instruments databases was conducted from
January 2008 to February 2024. The Preferred Reporting ltems for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines
were followed, and the study was registered in PROSPERO
(CRD42022361944). Two independent reviewers screened and
extracted data, and assessed the risk of bias. Pooled odds ratios
were calculated using random-effects models, and heteroge-
neity was assessed with the /2 statistic. Publication bias was
evaluated with Egger’s test and funnel plots.

Results

The search identified 1071 unique records, of which 28 studies
met inclusion criteria. The meta-analysis included 27 studies
with independent samples. Suicidal behaviour (pooled odds
ratio 3.14, 95% Cl 1.86-5.31) and suicide attempts (pooled odds
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ratio 2.78, 95% Cl 1.82-4.24) were predictors of future non-fatal
suicide attempts. Suicidal ideation severity (odds ratio
1.46/point, 95% ClI 1.28-1.77) was a stronger predictor of future
non-fatal suicide attempts than suicideal ideation intensity
(odds ratio 1.11/point, 95% Cl 1.04-1.18). Two studies linked
higher suicidal ideation severity and a history of suicidal
behaviour with an increased risk of fatal suicide attempts,
though meta-analysis was not feasible for only two studies.
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C-SSRS to detect individuals at higher-risk requiring enhanced
preventive interventions.
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Suicide is a major cause of about 800000 deaths annually
worldwide. Suicide prevention efforts should embrace a multi-
level approach that includes interventions directed towards high-
risk populations as well as universal prevention strategies targeting
the general population. Identifying higher-risk populations has
been a challenge.! Improving prediction is critical when suicide
prevention resources are limited. Suicide prevention initiatives,
such as the World Health Organization LIVE LIFE resource, USA
National Suicide Prevention Strategy, and the Zero Suicide
movement, include screening for suicide risk as a component of
effective suicide prevention.>® Determining the most robust and
predictive screening methods, as advocated for decades by
international and USA organisations such as the World Health
Organization (WHO), the Institute of Medicine (IOM), the Centers
for Disease Control and Prevention (CDC), and the Food and Drug
Administration (FDA), would lead to fewer but more widely used,
best-performing screening instruments.

Structured or semi-structured suicide risk screening or
assessment methods are reported by some studies to improve risk
identification relative to routine clinical interviews.* Screening for
suicidal ideation or behaviour does not have iatrogenic effects in
general® or within clinical populations.® In fact, students with
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increased risk of suicide and suicidal behaviours, such as those with
concurrent symptoms of depression or a history of psychiatric
treatment, who were screened with suicide-related questions
experienced less distress and suicidal ideation than high-risk
students who were not screened.” While screening for suicide risk
has demonstrated no iatrogenic effects, potential drawbacks
associated with false positives remain, including unnecessary
resource utilisation, potential stigmatisation, and occupational
implications, particularly for active-duty service members and
individuals in sensitive positions. In this context, tools like the
C-SSRS have value, as they help distinguish between varying levels
of risk. Its use has been associated with a reduction in unnecessary
referrals to emergency services by ensuring that only individuals
reporting suicidal ideation with a specific plan or intent are
referred, rather than those expressing fleeting or passive thoughts.”
The C-SSRS is one of the most widely used screening and
assessment instruments.” It was developed in response to the need
for a measure that detected the full range of suicidal ideation and
behaviour, including severity, and tracking change over time.”
The C-SSRS has been employed in many different age groups
(including very young children) and is utilised for screening, triage
and assessment, including risk and protective factors. The full
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version of the C-SSRS is comprised of four subscales - the severity
of ideation (five types of thoughts on an ordinal scale), the intensity
of the most severe thoughts (five-dimensional characteristics, e.g.
frequency and duration), suicidal behaviour (five types of
behaviours on a nominal scale and the medical or lethality of
actual suicide attempts on an ordinal scale). The C-SSRS screener
contains the severity of the ideation subscale and a compilation of
suicidal behaviour categories.”

Despite its widespread use as a screening instrument, to our
knowledge no systematic review and meta-analysis of the
performance of the C-SSRS for the prediction of fatal and non-
fatal suicide attempts has been conducted. This study aims to
evaluate the predictive significance of the C-SSRS for future fatal
and non-fatal suicide attempts, by examining the strength of the
association between: (a) baseline suicidal behaviour and suicide
attempts and future suicide attempts, (b) baseline severity and
intensity of suicidal ideation and future suicide attempts and
(c) subscales of C-SSRS and suicide deaths.

Method

The study followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines and registered
with the International Prospective Register of Systematic Reviews
(PROSPERO; CRD42022361944).

Search strategy and selection criteria

A systematic search was collaboratively developed by all authors
and run by an academic librarian (Marte @degaard) using Medline,
PsycInfo, Embase, and Health and Psychosocial Instruments via the
Ovid platform. The search covered the fields of title, abstract, and
author keywords (where applicable) for spelling variations of the
full name and abbreviations of the C-SSRS. The search was
restricted to articles published from 2008 onwards, corresponding
to the initial publication and validation of the C-SSRS, up to 19
February 2024. Documentation of the literature search strategy with
a list of predefined keywords is provided as Supplementary Material
Appendix 1 available at https://doi.org/10.1192/bjp.2025.10316.

Only longitudinal studies where participants were assessed at
baseline using the C-SSRS and followed up with subsequent
evaluations using the C-SSRS or other scales were included. There
were no specific age, medical condition, or setting exclusion criteria.
Studies including participants from diverse age groups with
different medical conditions and across various settings (e.g.
clinical and community) were included. In addition, studies
employing different versions of the C-SSRS (screener, full scale,
children’s version etc.) and methods of administration (rater-
administered, self-report and electronic), were included. Studies
were excluded from the meta-analysis if they did not report one of
the following effect-size estimates for the suicidal behaviour
outcome measures (either fatal or non-fatal suicide attempts):
odds ratio, beta (8) coefficients, or hazard ratio. Only those fatal or
non-fatal suicide attempts assessed as an outcome in more than two
studies were included in the meta-analysis.

Study selection and data extraction

The identified articles were managed using EndNote X7 for
Windows (Clarivate Analytics, Philadelphia, PA, USA; https://
endnote.com/). Title and abstract screening, full-text search,
extraction, and quality assessment of each study were performed
with Covidence, a web-based platform (Veritas Health Innovation,
Melbourne, Australia; https://www.covidence.org/). Records were
reviewed independently by two reviewers at each step. An article
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was included if both reviewers selected it independently. Data items
were then extracted in duplicate by the reviewer pairs (F.M.D,,
L.C.C, LN.G,, M.S.G. and S.P.N.), with extraction beginning on
1 March 2024. Discrepancies were resolved via consensus and
consultation with a third reviewer (J.J.M.) in case of disagreement.
A data extraction sheet was developed to extract the following from
each article: publication details (e.g. author names), sample
demographics, clinical characteristics, sample sizes, follow-up time,
predictors and outcome measures. Data extraction was conducted
in duplicate (F.M.D. and L.N.G.), ensuring the comprehensive
collection of relevant information.

The primary objective of the study was to investigate to what
extent the C-SSRS measures predict future suicide attempts. Given
the anticipated high levels of heterogeneity between included
studies, in terms of specific variables chosen for predicting suicide
attempts or suicidal behaviour, we conducted meta-regressions for
predictors for which we have data from 10 or more studies.
Specifically, we examined whether the main effect estimates were
affected by the sample age, proportion of female participants in the
sample, type of clinical population, length of follow-up period and
whether odds ratios or hazard ratios were reported.

Predictor definitions

The C-SSRS separates suicidal ideation and behaviour. It measures
four constructs: (a) Severity of ideation: this subscale is rated on a
5-point ordinal scale, ranging from ‘wish to be dead’ (1) to ‘suicidal
intent with plan’ (5). (b) Intensity of ideation: this subscale
comprises 5 items, each rated on a 5-point ordinal scale: frequency,
duration, controllability, deterrents and reason for ideation.
(c) Behaviour: this subscale is rated on a nominal scale, including
actual attempts, aborted and interrupted attempts and preparatory
behaviour. (d) Attempt lethality: this subscale assesses the actual
and potential lethality of actual suicide attempts. Actual lethality is
rated on a 6-point ordinal scale; if actual lethality is zero, potential
lethality is rated on a 3-point ordinal scale. This is adapted from the
Beck Medical Lethality Rating Scale.?

