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Background: Given the high rates of suicide in the adolescent population and the reluctance of this population to

seekhelp, developingproactive and effective strategies to timely detect individuals at high risk for suicide in non-
clinical contexts is aworldwide recognized need. A series of brief self-report questionnaires have been developed
for this purpose, however there are few studies providing evidence on their capability to accurately classify
suicidal risk levels in specific populations. One of the instruments frequently used to evaluate suicide risk is
the Columbia-Suicide Severity Rating Scales (C-SSRS). The goal of this study is to provide psychometric evidence
about the accuracy of the Suicidal Ideation subscale (SI) of the C-SSRS to classify suicidal risk levels in a sample of
Chilean adolescents using Item Response Theory (IRT).
Methods and materials: Through the two parameter logistic model (2-PLM), we analyzed the capability of a self-
report questionnaire addressing suicidal ideation (SI) to differentiate and classify participants according to their
SI severity levels. We tested two main parameters: difficulty (localization) and discriminating power of 6 items
extracted and adapted from the Columbia-Suicide Severity Rating Scales (C-SSRS). We administered this
questionnaire to a general sample of 1645 adolescents aged 13 to 18.
Results: Our results show that the items differentiate symptoms addressing suicidal thoughts according to their
severity, providing an accurate classification of the SI risk level.
Conclusions: These findings support the usage of the C-SSRS in Chilean adolescents. Further research is needed to
test its predictive value in different populations.

© 2018 The Authors. Published by Elsevier Inc.
1. Introduction

Suicide-related behaviors are common among school-age adoles-
cents. Suicide is the second leading cause of death among youth, ages
13–18 [1]. It has been conceptualized as a continuum developing from
suicidal ideation (SI), suicide plans, suicide attempts and complete sui-
cide [2]. However, suicidal behavior and suicidal ideation are currently
thought as distinct but correlated phenomena [3,4]. SI, defined as
thinking about, considering, or planning suicide [5], is highly prevalent
in adolescents [6,7], and it is regarded as a predictor of future suicidal
attempts and psychiatric crises in this population [8–13].

The general adolescents' reluctance to seek professional help [14],
the decreased help-seeking among adolescents with SI [15], and the
low capacity of parent and teachers to recognize suicide warning signs
[16] indicate that proactive and effective staging-based programs
ida Lircay s/n, Talca, Chile.
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aimed to timely detect and refer subjects at risk for suicide are needed
[17–19]. These programs frequently use screening questionnaires,
which should confidently rule out individuals with no evident risk
(i.e., low false negatives) [20]. In non-clinical settings (i.e., schools),
these screening tools should be used in the context of multi-level
screening programs [21] addressing a broader range of psychological
symptoms, other risk factors and warning signs for suicide [22], and
using complementary strategies such as training community members
as gatekeepers [23,24].

Several brief, easy-to-use self-report questionnaires addressing SI
have proliferated for screening purposes [25] which are frequently
used in educational institutions [26–30], clinical settings [31], and
emergency departments [32–36]. Despite their relatively expanded
usage and the recognized need for developing shorter instruments
aimed at effectively and reliably distinguishing individuals who are at
high risk for suicide from those who are not [20], some issues
preventing a clear recommendation of screening measures for SI have
been recently highlighted. For instance, studies analyzing their
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diagnostic accuracy are surprisingly scant [37]; there are no standard
measures being used in population-based studies [25] andmore diverse
population representation and non-English versions in studies is
required [39].

One of the instruments frequently used to screen SI is the Columbia-
Suicide Severity Rating Scale (C-SSRS) [40]. When used in adolescent
students, it has shown good sensitivity and reasonable specificity;
however, a second-stage evaluation has been recommended to reduce
the burden of its low specificity [41]. As described by Scott et al. [19],
the thresholds can be modified to reduce the screen-positive
population. The C-SSRS has been reported as a useful tool to predict
patients' returns to emergency departments because of suicide-related
complaints [33], and as a reliable and valid instrument to assess SI and
behavior in daily clinical practice and research settings [10,31]. Despite
these findings, the psychometric evidence about the C-SSRS is scarce
and not conclusive [42] and additional research assessing its capability
to accurately identify subjects at risk for suicide is needed [43–45].