To be included in the meta-analysis, C-SSRS subscales had to be
consistently utilised in a minimum of three studies. In studies
where the C-SSRS assessed suicidal behaviour event frequency
(both lifetime and in the past month), we opted to use the past-
month data as the predictor. If a study only provided a broad
definition of suicidal behaviour as a predictor, we utilised that
definition. Nevertheless, if data for the different types of suicidal
behaviour were presented, we employed the specific suicide attempt
definition based on the C-SSRS as a predictor: ‘a potentially self-
injurious act committed with at least some wish to die, as a result
of act”’

Outcome measures

The meta-analysis was designed to investigate the prediction of fatal
and non-fatal suicide attempts. To achieve this, we extracted the
odds ratio, B-coefficient, or hazard ratio estimates, along with their
95% CI or s.e., as reported in the included studies. When
B-coefficients were reported, they were transformed into odds
ratios using log transformation. Four studies only reported hazard
ratio values®!! and provided limited information that could be
used to meta-analyse hazard ratio values separately.'? In general, it
is not possible to convert hazard ratio values into odds ratios, or
relative risk, without making several assumptions, like equal follow-
up times among participants, constant hazard, etc. Based on
published formulae!® linking odds ratio and relative risk, noting
their asymptotic convergence for low prevalence outcomes like fatal
and non-fatal suicide attempts during follow-up in most of the
studies, and with the assumptions mentioned above, odds ratio
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values were taken to be approximated by the hazard ratio. For each
predictor included in the meta-analysis, we extracted odds ratios
reflecting the relative odds of future suicidal attempt among
individuals with specific suicidal ideation or suicidal behaviour
characteristics at baseline, compared with those without these
characteristics.

Unadjusted estimates were used when both unadjusted and
adjusted values were available. Estimates from the adjustment
models with the fewest covariates were selected when only adjusted
values were reported. When studies included multiple estimates
corresponding to sequential assessment times throughout the
follow-up period, we selected the longest observation period, as it
was assumed to provide the greatest opportunity for the event to
occur, thereby more accurately reflecting the test’s predictive
significance.

Unlike diagnostic accuracy meta-analyses, that generally rely on
sensitivity, specificity, likelihood ratios, or summary receiver
operating characteristic (ROC) curve, our study focused on the
effect size and significance of the C-SSRS in predicting future
suicide attempts and suicidal behaviour. Sensitivity, specificity, and
likelihood ratios assess classification accuracy at a single point in
time, making them problematic for summarising effects in a meta-
analysis from a diverse set of studies with different lengths of
follow-up (see Table 1) and possible censoring. In contrast, odds
ratio estimates (and hazard ratio estimates, when suitably trans-
formed under certain assumptions) quantify the strength of the
association between baseline screening results and future suicidal
behaviour over a follow-up period. Therefore, odds ratio and
hazard ratio were chosen because they are standard measures in
predictive modelling and have been widely used in similar meta-
analyses evaluating risk assessment tools in psychiatry.

Methodological quality

The QUADAS-2 was used to assess the methodological quality of
the studies.’” Although QUADAS-2 is primarily designed for
evaluating the risk of bias in diagnostic accuracy studies, we
adapted it for assessing methodological quality in the prospective
prediction of suicide attempts and suicidal behaviour studies, given
the absence of a widely accepted alternative tool. This adapted tool
comprises four domains: patient selection, index test, reference
standard, and flow and timing. The ratings were high/low/unclear.
The ‘reference standard” domain was excluded, as our study did not
involve a diagnostic reference standard. Two reviewers (F.M.D. and
LN.G.) independently rated each study and then reached a
consensus regarding the criteria and overall study quality.

Data analysis

Study results were pooled using the inverse variance method. The
odds ratios, 95% CI, and pooled values of each predictor were
calculated using quantitative random-effect meta-analysis and
visualised using forest plots. Random-effect meta-analysis was
chosen, as opposed to fixed effect, due to the expected heterogeneity
between studies in setting, sampling method and assessments.
The prediction interval was also calculated. Heterogeneity was
assessed using the I* statistic, which describes the percentage of
variability in effect, estimates that are due to between-study
heterogeneity rather than chance. Based on established meta-
analytic thresholds,*® heterogeneity was classified as low when I
was below 25%, moderate when I was between 25 and 50%,
moderate-to-high when I* was greater than or equal to 50%, and
high when P exceeded 75%. The Q-test for heterogeneity was also
performed, and its corresponding p-value was calculated to
complement the assessment of between-study variability.
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Extreme effect sizes were identified as odds ratios greater than
10 or less than 0.1, in accordance with the Cochrane Handbook
guidelines.*® Sensitivity analyses were conducted by excluding
extreme outliers from primary analyses, defined as studies
reporting effect sizes substantially larger or smaller than others
in the same meta-analysis, with a significant impact on
heterogeneity. Publication bias was assessed by visual inspection
of funnel plots (Supplementary Material, Appendix 4) and Egger’s
test for funnel plot asymmetry.

Results from separate meta-analyses were presented for studies
that used subscales from the C-SSRS as predictors of future non-
fatal suicide attempts: (a) suicidal behaviour and suicide attempts as
dichotomous (present/absent) predictors; (b) suicidal ideation
severity as a linear predictor; (c) suicidal ideation intensity as a
linear predictor and (d) suicidal ideation as a dichotomous
(present/absent) predictor.

Meta-analysis was conducted using R version 4.2.0 for Windows
(R Foundation for Statistical Computing, Vienna, Austria; https:/
www.r-project.org/), with the meta package version 6.0-0 (Guido
Schwarzer, Freiburg, Germany; https://cran.r-project.org/package=
meta) and the dmetar package version 0.0.9 (Mathias Harrer,
University of Erlangen-Niirnberg, Erlangen, Germany; https://cran.
r-project.org/package=dmetar) for each predictor if data were
reported in >3 studies. When at least 10 studies were available, a
meta-regression was carried out to test the moderating effect of age,
proportion of female participants in the sample, type of clinical
population, length of follow-up period and whether odds ratios or
hazard ratios were reported.

Results

The PRISMA flow diagram for the study is shown in Fig. 1. The
database search initially identified 1761 references. After removing
duplicates using Covidence, 1071 unique records remained for title
and abstract screening. Of these, 1014 were excluded, and 57 full-
text articles were reviewed. Ultimately, 28 studies met the inclusion
criteria and were included in the systematic review.

Among these, 27 studies reported predictors in at least 3
comparable studies and were thereby included in the meta-analysis,
comprising 88 unique comparisons and 15 different predictors.
Studies that underwent full-text review but were excluded are listed,
along with reasons for exclusion, in Supplementary Material,
Appendix 2.

Studies originated from various countries, with the majority
conducted in the USA. Approximately half the included studies
involved adults, while the other half focused on adolescents and
young adults. Most baseline assessments were conducted in
psychiatric emergency services or departments (Table 1).

Quality assessment

The quality assessment using the QUADAS-2 tool (Supplementary
Material, Appendix 3) found that 19/28 (68%) of the studies had a
low risk of bias for patient selection, 22/28 (79%) had a low risk of
bias for the choice of the index test and 12/28 (43%) had a low risk
of bias for the flow and timing of patients.

Main analyses

(a) Prediction of non-fatal suicide attempts by presence or absence of
prior C-SSRS suicidal behaviour or a suicide attempt only

A total of eight studies®!7:20:26:29:36:3% provided estimates for the
prediction of non-fatal suicide attempts using prior C-SSRS
suicidal behaviour as a dichotomous predictor. The C-SSRS
identified suicidal behaviour was associated with a moderately
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Table 1 Prediction of non-fatal suicidal behaviour with the baseline Columbia Suicide Severity Rating Scale (C-SSRS)

Author, year
Arias, 20162 4

Berona, 20207

Brent, 2023'®

Brown, 2020

Conway, 2017V

Czyz, 20160
Galynker, 20151

Gipson, 2015

Greist, 20142

Country
USA

USA

USA

USA

Denmark

USA
Israel

USA

USA

n, (% female) Population
874 (56) Adults

285 (Not reported)  Adolescents and young adults (LGBTQ)

1689 (64.1) Adolescents
1376 (55) Adults

85 (90) Adolescents
340 (58,2) Youths

91 (55,6) Adults

178 (55,6) Adolescents

6760 (Not reported)  Adults

Sample
Emergency department

Psychiatric emergency department

Multi-centre emergency department

Emergency department

Out-patient

Psychiatric emergency department
Emergency department

Psychiatric emergency department

Anonymised data-set

FUP (days)
365

120

90

365

487
60

365

Not reported

C-SSRS predictors

|deation severity
Ordinal scale 1-5
|deation intensity
Total score
Suicidal behaviour
Suicide attempt
|deation severity

Thoughts w/ any intent to act

Ordinal scale 1-5
|deation intensity
Frequency
Duration

Suicidal behaviour
Broad definition
|deation severity
Ordinal scale 1-5
Suicidal ideation
Dichotomised
|deation intensity
Total score
Suicidal behaviour
Suicide attempt
|deation severity
Ordinal scale 1-5
|deation intensity
Total score
Frequency
Duration
Controllability
Deterrents
Reasons

Suicidal behaviour
Broad definition
Suicide attempt
|deation severity
Ordinal scale 1-5
|deation severity
Ordinal scale 1-5
|deation severity
Ordinal scale 1-5
|deation intensity
Total score
Frequency
Duration
Controllability
Deterrents
Reasons

Suicidal ideation

Outcome

0dds ratio

0dds ratio

0dds ratio

014 (1.2-1.7)

©1.0 (1.0-1.1)

124 (1.6-3.7)

Hazard ratio: 1.67 (0.7-3.5)
Hazard ratio: 1.21 (0.9-1.5)

Hazard ratiio: 1.3 (0.9-1.9)
Hazard ratio: 0.9 (0.6-1.3)

Hazard ratio: 1.1 (1.0-1.2)

Odda ratio

0dds ratio

0dds ratio

0dds ratio

0dds ratio

0dds ratio
0dds ratio

0dds ratio:

0dds ratio

0dds ratio:

0dds ratio

0dds ratio
0dds ratio

0 1.8 (1.4-2.2)
0 1.2 (1.1-1.3)
21.0 (1.0-1.1)
11 (1.1-1.2)
©1.5(1.0-2.3)
0 1.3 (1.1-1.6)
1 1.9 (1.0-3.6)

3.1(1.3-7.5)
:1.2(0.7-2.3)

2.1 (1.1-4.0)
0 1.4 (0.5-3.8)

8.2 (1.7-38.7)
1 16.7 (3.3-85.0)

HR: 1.5 (1.2-1.8)

g -05, s.e..09

0dds ratio

0dds ratio:
0dds ratio:

0dds ratio

0dds ratio:

0dds ratio
0dds ratio

0 1.3(1.0-1.8)

1.1 (1.0-1.3)
1.1 (0.7-1.8)
0 1.8 (1.1-3.0)
1.0 (0.6-1.7)
:1.3(0.8-1.9)
0 1.8 (0.9-3.7)

(Continued)
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Grendas, 2019¢ ™

Gutierrez, 20212

Horwitz, 2015%

Horwitz, 2018%

Katz, 2020%

Katz, 20212

King, 2015%

King, 20190 %7

Lindh, 2018428

Argentina

USA

USA

USA

USA

USA

USA

USA

Sweden

324 (78.7)

1044 (23.7)

473 (53)

286 (59)

15373 (16.8)

15 456 (16.5)

81 (73)

2104 (63.1)

804 (67)

Adults

Veterans

Adolescents and young adults

Adolescents and young adults

Veterans

Veterans

Adolescents

Adolescents

Adults

Emergency department

Emergency department and clinics

Psychiatric emergency department

Psychiatric emergency department

6 Veterans Affairs programmes

6 Veterans Affairs programmes

Psychiatric emergency department

13 emergency departments

Emergency departments

730

90

547

110.6

90

90

60

90

180

Dichotomised
|deation severity
Wish to die
Suicidal thoughts
Thoughts w/ method
Thoughts w/ intent
Thoughts w/ intent and plan
Suicidal behaviour
Broad definition
Suicide attempt
Interrupted attempt
Aborted attempt
Preparatory behaviour
Suicidal behaviour
Suicide attempt
|deation severity
Ordinal scale 1-5
|deation intensity
Total score
Suicidal behaviour
Suicide attempt
|deation severity
Ordinal scale 1-5
Suicidal behaviour
Suicide attempt
Suicidal behaviour
Broad definition
Suicidal ideation
Dichotomised
Suicidal behaviour
Plan and intent
|deation severity
Ordinal scale 1-5
Suicidal behaviour
Suicide attempt
Suicidal behaviour
Suicide attempt
Broad definition
|deation severity
Ordinal scale 1-5
Suicidal behaviour
Aborted attempt
Actual attempt
|deation severity
Ordinal scale 1-5
|deation intensity
Total score
Frequency
Duration
Controllability

Odds ratio: 4.6 (2.6-8.3)
0dds ratio: 4.99 (3.3-7.6)
0Odds ratio: 5.53 (3.4-9.0)
0dds ratio: 8.36 (5.4-12.8)
0dds ratio: 15.2 (10.1-23.1)
0dds ratio: 18.7 (12.2-28.8)
Odds ratio: 5.7 (4.2-7.6)
0dds ratio: 4.6 (3.6-5.7)
0Odds ratio: 5.6 (4.4-70)
Odds ratio: 5.1 (4.1-6.4)
Odds ratio: 5.7 (4.3-7.5)
Hazard ratio:2.3 (1.2-4.4)
0dds ratio: 0.8 (0.5-1.1)
Odds ratio: 0.9 (0.9-1.0)
Odds ratio: 1.9 (1.3- 2.7)
0dds ratio: 1.5 (1.2-1.8)
Odds ratio: 4.8 (2.2-10.3)
Odds ratio: 2.0 (0.9-4.1)
Odds ratio:2.3 (1.1-5.1)
Odds ratio: 8.1 (4.5-14.7)
Odds ratio: 1.6 (0.5-4.7)
0dds ratio: 5.5 (2.1- 14.8)

Odds ratio: 2.5 (0.8-7.9)
0Odds ratio: 3.7 (0.8-17.9)

Odds ratio: 2.2 (1.8-2.6)

Odds ratio: 11.8 (4.2-33.4)
Odds ratio: 15.5 (5.5-44.0)

0Odds ratio: 1.2 (1.0-1.4)

0Odds ratio: 1.1 (1.0-1.1)
0dds ratio: 1.3 (1.1-1.4)
Odds ratio: 1.2 (1.1-1.4)
0Odds ratio: 1.2 (1.1-1.3)
(Continued)
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Table 1 (Continued)

Author, year

Lopez-Goni, 2020%°

Matarazzo, 20193

Mayes, 2023%

Park, 201932

Posner, 20117
Riera-Serra, 2023%

Simpson, 20213

Waern, 2022%

Wilimitis, 20223

w/0, without; w/, with.

Country

Spain

USA

USA

Korea

USA
Spain

USA

Sweden

USA

n, (% female)

440 (58.2)

237 (12)

539 (79.7)

445 (51.9)

124 (Not reported)
104

92 643 (47)

793

83 394 (54)

Population

Adults

Veterans

Adolescents and young adults

Adults

Adolescents
Adults

Adults

Adults

Adults

a. Two deaths in the cohort were included in the suicide attempts group.
b. One death in the cohort was included in the suicide attempts group.
c. Four deaths in the cohort were included in the suicide attempts group.
d. Ten deaths by suicide were included in the suicide attempts group.

Sample FUP (days)
Emergency department 730
Veterans Affairs out-patients 180
Intensive outpatient programme 1404

Emergency department Not reported

Emergency department 134.6
Primary care centre, mental health unit and hospital 365
Emergency department 90
Emergency department 365
University medical centre 180

C-SSRS predictors

Deterrents
Reasons

|deation severity
Wish to die
Suicidal behaviour
Broad definition
|deation severity
Ordinal scale 1-5
|deation intensity
Total score
|deation severity
Ordinal scale 1-5
|deation intensity
Total score
Suicidal behaviour
Suicide attempt
|deation severity
Wish to die
Suicidal thoughts
Thoughts w/ method
Thoughts w/ intent
Thoughts w/ intent and plan
Ordinal scale 0-5
|deation intensity
Total score
|deation severity
Ordinal scale 1-5
|deation severity
Ordinal scale 1-5
|deation intensity
Dichotomised
Suicidal behaviour
Suicide attempts or self-harm
Suicidal behaviour
Suicide attempt
|deation severity
Wish to die
Suicidal thoughts
Thoughts w/ method
Intent w/o plan
Intent w/ plan
Suicidal behaviour
Suicidal behaviour

Outcome

Odds ratio: 1.1 (0.9-1.2)
Odds ratio: 1.1 (0.9-1.3)

Hazard ratio: 17.4 (2.3-126.3)
Hazard ratio: 2.2 (1.3-3.5)
Odds ratio: 2.9 (1.1-8.1)
0Odds ratio:1.2 (1.0-1.4)
0dds ratio: 1.3 (0.8-2.0)
Odds ratio: 1.6 (1.0-1.3)
0dds ratio: 1.3 (0.5-3.5)
Odds ratio: 1.9 (1.0 - 3.5)
0Odds ratio: 1.4 (0.6-3.1)
Odds ratio: 1.8 (1.1-3.2)
Odds ratio: 3.2 (2.0-5.1)
Odds ratio: 13.4 ( 8.3-21.7)
0dds ratio: 1.6 (1.5-1.8)
Odds ratio: 1.3 (1.2-1.4)
Odds ratio: 1.5 (1.1-2.0)
0Odds ratio: 3.4 (1.4-8.3)
Odds ratio: 10.48 (4.31-25.51)
Odds ratio: 1.86 (0.9-4.0)
B:0.09 (0.41)

0dds ratio: 6.1 (3.6-10.3)
Odds ratio: 1.8 (1.0-3.2)
0Odds ratio: 0.9 (0.6-1.2)
0dds ratio: 1.1 (0.8-1.5)
0Odds ratio: 1.6 (1.2-2.2)

0Odds ratio: 2.8 (2.0-3.8)
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Records removed before screening:
Duplicates removed by Covidence (n = 690)

Records excluded (n = 1014)

Reports excluded (n = 29):
Wrong study design (n = 9)
Wrong outcome (n = 4)
Not reporting odds ratio, hazard ratio or 8 coefficient
(n=8)
No baseline C-SSRS assessment (1 = 3)
Not reporting data (abstract/thesis) (n = 4)
Excluded to avoid duplication (n = 1)

'
Records identified (n = 1761)
(=
o
‘é Ovid MEDLINE: 476
= APA Psycinfo: 312
S Embase: 943
ks Health and Psychosocial Instruments: 23
Other sources: 7
N/
A4
Records screened using titles and
abstracts (n = 1071)
A
oo
=
=
@ Reports assessed for eligibility
3 (n=57)
N/
3
E Studies included in review
g (n=28)
N/

Fig. 1 PRISMA flow diagram. Total number of studies identified, screened, deemed eligible and included is summarised. APA, American

Psychological Association; C-SSRS, Columbia Suicide Severity Rating Scale.

higher risk of later non-fatal suicide attempts (pooled odds
ratio 3.14; 95% CI 1.86-5.31; p-value < 0.001; 2 =96.09%; Q-test
p-value < 0.001; Fig. 2(a) and Table 2). Egger’s test suggested the
presence of publication bias (p-value=0.03, Supplementary
Fig. 1). Results were similar after removing an outlier, and
heterogeneity was reduced to 77.90% (Supplementary Fig. 2(a)).