Literature strongly encourages the development of systematic and
standardized suicide screening [46] based on target populations'
needs and characteristics [20] and shows that patients seem to be
more honest when answering self-report scales about SI [47]. In this
context, the present studywas aimed to provide psychometric evidence
on the accuracy of the SI subscale of the C-SSRS to classify suicidal risk
levels using the “item response theory” (IRT). [48]. First, we determined
the relation between a latent trait (i.e., suicidal ideation) and its
observable manifestation (a single item's response) [49]. Then, we
tested the capability of the scale to differentiate subjects according to
their SI severity levels, analyzing the scale at the single item level
through twomain parameters: difficulty (localization) and discriminat-
ing power of each item. In addition, we assessed the accuracy of the
subscale by computing both the item and the test information functions
(TIF). Furthermore, we addressed the external validity of the scale by
analyzing associations between depression and SI, which have been
previously observed in adolescents [7].

2. Methods and materials

2.1. Participants, procedure and measures

We conducted a cross-sectional study with 1776 adolescents
recruited between April and August 2015 in secondary schools in the
city of Talca, Chile. A total of 131 adolescents did not entirely complete
the questionnaires. These subjects were not considered for the analysis.
We conducted the analyses with a final sample of 1645 Chilean young
adolescents (mean age = 16.03, SD = 1.42, women = 54.1%). The
only inclusion criterion was that the students voluntarily agreed to
participate in the study. We tested whether the 131 excluded subjects
differ from included participants on demographic and clinical
characteristics. Given that 13 subjects did not respond any item, they
were excluded from this analysis. Using the rest of the samplewe tested
if the patterns of the missing data were associated to demographic
variables (gender and age) and clinical severity, addressed by the scores
on depression, anxiety and stress (DASS-21). We conducted this
analysis through the Little's test [50], which contrasts the null
hypothesis positing that there is no systematic relationships between
themissing data and the other variables (p b .05). In all cases, the Little's
Table 1
Parameters of the SIM scale.

Item

1 Have you wished you were dead or wished you could go to sleep and no
2 Have you actually had any thoughts of killing yourself?
3 Have you been thinking about how you might do this?
4 Have you had these thoughts and had some intention of acting on them?
5 Have you started to work out or worked out the details of how to kill you
6 Do you intend to carry out this plan?
test was not significant (p ≥ .05). Therefore, the probability of missing
data, in this sample, does not depend on gender, age or clinical severity.

We assessed SI through the Suicidal Ideation subscale (SI) of the
Columbia–Suicide Severity Rating Scale [40]. Instead of conceptualizing
suicidal ideation and suicidal behavior as a unidimensional construct
existing along a continuum, the C-SSRS differentiates suicidal ideation
from suicidal behavior. The former is addressed by two subscales: sever-
ity (subscale 1) and intensity (subscale 2); the latter is addressed by two
subscales: behavior (actual, aborted, interrupted and nonsuicidal self-
injurious (subscale 3), and lethality of attempts (subscale 4).We
adapted the first subscale for being used as a self-report questionnaire.
Given that the last item of the original scale is a compound question
asking about active planning (“Have you started to work out or worked
out the details of how to kill yourself?”), and intentions (“Do you intend
to carry out this plan?”), we did split this item into two different
questions (questions 5 and 6; Table 1). Therefore, severity of SI was
finally rated on a 6-point ordinal scale in which 1 = wish to be dead,
2 = nonspecific active suicidal thoughts, 3 = thoughts about how to
commit suicide, 4 = suicidal thoughts and general intentions, 5 =
suicidal thoughts with detailed plan, and 6 = intentions to conduct
plans. Frequency of SI was addressed by asking participants when
these thoughts happened: ever in life (SIL) and/or during last month
(SIM).The questionnaire should take between 5 and 8 min to complete.