A total of 13 studies!!"1416:17:20-22:25-27.31,3435 yrqvided estimates
for predicting non-fatal suicide attempts using prior C-SSRS suicide
attempts. C-SSRS identified of suicide attempts was associated with
higher risk of later non-fatal suicide attempts (pooled odds ratio
2.78; 95% CI 1.82-4.24; p-value <0.001; I*=94.5%; Q-test
p-value <0.001; Fig. 2(b) and Table 2). Egger’s test suggested
publication bias (p-value =0.01, Supplementary Fig. 1). Results
were similar after removing two outliers, and heterogeneity was
reduced to 70.0% (Supplementary Fig. 2(b)).

(b) Prediction of non-fatal suicide attempts by baseline C-SSRS
suicidal ideation severity

Seventeen studies’%%141517-19212225272830-33 provided  esti-
mates for the prediction of non-fatal suicide attempts using the
C-SSRS
total score of severity of suicidal ideation. Overall, high values of
this scale are associated with a higher risk of non-fatal suicide
attempts (pooled odds ratio 1.46/point; 95% CI 1.29-1.65;
p-value <0.001; I = 69.8%; Q-test p-value <0.001; Fig. 3(a) and
Table 2). Egger’s test suggests the absence of publication bias
(p-value =0.67, Supplementary Fig. 1). After removing two
outliers, results were similar, and heterogeneity was reduced to
34.8% (Supplementary Fig. 3(a)).
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The prediction of non-fatal suicide attempts using each level
of suicidal ideation severity from the C-SSRS was meta-analysed
(Supplementary Fig. 4(a)-(e)). All levels showed an odds ratio
greater than one, indicating a consistent direction of association
with the prediction of suicidal behaviour. ‘Wish to be dead,” ‘non-
specific active suicidal ideation,” and ‘active suicidal ideation with
specific plan and intent’ yielded statistically significant results
(Table 2). The absence of statistically significant findings for
‘active suicidal ideation with any methods’ and ‘active suicidal
ideation with some intent to act’ was associated with wide CI
across all analyses, likely reflecting the small number of available
studies.

(c) Prediction of non-fatal suicide attempt by baseline C-SSRS
suicidal ideation intensity

Ten studies!*1617:1921:2228.30-32 nrqyvided estimates for the predic-
tion of non-fatal suicide attempts using the ideation intensity total
score as the predictor. Higher suicidal ideation intensity was associated
with a modestly higher risk of non-fatal suicide attempts (pooled odds
ratio 1.11/point; 95% CI 1.04-1.18; p-value = 0.002; P = 82.7%; Q-test
p-value < 0.001; Fig. 3(b) and Table 2). Egger’s test suggested the
absence of publication bias (p-value =0.46, Supplementary Fig. 1).
After removing two outliers, results were similar, and heterogeneity
was reduced to 66.4% (Supplementary Fig. 3(b)).

The prediction of non-fatal suicide attempt based on each level
of suicidal ideation intensity from the C-SSRS was examined
through meta-analysis (Supplementary Fig. 5(a)-(e)). All intensity
levels had an odds ratio above one, suggesting a uniform direction
of association with non-fatal suicide attempt prediction.
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(@ Meta-analysis of baseline C-SSRS suicidal behaviour as a predictor of suicide attempt
log Weight 0Odds ratio 0Odds ratio
Study odds ratio  s.e. % IV, Random, 95% Cl IV, Random, 95% Cl
Berona, 2020 01222 00362 161 1.13[1.05; 1.21] ﬂ]
Conway, 2017 21054 07912 67 8.21[1.74; 38.68] ———
Greist, 2014 17317 01513 154 5.65[4.20; 7.60] B
Horwitz, 2018 06729 03757 123 196[0.94; 4.10] -
Katz, 2020 20906 03028 134  8.09[4.47;14.65] e
King, 2015 13191 0.7996 6.6 3.74[0.78;17.92] -—HB—
Lopez-Goni, 2020  0.7885 02527 142 2.20[1.30;3.50] —++
wilimitis, 2022 1.0116 0.1637 153 2.75[2.00; 3.80] -E
Total (95% Cl) 1000 3.14[1.86; 5.31] s
Prediction interval [0.54; 18.19]
[ | I |
0.1 05 1 2 10

Heterogeneity: 2 = 0.4436; x2 = 178.92,d.f. =7 (P < 0.01); 12 = 96%
Test for overall effect: Z = 4.27 (P < 0.001)

Lower risk Increased risk

(b) Meta-analysis of baseline C-SSRS suicidal attempt as a predictor of suicide attempt
log Weight 0Odds ratio 0dds ratio

Study odds ratio  s.e. % IV, Random, 95% ClI IV, Random, 95% Cl

Arias, 2016 0.8755 0.2139 9.4 2.40[1.60; 3.70] E-
Brown,2020 01133 00228 103  1.12[1.07; 1.17] [

Conway, 2017 2.8136 0.8310 41 1667327, 84.95] ——
Greist, 2014 15195 01172 100  4.57[3.60; 5.70] |:|
Grendas, 2019 0.8329 0.3276 83  230[1.21; 4.37] —E—

Gutierrez, 2021 0.6259 0.1923 9.5  1.87[1.28; 2.72] -E-

Horwitz, 2015 1.5686 0.3908 77 4.80[2.23; 10.32] —-B—
Katz, 2021 1.7047  0.4981 6.7  5.50[2.10; 14.80] ——E—
King, 2015 0.9083 0.5919 58  248[0.78; 7.94] ——E—

King, 2019 2.7408 0.5299 6.4 1550 [5.50; 43.90] —FF—
Mayes, 2023 02546 0.5032 66  1.29[0.48; 3.45] ——

Simpson, 2021 0.6206  0.3885 77 186[0.87; 3.99] -

Waern, 2022 0.0862 0.4116 75 1.09[049; 2.46] —3—

Total (95% CI) 100.0  2.78[1.82; 4.24] >

Prediction interval [0.59; 13.12] —_—

I | I |
0.1 05 1 2 10

Heterogeneity: 2 = 0.4506; x? = 216.71,d.f. = 12 (P < 0.01); 7 = 94% Lower risk Increased risk

Test for overall effect: Z = 4.74 (P < 0.001)

Fig. 2 Prediction of suicide attempt by presence or absence of prior Columbia Suicide Severity Rating Scale (C-SSRS) suicidal behaviour or a

suicide attempt only. (a) Meta-analysis of baseline C-SSRS suicidal behaviour as a predictor of suicide attempt. (b) Meta-analysis of baseline
C-SSRS suicide attempt as predictor of suicide attempt. IV, inverse variance.

‘Frequency’ and ‘controllability’ were statistically significant Four studies'®?*?*3 provided estimates for the prediction of

(Table 2). The lack of statistically significant outcomes for non-fatal suicide attempts using prior C-SSRS suicidal ideation as a
‘duration’, ‘deterrents’, and ‘reasons for ideation’ was associated  dichotomous variable (present/absent). Suicidal ideation was

with broad CI probably due to few available studies (Table 2). associated with a higher risk of non-fatal suicide attempts (pooled
(d) Prediction of non-fatal suicide attempts by the presence or  odds ratio 3.20; 95% CI 1.27-8.06; p-value =0.01; I =93.5%;
absence of prior C-SSRS suicidal ideation Q-test p-value < 0.001; Supplementary Fig. 6 and Table 2). Egger’s
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Table 2 Predictive significance of the Columbia Suicide Severity Rating Scale (C-SSRS) subscales for future suicidal behaviour

Predictor

C-SSRS suicidal behaviour

C-SSRS suicide attempt (SA)

C-SSRS suicidal ideation (SI)

C-SSRS suicidal ideation severity score (linear)

C-SSRS suicidal ideation severity: ‘wish to be dead’

C-SSRS suicidal ideation severity: ‘non-specific active SI’

C-SSRS suicidal ideation severity: ‘active suicidal ideation with any methods’

C-SSRS suicidal ideation severity: ‘active suicidal ideation with some intent to act’

C-SSRS suicidal ideation severity: ‘active suicidal ideation with specific plan’
C-SSRS suicidal ideation intensity score (linear)

C-SSRS suicidal ideation intensity: ‘frequency’

C-SSRS suicidal ideation intensity: ‘duration’

C-SSRS suicidal ideation intensity: ‘controllability”

C-SSRS suicidal ideation intensity: ‘deterrents’

C-SSRS suicidal ideation intensity: ‘reasons for ideation’

Bold values indicate p-values <0.05.
Publication bias detected by Egger's test.

Outcome

Future suicidal behaviour
Future suicidal behaviour
Future suicidal behaviour
Future suicidal behaviour
Future suicidal behaviour
Future suicidal behaviour
Future suicidal behaviour
Future suicidal behaviour
Future suicidal behaviour
Future suicidal behaviour
Future suicidal behaviour
Future suicidal behaviour
Future suicidal behaviour
Future suicidal behaviour
Future suicidal behaviour

Pooled odds ratio (95% Cl)

3.14 (1.86-5.31)
2.78 (1.82-4.24)
3.20 (1.27-8.06)
1.46/point (1.29-1.65)
4.49 (2.31-8.73)
2.51(1.08-5.83
2.35 (0.63-8.79
3.09 (0.98-9.74,
7.30 (1.59-33.4
1.11/point (1.04-1.18)
1.33 (1.19-1.47)
1.27 (0.96-1.68)
1.20 (1.10-1.30)
)
)

1.27 (0.95-1.72
1.22 (0.90-1.66

p-value

<0.001
<0.001
0.01
<0.001
<0.001
0.03
0.20
0.05
0.001
0.002
<0.001
0.09
<0.001
0.11
0.21

12 (%)
96.09
94.46
93.48
69.85
71.47
84.00
97.13
97.13
98.09
82.69
0.000
55.53
0.000
51.21
0

Q-test p-value

<0.001
<0.001
<0.001
<0.001
0.02
0.002
<0.001
<0.001
<0.001
<0.001
0.67
0.06
0.80
0.13
0.37

Publication bias

p =003
p =001
p =007
p =067
p=084
p =045
p =061
p=0.70
p=022
p=0.46
p =0.40
p=054
p =060
p =026
p=0.30

The table summarises the predictive significance of different C-SSRS subscales for future suicidal behaviour. Each predictor is listed with its associated pooled odds ratio, Cl, p-value, heterogeneity (3, Q-test p-value and publication bias according to Egger's test.
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(@) Baseline C-SSRS suicidal ideation severity score as a predictor.

log Weight QOdds ratio 0dds ratio
Study odds ratio s.e. % IV, Random, 95% ClI IV, Random, 95% Cl
Arias, 2016 0.3365 0.0889 8.6 1.40 [1.20; 1.70] E-
Berona, 2020 0.1906 0.1086 7.9 1.21[0.98; 1.50] E*
Brent, 2023 0.5653 0.1236 7.4 1.76[1.38; 2.24] —E—
Conway, 2017  0.4187 0.2099 4.9 1.52[1.01; 2.30] —E—
Czyz, 2016 0.4055 0.0965 8.3 1.50[1.24; 1.81] E}
Galynker, 2015 -0.4943 0.9099 0.5 0.61[0.10; 3.54]
Gipson, 2015 0.2927 0.1525 6.5 1.3410.99; 1.80] —E—
Gutierrez, 2021 -0.2614 0.1745 58  0.77[055; 1.09] £
Horwitz, 2015 0.4121 0.1007 8.2 1.511[1.24, 1.84] E
Katz, 2021 0.4700 0.5716 1.1 1.60 [0.50; 4.70] E—
King, 2019 0.7885 0.0938 8.4 2.20[1.80; 2.60] P B
Lindh, 2018 0.1823 0.0858 87  1.20[1.00; 1.40] I
Matarazzo, 2019 1.0750 0.5197 1.3 2.93[1.06; 8.13]
Mayes, 2023 0.2624 02213 4.6 1.30 [0.84; 2.00] ——E-i—
Park, 2019 0.4700 0.0465 9.8 1.60 [1.50; 1.80] D
Posner, 2011 03716 0.1570 63 1.45[1.07; 1.98] 3
Riera-Serra, 2023 1.2238 0.4540 1.6 3.40[1.40; 8.30]
Total (95% Cl) 100.0  1.46[1.29; 1.65] @
Prediction interval [0.94; 2.27] S —
[ T T 1
0.2 05 1 2 5
Heterogeneity: T2 = 0.0392; x2 = 53.06, d.f. = 16 (P < 0.01); I = 70% Lower risk Increased risk

Test for overall effect: Z = 5.96 (P < 0.001)

(b) Baseline C-SSRS suicidal ideation intensity score as a predictor.

log Weight 0Odds ratio 0Odds ratio
Study odds ratio s.e. % IV, Random, 95% Cl IV, Random, 95% ClI
Arias, 2016 00000 0.0243 122 1.00[1.00; 1.10] IfEP
Brown, 2020 00392 00245 122  1.04[0.99; 1.09] et
Conway, 2017 02776 0.1168 48  1.32[1.05; 1.66] —
Gipson, 2015 00862 0.0375 112  1.09[1.01; 1.17] e
Gutierrez, 2021 -0.0513 00431 106 0.95[0.87; 1.03] 4
Horwitz, 2015  0.1398 00574 9.3  1.15[1.03; 1.29] ——
Lindh, 2018 0.0953 00143 128  1.10(1.04; 1.10] +]
Matarazzo, 2019 0.1740 0.0808 7.2 1.19[1.02; 1.40] e
Mayes, 2023 0.1484 00638 87  1.16[1.02 1.31] e
Park, 2019 02624 00393 11.0  1.30[1.20; 1.40] —++
Total (95% Cl) 100.0  1.11[1.04; 1.18] <
Prediction interval [0.89; 1.38] —
I 1
0.75 1 1.5
Heterogeneity: 72 = 0.0078; x? = 51.99, d.f. =9 (P < 0.01); = 83% Low risk High risk

Test for overall effect: Z = 3.17 (P = 0.002)

Fig. 3 Prediction of suicidal attempt using baseline levels of Columbia Suicide Severity Rating Scale (C-SSRS) suicidal ideation severity and

intensity score as a predictor. (a) Baseline C-SSRS suicidal ideation severity score as a predictor. (b) Baseline C-SSRS suicidal ideation intensity

score as a predictor. IV, inverse variance.

test indicated the absence of publication bias (p-value =0.07,
Supplementary Fig. 1). Results were similar after removing an
outlier, and heterogeneity reduced to 67.5% (Supplementary Fig. 7).

Two studies examined whether C-SSRS predicted fatal suicide
attempts (Appendix 5). Bjureberg et al** in Sweden found that
higher baseline suicidal ideation severity (hazard ratio 1.3, 95% CI
1.4) or prior suicidal behaviour (hazard ratio 2.6, 95% CI 1.6-4.2)
were associated with increased risk of fatal suicide attempts.
Simpson et al** in the US reported that higher baseline suicidal
ideation intensity (odds ratio 5.1, 95% CI 1.3-19.9) and a history of
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suicidal behaviour (odds ratio 3.9, 95% CI 1.1-14.1) were also
associated with an elevated risk of fatal suicide attempts. With only
two such studies, meta-analysis was not feasible.

In the meta-regression analysis, the average age of the sample did
not exhibit significant moderating effects on the prediction by suicide
attempts (Q statistic for moderators 2.976, d.f. = 1, p = 0.084), suicidal
ideation severity score (Q statistic for moderators 0.049, df =1,
p = 0.826) or suicidal ideation intensity score (Q statistic for moderators
0.122, df.=1, p=0.727). Similarly, the proportion of female
participants in the sample was not a significant moderator on the
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prediction by suicide attempts (Q statistic for moderators 0.020, d.f. =1,
p =0.888), suicidal ideation severity score (Q statistic for moderators
0.980, d.f. = 1, p = 0.322) or suicidal ideation intensity score (Q statistic
for moderators 0.951, df =1, p=0.329). No significant moderating
effects were found for the type of clinical population of the studies on the
prediction by suicide attempts (Q statistic for moderators 5.908, d.f. = 3,
p=0.116), suicidal ideation severity score (Q statistic for moderators
6.352, d.f. =3, p=0.096) or suicidal ideation intensity score (Q statistic
for moderators 1.010, d.f. = 3, p = 0.799). The follow-up period also did
not significantly moderate the prediction by suicide attempts (Q statistic
for moderators 1.567, df. =1, p=0.211), suicidal ideation severity
score (Q statistic for moderators 0.068, d.f.= 1, p=0.795) or suicidal
ideation intensity score (Q statistic for moderators 0.000, d.f.=1,
p=0.991). Finally, whether the odds ratio or hazard ratio were reported
did not show significant moderating effects on the prediction by suicide
attempts (Q statistic for moderators 0.068, df. =1, p=0.794) or
suicidal ideation severity score (Q statistic for moderators 0.271,
df =1, p=0603).