We computed the internal reliability of these two subscales. Because
of the binary nature of the data, we included the Kuder-Richardson
coefficient (KR20). Given that the Cronbach's alpha, and consenquently
also the KR20, have been criticized because the lack of precision to
reflect the true parameter, or its dependency of the number of variables
[51–53], we additionally estimated the model-based reliability
(McDonald's coefficient omega) [54], computed on the standardized
factorial loads of the two-parameter logistic model. Both scales showed
adequate internal consistency (KR20L = 0.808, KR20M = 0.838), and
model-based reliability (ωL = 0.968; ωM = 0.972).

We additionally addressed depression, anxiety and stress by the
Depression, Anxiety, and Stress Scales (DASS-21) [55] previously
adapted and validated with Chilean adolescents [56].

This studywas approved by the Bioethics Committee of Universidad
de Talca, Chile. We conducted the study in those public schools who
agreed to participate after meetings with directive committees.
Researchers participated in different parents' meetings to present the
research project. The project was explained to both the directive
committee and students. After its approval and once written informed
consents were obtained from both, the adolescents and their caregivers,
the participants completed the questionnaires that were administered
in a classroom setting by trained psychologists.
2.2. Data analysis

2.2.1. Unidimensionality and local dependence
In order to demonstrate the existence of a clearly dominant dimen-

sion [57], we tested two basic requirements of IRT analysis:
unidimensionality and local independence. Whereas the former
addresseswhether all items aremeasuring a single characteristic (latent
variable), the latter evaluates if the items are independent of each other
after adjusting the causal effect of the latent variable.
αi s.e. (αi) βi s.e. (βi)

t wake up? 2.65 0.30 1.24 0.08
5.26 0.86 1.61 0.08
4.68 0.64 1.73 0.08
5.53 1.04 1.71 0.08

rself? 4.54 0.56 2.01 0.09
3.89 0.62 2.19 0.13
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We examined dimensionality through a parallel analysis [58,59]
based on a tetrachoric correlation matrix. Additionally, we computed
the fit of two models by confirmatory factor analysis (CFA). Model 1
(M1) hypothesizes that the twelve items of the scale are organized
into a single dimension of SI, and model 2 (M2) hypothesizes the
existence of two correlated but empirically separable dimensions (SI
throughout life, and SI during the last month). In both models residual
correlations corresponding to pairs of items with identical wording
were released.

We tested the conditional independence criterion by computing the
modified indexes (MI) and the standardized expected parameter
change indexes (SEPC). Local dependence is negligible if MI values are
b10, and if SEPC values are not higher than 0.2 [60]. Second, we
inspected the standardized local dependence (LD-χ2) values of the
matrix of expected and observed response frequencies for each item
(χ2 values N10 suggest violation of local independence) [61].

2.2.2. Parameter estimation
In clinical scales, the localization parameter (β) is interpretable as

the relative symptom severity (i.e., the point in the latent variable,
theta, where a person has a probability of 50% of endorsing the
symptom). The 2-PLM model, besides the item localization, estimates
a discrimination parameter (α) for each item, assuming that the items
are not equally accurate in different areas of the latent variable. The 2-
PLM model specifies a person's probability of being classified into the
lower category (“no”, or absent symptom) as opposed to being classi-
fied into the higher category (“yes”, or present symptom) as a function
of the interaction among the degree to which a person presents the
measured trait (suicidal ideation), the localization parameter (severity),
and its discriminant capacity.

2.2.3. Measurement accuracy
First, to evaluate themeasurement accuracy of each item in different

levels of the latent construct, we tested the trait range θ by the item
information function (IFF). The higher information value indicates a
larger precision of the items for a certain zone of the theta continuum.
Second, we computed the test information function (TIF), which
addresses how well a test estimates SI severity. Therefore, it represents
the combined value of the information function of all items. As in IFF, a
higher information value indicates a higher precision of the scale. Third,
Fig. 1. Parallel
to evaluate the relation between the subject's scores and the latent SI
scores, we inspected the Test Characteristic Curve (TCC). Fourth, we
computed the sample distribution in the latent trait by computing the
estimated a posteriori scores.