Discussion

This is the first meta-analysis of the predictive properties of the
C-SSRS and the results indicate that both prior suicidal behaviour
and suicide attempts measured with the C-SSRS are the most robust
predictors of future non-fatal suicide attempts. Furthermore, both
the severity and intensity scores of suicidal ideation predicted non-
fatal suicide attempts, with intensity being a more robust predictor
than severity. The levels of intensity and severity of the C-SSRS
show a trend toward predicting non-fatal suicide attempts with a
positive odds ratio and confidence limits that do not cross zero, but
probably due to the limited number of studies some of these
categories do not reach statistical significance. Finally, only two
studies examined the prediction of fatal suicide attempts, both
found the intensity of ideation and prior suicidal behaviour predict
suicide death.3%4°

For over 50 years, the evaluation of patient suicide risk has been
debated**? and remains contentious."*> While some have argued
that assessing patients for suicide risk is beneficial, others argue that
there are no good tools for suicidal behaviour prediction.** Tools
such as the C-SSRS are increasingly utilised in clinical practice to
assess and manage patients at risk for suicide.** However, there
were no meta-analytic studies evaluating its predictive significance
for fatal and non-fatal suicide attempts. The present meta-analysis
reports the predictive value of prior suicidal behaviour and suicide
attempts assessed by the C-SSRS for future suicide attempts. The
pooled odds ratio for the prediction of suicide attempts was 3.14,
indicating a moderately elevated risk. Similarly, prior suicide
attempts predicted suicidal behaviour, with a comparable pooled
odds ratio of 2.78. This aligns with other previous research
demonstrating that a history of suicidal behaviour predicts both
future suicide attempts and death by suicide.*>*¢ Thus, it is
important to use tools like the C-SSRS to identify these individuals.

The high heterogeneity (I> > 90%) observed in these analyses
indicates there was a considerable variability across studies. The
heterogeneity was reduced after removing outliers, without
meaningfully affecting the overall results. Despite these adjust-
ments, the heterogeneity remained substantial, underscoring the
complexity of predicting suicidal behaviour. Given this heteroge-
neity, the findings of this meta-analysis should be interpreted with
caution, and clinicians should avoid relying on C-SSRS results in
isolation. Rather, the scale results should be integrated into a
comprehensive clinical evaluation. A key challenge in synthesising
findings across studies is variability in how the C-SSRS has been
employed, analysed and reported across studies (Supplementary
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Material, Appendix 6). Differences in scoring methods, cut-off
thresholds, and statistical approaches likely contribute to the
observed heterogeneity. Standardising the way the C-SSRS is used
in research and clinical practice, and ensuring comprehensive
reporting of effect sizes and contingency tables, would enhance the
comparability of findings and facilitate more robust meta-analyses
in the future. Egger’s test indicated publication bias in both
analyses, and this bias could potentially inflate the observed effect
sizes, emphasising the need for caution in interpreting these results.
Future studies should seek to minimise bias through rigorous study
designs and comprehensive reporting.

While baseline suicidal ideation was not as potent a predictor of
suicide attempts as suicidal behaviour, the severity score of baseline
suicidal ideation, measured dimensionally by the C-SSRS,
correlated with the risk of a future suicidal behaviour. Each
increase of 1 point on the C-SSRS ideation severity scale was
associated with 46% higher odds of subsequent suicidal behaviour.
The moderate heterogeneity (P> =69.8%) and predictive interval
largely above 1.0 suggest that this association is relatively consistent
across studies. After removing two outliers, heterogeneity was
significantly reduced to 32.3%, and prediction remained significant,
reinforcing the robustness of the predictive significance of the total
severity score. These results suggest that while prior suicidal
behaviour and suicide attempts are stronger predictors of future
suicide attempts, the C-SSRS suicidal ideation severity score is a
quantifiable measure correlating with increased risk. These results
are consistent with findings reported by Beck and colleagues, that
severe suicidal ideation was a predictor of future suicide attempts
and suicide.*”~*

The analysis of 10 studies assessing the predictive significance
of the C-SSRS suicidal ideation intensity score highlights a modest,
yet statistically significant, association between higher scores and an
increased risk of future suicide attempts. The pooled odds ratio was
1.11, suggesting that each point increase in suicidal ideation
intensity elevated the risk of future suicidal behaviour by 11%. The
heterogeneity (I* = 82.7%) indicates variability across studies, but
this association remained statistically significant after removing two
outliers that reduced heterogeneity to 68.6%.

The C-SSRS suicidal ideation levels of intensity and severity
show a positive odds ratio for predicting suicide attempts, but likely
due to the small number of available studies, some of these
categories did not reach statistical significance. Therefore, those
results need to be interpreted with caution.

Several participant and study characteristics were examined as
potential moderators, but none were found to significantly
influence the predictive effects. This suggests that the robust
associations between C-SSRS suicidal ideation/suicidal behaviour
measures and subsequent suicidal behaviour were consistent across
studies regardless of the demographic composition of the samples
or methodological differences in design and analysis that could be
evaluated. However, the statistical power to detect moderating
effects was limited, especially for potential moderators with fewer
studies contributing data. Future research with larger samples is
needed to evaluate potential moderators and sources of heteroge-
neity more comprehensively. Understanding such factors could
refine how the C-SSRS is optimally applied across diverse clinical
contexts.

It should be noted that predicting suicide death is a challenge
due to its relatively low base rate, even within clinical
populations.! This systematic review identified only two
studies,**0 that examined the ability of the C-SSRS to predict
death by suicide in an emergency department setting and both
report significant findings. Bjureberg et al,** with a large sample
of 18 684 Swedish adults, found that higher levels of ideation
severity and suicidal behaviour on the C-SSRS predicted suicide
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death. Simpson et al’s** study using a sample of 92 643 adults in
the US, found that higher ideation intensity and suicidal
behaviour on the C-SSRS predicted suicide death. These findings
indicate the potential of baseline C-SSRS measures for identify-
ing individuals at risk of suicide. Given that most suicide deaths
occur at the first suicide attempt,’® screening to detect such
individuals may be the only option for effective prevention in the
majority of suicides.

Finally, the overall quality assessment using the QUADAS-2
tool revealed mixed bias among the included studies. Most studies
showed a low risk of bias in the ‘Index Test’ domain, indicating
reliable assessment methods. However, significant concerns exist
regarding participant selection and study protocol implementation.
These issues suggest the need for future research to improve these
study design aspects, in order to enhance the overall reliability and
validity of findings in this field.

Broadly, this study supports the use of the C-SSRS for
identification of individuals at higher risk for future suicide
attempts in order to improve suicide prevention results.
Furthermore, although prior suicidal behaviour is the most
powerful predictor, C-SSRS ratings of aspects of suicidal ideation
including severity, and ideation intensity — can predict risk of
suicide attempts. Use of the C-SSRS, when coupled with adequate
risk management resources and protocols, may improve the
capacity to reduce risk for future suicide attempts. However, given
the heterogeneity across studies, clinicians should carefully
contextualise individual C-SSRS results with all other available
risk/protective factors rather than rely on overly narrow decision-
making. This aligns with recent reviews highlighting the variable
predictive performance of different suicide risk scales across
settings and populations.®

Study strengths

The current study focused on the prediction of non-fatal suicide
attempts, which is considered to have a closer relationship to
actual suicide deaths compared with suicidal ideation. In
contrast, some previous studies utilised outcomes with broader
definitions, such as ‘suicidality’, and combined patients with
suicidal ideation and behaviour. Another strength is the
inclusion of studies conducted outside the USA, enhancing the
findings’ diversity and generalisability across different geo-
graphical and cultural contexts.

Study limitation

A significant limitation of this meta-analysis is the heterogeneity
observed among the included studies. Despite performing
sensitivity analyses and meta-regression, the sources of this
heterogeneity could not be fully explained. This suggests that
other potential sources of heterogeneity impact the overall
reliability of our findings. Second, studies had study populations
with different characteristics. Some studies used the C-SSRS in a
psychiatric emergency department where high-risk suicidal patients
are prevalent, thereby increasing the likelihood of observing
suicidal behaviour during follow-ups. Conversely, others screened
in out-patient clinics or within the general population, where the
probability of encountering higher-risk cases is lower, consequently
reducing the ability to predict suicidal behaviour. Although, we use
odds ratio to minimise potential bias from varying event
frequencies, this approach does not entirely eliminate this
limitation. Another limitation was that studies had varying
follow-up periods for future suicidal behaviour. The duration of
follow-up can influence the likelihood of occurrence of the event
being predicted; however, this did not detectably affect our results.
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Most studies included in our analysis had a minimum follow-up
period of 3 months.’! This period captures the highest post-
discharge risk period, as the majority of suicide deaths occur within
the first few weeks to a couple of months following discharge. This
timeframe is critical because it is when individuals are most
vulnerable due to the sudden transition from the structured and
supportive hospital environment to the challenges of everyday
life.!1152 Tt is worth noting the Bjureberg? study significantly
predicted death by suicide at 1 week and 1 month, the first time to
our knowledge that suicide was predicted in an imminent risk
timeframe.

In summary, the present systematic review and meta-analyses
found that suicidal ideation and suicidal behaviour, as assessed with
the C-SSRS, can predict risk of suicide attempts. The increasing
severity and intensity of suicidal ideation predicted higher suicidal
behaviour risk. Baseline C-SSRS measures, together with prudent
clinical judgement, has the potential to help identify individuals at
heightened risk of suicidal behaviour and needing enhanced
prevention strategies.

Federico Manuel Daray (), MD, PhD, Faculty of Medicine, School of Medicine,
Institute of Pharmacology, University of Buenos Aires, Buenos Aires, Argentina; and
Centro de Educacion Médica e Investigaciones Clinicas Norberto Quirno (CEMIC) —
National Scientific and Technical Research Council, Argentina (CONICET), Buenos Aires,
Argentina; Leando Nicolas Grendas (), MD, PhD, Faculty of Medicine, School of
Medicine, Institute of Pharmacology, University of Buenos Aires, Buenos Aires,
Argentina; Sudan Prasad Neupane (2}, MD, PhD, National Centre for Suicide Research
and Prevention, Institute of Clinical Medicine, University of Oslo, Oslo, Norway;
Luciana Carla Chiapella, PhD, Faculty of Medicine, School of Medicine, Institute of
Pharmacology, University of Buenos Aires, Buenos Aires, Argentina; and Centro de
Educacién Médica e Investigaciones Clinicas Norberto Quirno (CEMIC) — National
Scientific and Technical Research Council, Argentina (CONICET), Buenos Aires,
Argentina; Prudence W. Fisher, PhD, Department of Psychiatry, New York State
Psychiatric Institute, Columbia University, New York, NY, USA; Madelyn S. Gould, PhD,
MPH, Departments of Psychiatry and Epidemiology, New York State Psychiatric Institute,
Columbia University, New York, NY, USA; Kelly Posner, PhD, Department of Psychiatry,
New York State Psychiatric Institute, Columbia University, New York, NY, USA;

Hanga Galfalvy (1"}, PhD, Departments of Psychiatry and Biostatistics, Columbia
University, New York, NY, USA; Chaya Jaffe, PGDip, Department of Psychiatry, New
York State Psychiatric Institute, Columbia University, New York, NY, USA; J. John Mann,
MD, Department of Psychiatry, New York State Psychiatric Institute, Columbia University,
New York, NY, USA

Correspondence: J. John Mann. Email: jjm@columbia.edu

First received 4 Oct 2024, final revision 20 Apr 2025, accepted 20 May 2025

Supplementary material

The supplementary material is available online at https://doi.org/10.1192/bjp.2025.10316

Data availability

All data analysed in the present study are available on request from the corresponding
author, F.M.D.

Acknowledgement

We wish to thank Marte @degaard, medical librarian at the University of Oslo, for performing
the bibliographic search.

Author contributions

JJM., PW.F. and K.P. conceived the research theme. F.M.D. and J.J.M. designed the study.
S.PN., LN.G., LC.C, FMD. and MS.G. screened data. F.M.D. and L.N.G. extracted data.
Analyses were performed by H.G. and L.C.C. Initial drafts were prepared by F.M.D. Critical
revision of the draft for important intellectual content was done by all authors. Final approval of
the version to be submitted was given by all authors. All authors agree to be accountable for all
aspects of the work.

Funding

Author contributions were funded through their respective institutions.


https://orcid.org/0000-0003-2949-7252
https://orcid.org/0000-0001-7805-7646
https://orcid.org/0000-0002-7389-4178
https://orcid.org/0000-0001-7156-6106
mailto:jjm@columbia.edu
https://doi.org/10.1192/bjp.2025.10316
https://doi.org/10.1192/bjp.2025.10316

JIM.

Declaration of interest

, PW.F., MS.G. and K.P. receive royalties from the Research Foundation for Mental

Hygiene for commercial use of the Columbia Suicide Severity Rating Scale. The remaining
authors have nothing to disclose.

Transparency declaration

The lead author and manuscript guarantor affirm that this manuscript presents an honest,
accurate, and transparent account of the study conducted. We declare that no important
aspects of the study have been omitted and all relevant findings are reported in full. We have
adhered to all applicable guidelines for the conduct of the research and the reporting of the
findings.

-

N

w

£

(3]

o

~N

0

o

10

1

12

13

14

15

16

17

18

19

References

Kessler RC, Bossarte RM, Luedtke A, Zaslavsky AM, Zubizarreta JR. Suicide
prediction models: a critical review of recent research with recommendations
for the way forward. Mol Psychiatry 2020; 25: 168-79.

Education Development Center. Zero Suicide. Education Development Center,
2023 (https://zerosuicide.edc.org/ [cited 13 Aug 2025)).

National Action Alliance for Suicide Prevention. Home Page. National Action
Alliance for Suicide Prevention, 2023 (https://theactionalliance.org/).

Brown GK, Currier GW, Jager-Hyman S, Stanley B. Detection and classification
of suicidal behavior and nonsuicidal self-injury behavior in emergency
departments. J Clin Psychiatry 2015; 76: 1397-403.

Gould MS, Marrocco FA, Kleinman M, Thomas JG, Mostkoff K, Cote J, et al.
Evaluating iatrogenic risk of youth suicide screening programs: a randomized
controlled trial. JAMA 2005; 293: 1635-43.

Mathias CW, Michael Furr R, Sheftall AH, Hill-Kapturczak N, Crum P, Dougherty
DM. Whats the harm in asking about suicidal ideation? Suicide Life-threaten
Behav 2012; 42: 341-51.

Posner K, Brown GK, Stanley B, Brent DA, Yershova KV, Oquendo MA, et al.
The Columbia-Suicide Severity Rating Scale: initial validity and internal
consistency findings from three multisite studies with adolescents and
adults. Am J Psychiatry 2011; 168: 1266-77.

Beck AT, Kovacs M, Weissman A. Assessment of suicidal intention: the Scale
for Suicide Ideation. J Consult Clin Psychol 1979; 47: 343.

Berona J, Horwitz AG, Czyz EK, King CA. Predicting suicidal behavior among
lesbian, gay, bisexual, and transgender youth receiving psychiatric emergency
services. J Psychiatr Res 2020; 122: 64-9.

Czyz EK, Horwitz AG, King CA. Self-rated expectations of suicidal behavior
predict future suicide attempts among adolescent and young adult psychiatric
emergency patients. Depress Anxiety 2016; 33: 512-9.

Grendas LN, Rojas SM, Puppo S, Vidjen P, Portela A, Chiapella L, et al.
Interaction between prospective risk factors in the prediction of suicide risk. J
Affect Disord 2019; 258: 144-50.

Tierney JF, Stewart LA, Ghersi D, Burdett S, Sydes MR. Practical methods
for incorporating summary time-to-event data into meta-analysis. Trials 2007;
8:16.

Grant RL. Converting an odds ratio to a range of plausible relative risks for
better communication of research findings. BMJ (Clin Res Ed) 2014; 348:
f7450.

Arias SA, Miller I, Camargo CA, Jr., Sullivan AF, Goldstein AB, Allen MH, et al.
Factors associated with suicide outcomes 12 months after screening positive
for suicide risk in the emergency department. Psychiatr Serv 2016; 67:
206-13.

Brent DA, Grupp-Phelan J, O'Shea BA, Patel SJ, Mahabee-Gittens EM,
Rogers A, et al. A comparison of self-reported risk and protective factors
and the death implicit association test in the prediction of future suicide
attempts in adolescent emergency department patients. Psychol Med
2023; 53: 123-31.

Brown LA, Boudreaux ED, Arias SA, Miller IW, May AM, Camargo CA, et al.
C-SSRS performance in emergency department patients at high risk for
suicide. Suicide Life-threaten Behav 2020; 50: 1097-104.

Conway PM, Erlangsen A, Teasdale TW, Jakobsen IS, Larsen KJ. Predictive
validity of the columbia-suicide severity rating scale for short-term suicidal
behavior: a Danish study of adolescents at a high risk of suicide. Arch Suicide
Res Off J Int Acad Suicide Res 2017; 21: 455-69.

Galynker I, Yaseen ZS, Briggs J, Hayashi F. Attitudes of acceptability and lack of
condemnation toward suicide may be predictive of post-discharge suicide
attempts. BMC Psychiatry 2015; 15: 87.