Finally, to ensure a fair gender comparison, we computed the
differential item functioning (DIF) by the Wald test, and when
necessary, we estimated the DIF size according to the effect size indexes
suggested by Meade [62].

2.2.4. External validity
We divided the sample into three groups according to their position

in the latent variable (group 1 ≤ 1 SD; group 2 = between 1 and 2 SD;
and group 3 ≥ 2 SD). Then, we compared the latent scores for
depression, anxiety and stress, estimated by the Graded Response
Model [63]. For each comparison (effect sizes; Cohen's d) we used
group 1 as a reference.

The IRT models were estimated with IRTPRO 4.0 [64]. The factorial
models were estimated using MPlus 7.0 [65] using weighted least
squares with mean and variance adjusted (WLSMV).

3. Results

3.1. Unidimensionality and local dependence

As shown in Fig. 1, the parallel analysis suggests that a single
component for each subscale is plausible since the random eigenvalues
from component 3 surpassed those obtained from the real data.

The CFA supported these results. Model 1 (1 dimension, 12
symptoms) yielded acceptable fit indices (RMSEA = 0.075; CFI =
0.976; TLI = 0.968; DF = 48). Model 2 (2 correlated factors) showed
substantially better fit indices (RMSEA = 0.0036; CFI = 0.994; TLI =
0.992; DF = 47), without a significant reduction of parsimony (one
degree of freedom). Correlation between factors was 0.75 and the
average variance extracted for SIM and SIL was 0.83 and 0.81,
respectively. Therefore, both factors can be regarded as empirically
separable dimensions. Both MI and SEPC values were respectively
lower than 10 and 0.2 (for 56 of the 60 possible contrasts). Finally, the
χ2 values for each subscale were lower than 10 (range = 0.1–6.6),
reaching the local independency requirement.
analysis.



Fig. 2. Category characteristic curves, item 2, SIM scale.
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3.2. Fitting data to the two-parameter model (2-PLM)

BothM2 and RMSEA values for the SIM scalewere (M2=35; GL=9;
p= .0001; RMSEA=0.04) and for the SIL scale were (M2=95; GL=9;
p = .0001; RMSEA = 0.06). In terms of absolute fit, both M2 statistics
were significant. However, the low associated RMSEA values suggest
that this misfit may be due to a limited amount of unmodeled error
[66]. Most of the items had non-significant S-χ2 values.
3.3. Parameters estimation

3.3.1. Item localization
As an example, Fig. 2 shows the category characteristic curves for

item 2 of the SIM scale (“Have you actually had any thoughts of killing
yourself?”). The y-axis represents the latent variable θ (M = 0; SD =
Fig. 3. Item information
1). For each item, two curves are drawn,which represent the probability
(x-axis) of being located in each of the response categories. Thus, for
being placedwithin the “Yes” category, the suicide ideation level should
be relatively high (approximately 1.6 standard deviations above the
mean). By contrast, the most probable answer (100%) of an adolescent
located on the mean (θ = 0) would be “No”.

3.3.2. Item information functions
The item information functions (IIFs) are depicted in Figs. 3 and 4.

For instance, in Fig. 3, item 2 (SIM scale) starts providing information
from θ = 1.0, which drastically decreases from θ = 1.8, being this
range where the item is most productive for the measure. By contrast,
within the lesser and higher severity ranges, the item does not
discriminate between subjects with different trait levels.

Two additional comments deserve to be mentioned. First, in both
scales the information provided by item 1 (“Have you wished you
function, SIM scale.



Fig. 4. Item information function, SIL scale.
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were dead or wished you could go to sleep and not wake up?”) is
substantially lower than the rest of the items. In addition, in the SIL
scale, its peak of information is close to the mean, suggesting a low
diagnostic value in this sample (it does not provide information in
clinically relevant levels of SI). Second, considering the informational
peaks, the items can be grouped into three severity clusters. For the
SIM scale, the first cluster is represented by item 1, whose peak is be-
tween 1 and 1.5 SD above the mean. The second cluster (items 2, 3
and 4) contributes with maximal information approximately between
+1.5 and +2 SD. The content of this cluster is associated to a general
SI and non-elaborated suicidal plans. Finally, the cluster 3 (items 5
and 6), shows its major discriminant capability at very severe levels (2
SD above the mean) and represents a detailed suicidal planning and
the intention to carry out the plan. A similar pattern is observed for
the SIL scale, with a shift to less severe levels of the variable.