Gipson PY, Agarwala P, Opperman KJ, Horwitz A, King CA. Columbia-suicide
severity rating scale: predictive validity with adolescent psychiatric emer-
gency patients. Pediatr Emerg Care 2015; 31: 88-94.

https://doi.org/10.1192/bjp.2025.10316 Published online by Cambridge University Press

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Prediction of suicidal behaviour with the C-SSRS

Greist JH, Mundt JC, Gwaltney CJ, Jefferson JW, Posner K. Predictive value of
baseline Electronic Columbia-Suicide Severity Rating Scale (eC-SSRS) assess-
ments for identifying risk of prospective reports of suicidal behavior during
research participation. Innov Clin Neurosci 2014; 11: 23-31.

Gutierrez PM, Joiner T, Hanson J, Avery K. Clinical utility of suicide behavior
and ideation measures: implications for military suicide risk assessment.
Psychol Assess 2021; 33: 1-13.

Horwitz AG, Czyz EK, King CA. Predicting future suicide attempts among
adolescent and emerging adult psychiatric emergency patients. J Clin Child
Adolesc Psychol 2015; 44: 751-61.

Horwitz AG, Czyz EK, Berona J, King CA. Prospective associations of coping
styles with depression and suicide risk among psychiatric emergency
patients. Behav Ther 2018; 49: 225-36.

Katz 1, Barry CN, Cooper SA, Kasprow WJ, Hoff RA. Use of the Columbia-Suicide
Severity Rating Scale (C-SSRS) in a large sample of Veterans receiving mental
health services in the Veterans Health Administration. Suicide Life-threaten
Behav 2020; 50: 111-21.

Katz 1, Barry CN, Cooper SA, Kasprow WJ, Hoff RA. Generalizing the value of
ongoing assessments of suicidal ideation or behavior for estimating the risk of
subsequent suicide attempts. Arch Suicide Res Off J Int Acad Suicide Res 2021;
25: 115-25.

King CA, Berona J, Czyz E, Horwitz AG, Gipson PY. Identifying adolescents at
highly elevated risk for suicidal behavior in the emergency department. J Child
Adolesc Psychopharmacol 2015; 25: 100-8.

King CA, Grupp-Phelan J, Brent D, Dean JM, Webb M, Bridge JA, et al. Predicting
3-month risk for adolescent suicide attempts among pediatric emergency
department patients. J Child Psychol Psychiatry Allied Discipl 2019; 60:
1055-64.

Lindh AU, Waern M, Beckman K, Renberg ES, Dahlin M, Runeson B. Short
term risk of non-fatal and fatal suicidal behaviours: the predictive validity
of the Columbia-Suicide Severity Rating Scale in a Swedish adult psychiatric
population with a recent episode of self-harm. BMC Psychiatry 2018;
18: 319.

L6épez-Goni JJ, Gofi-Sarriés A, Azcarate-Jiménez L, Sabater-Maestro P. Suicidal
behaviour recurrence in psychiatric emergency departments of patients
without a prior suicide attempt, index and reattempters: a prospective study.
Rev Psiquiatr Salud Mental 2020; 13: 192-201.

Matarazzo BB, Brown GK, Stanley B, Forster JE, Billera M, Currier GW, et al.
Predictive validity of the columbia-suicide severity rating scale
among a cohort of at-risk veterans. Suicide Life-threaten Behav 2019,
49: 1255-65.

Mayes TL, Carmody T, Rush AJ, Nandy K, Emslie GJ, Kennard BD, et al.
Predicting suicidal events: a comparison of the Concise Health Risk Tracking
Self-Report (CHRT-SR) and the Columbia Suicide Severity Rating Scale
(C-SSRS). Psychiatry Res 2023; 326: 115306.

Park CHK, Kim H, Kim B, Kim EY, Lee HJ, Kim D, et al. Predicting planned suicide
attempts with the columbia-suicide severity rating scale: a subanalysis of
the 2013 korea national suicide survey on Emergency Department visitors.
J Nerv Ment Dis 2019; 207: 59-68.

Riera-Serra P, Gili M, Navarra-Ventura G, Riera-Lopez Del Amo A,
Montano JJ, Coronado-Simsic V, et al. Longitudinal associations between
executive function impairments and suicide risk in patients with major
depressive disorder: a 1-year follow-up study. Psychiatry Res 2023; 325:
115235.

Simpson SA, Goans C, Loh R, Ryall K, Middleton MCA, Dalton A. Suicidal
ideation is insensitive to suicide risk after emergency department discharge:
performance characteristics of the Columbia-Suicide Severity Rating Scale
Screener. Acad Emerg Med 2021; 28: 621-9.

Waern M, Strdmsten L, Wiktorsson S, Runeson B, Renberg ES. Overlapping
patterns of suicide attempts and non-suicidal self-injuries in adults:
a prospective clinical cohort study. J Clin Psychiatry 2022; 83(6):
21m14330.

Wilimitis D, Turer RW, Ripperger M, McCoy AB, Sperry SH, Fielstein EM,
et al. Integration of face-to-face screening with real-time machine learning
to predict risk of suicide among adults. JAMA Netw Open 2022; 5:
€2212095.

Whiting PF, Rutjes AW, Westwood ME, Mallett S, Deeks JJ, Reitsma JB, et al.
QUADAS-2: a revised tool for the quality assessment of diagnostic accuracy
studies. Ann Intern Med 2011; 155: 529-36.

Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in
meta-analyses. BMJ (Clin Res Ed) 2003; 327: 557-60.

Higgins JPT. Cochrane Handbook for Systematic Reviews of Interventions.
Cochrane, 2008 (http://www.cochrane-handbook org).

Bjureberg J, Dahlin M, Carlborg A, Edberg H, Haglund A, Runeson B.
Columbia-Suicide Severity Rating Scale Screen Version: initial screening

13


https://zerosuicide.edc.org/
https://theactionalliance.org/
http://www.cochrane-handbookorg
https://doi.org/10.1192/bjp.2025.10316

Daray et al

a1
42

43

44

45

46

14

for suicide risk in a psychiatric emergency department. Psychol Med 2021;
52: 1-9.

Rosen A. Detection of suicidal patients: an example of some limitations in the
prediction of infrequent events. J Consult Psychol 1954; 18: 397-403.

Murphy GE. Clinical identification of suicidal risk. Arch Gen Psychiatry 1972;
27: 356-9.

Belsher BE, Smolenski DJ, Pruitt LD, Bush NE, Beech EH, Workman DE, et al.
Prediction models for suicide attempts and deaths: a systematic review and
simulation. JAMA Psychiatry 2019; 76: 642-51.

Andreotti ET, Ipuchima JR, Cazella SC, Beria P, Bortoncello CF, Silveira RC,
et al. Instruments to assess suicide risk: a systematic review. Trends
Psychiatry Psychother 2020; 42: 276-81.

Choi SB, Lee W, Yoon JH, Won JU, Kim DW. Risk factors of suicide attempt
among people with suicidal ideation in South Korea: a cross-sectional study.
BMC Publ Health 2017; 17: 1-11.

Leon AC, Friedman RA, Sweeney JA, Brown RP, Mann JJ. Statistical issues in
the identification of risk factors for suicidal behavior: the application of
survival analysis. Psychiatry Res 1990; 31: 99-108.

https://doi.org/10.1192/bjp.2025.10316 Published online by Cambridge University Press

47

48

49

50

5

=

52

Beck AT, Steer RA, Kovacs M, Garrison B. Hopelessness and eventual suicide:
a 10-year prospective study of patients hospitalized with suicidal ideation. Am
J Psychiatry 1985; 142: 559-63.

Beck AT, Brown G, Steer RA. Prediction of eventual suicide in psychiatric
inpatients by clinical ratings of hopelessness. J Consult Clin Psychol 1989; 57:
309-10.

Beck AT, Brown G, Berchick RJ, Stewart BL, Steer RA. Relationship between
hopelessness and ultimate suicide: a replication with psychiatric outpatients.
Am J Psychiatry 1990; 147: 190-5.

Bostwick JM, Pabbati C, Geske JR, McKean AJ. Suicide attempt as a risk factor
for completed suicide: even more lethal than we knew. Am J Psychiatry 2016;
173: 1094-100.

Chung DT, Ryan CJ, Hadzi-Pavlovic D, Singh SP, Stanton C, Large MM. Suicide
rates after discharge from psychiatric facilities: a systematic review and meta-
analysis. JAMA Psychiatry 2017; 74: 694-702.

Olfson M, Wall M, Wang S, Crystal S, Liu SM, Gerhard T, et al. Short-term
suicide risk after psychiatric hospital discharge. JAMA Psychiatry 2016; 73:
1119-26.


https://doi.org/10.1192/bjp.2025.10316

	Prediction of fatal and non-fatal suicide attempts by the Columbia Suicide Severity Rating Scale (C-SSRS): systematic review and meta-analysis
	Method
	Search strategy and selection criteria
	Study selection and data extraction
	Predictor definitions
	Outcome measures
	Methodological quality
	Data analysis

	Results
	Quality assessment
	Main analyses

	Discussion
	Study strengths
	Study limitation

	Supplementary material
	Data availability
	Acknowledgement
	Author contributions
	Funding
	Declaration of interest
	Transparency declaration
	References