The parameters αi and βI are shown in Tables 1 and 2. Item 1
obtained the lower discriminant power, particularly in the SIL scale.
These results are in line with the information provided by each item.
As depicted in Figs. 3 and 4, item 1 showed the poorest contribution in
both scales, particularly in the SIL scale.

According to the Baker's classification [67], we conclude that the
discrimination parameters have been very high for all items of both
scales, which is usual for clinical scales [68].

Regarding the βi parameters, we observed a clear difference in
symptom severity, with a range from the mean to +1.6 SD for the SIL
scale and from +1.24 to +2.19 for the SIM scale. For the SIL scale, the
β parameter of item 1 was 0.09, which means that a person located at
the mean of the latent variable (and consequently within a region
without diagnostic value) will have a high probability to give a positive
answer. By contrast, the β parameter of the same symptom in the SIM
Table 2
Parameters of the SIL scale.

Item

1 Have you wished you were dead or wished you could go to sleep and no
2 Have you actually had any thoughts of killing yourself?
3 Have you been thinking about how you might do this?
4 Have you had these thoughts and had some intention of acting on them?
5 Have you started to work out or worked out the details of how to kill you
6 Do you intend to carry out this plan?
scale was 1.24, which indicates that a positive response to the item
represents a relatively high SI level. On the other side, severity
transitions between the symptom thresholds are reasonably reduced,
revealing that the symptoms homogeneously cover a wide range of
the latent variable, without information gaps between consecutive
items. The exception was given by item 1 of the SIL scale (βi = 0.09)
with respect to the next item of this scale (βi = 0.86). This difference
implies nearly 1 SD between one item and the next one.
3.4. Measurement accuracy

3.4.1. Test information function
Figs. 5 and 6 depict the test information function (TIF) and the

measurement error distribution of the SIM scale and the SIL scale,
respectively. The solid line represents the TIF, equivalent to the
combined value of the information functions of the six items
shown in Figs. 3 and 4. In the case of the SIM scale, the TIF values
are higher for θ values between +1.2 and +2.5 SD. The lowest
measurementerror values correspond to the highest information
test values. As expected, the lower the standard error, the higher
the accuracy (reliability) with which the scale provides information
about the latent trait. Consequently, the SIM scale is most accurate
within high SI levels, and does not provide enough information (it
does not discriminate subjects according to their SI level) either in
intermediate or low SI levels (N2.5 SD), where the error measure-
ment exceeds the information provided by the test. We observed
similar results for the SIL scale, but slightly closer to lower severity
SI levels, making this scale more accurate within the range of +0.5
and +1.5 SD.
αi s.e. (αi) βi s.e. (βi)

t wake up? 2.18 0.17 0.09 0.05
4.82 0.43 0.86 0.05
5.01 0.47 0.96 0.05
6.31 0.74 1.01 0.05

rself? 4.21 0.61 1.40 0.05
3.57 0.52 1.59 0.06



Fig. 5. Test information function, and measurement error distribution, SIM scale.
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Fig. 7 shows the Test Characteristic Curve (TCC), which illustrates
the correspondence between the subject's scores (x axis) and the latent
SI scores (y axis). Finally, we computed the sample distribution by
estimated a posteriori scores (Table 3). In the SIM scale, most of the sam-
ple (82.1%) obtained the minimal score (equivalent to a direct score =
0) and a low proportion of subjects obtained high (6.3%) or very high
(1.8%) scores. In the SIL scale, 49.5% obtained a minimal score, 24.3%
was located between the mean and 1 SD, and 15.3% and 4.4% obtained
high and very high scores, respectively.

3.5. Additional validity evidence

Fig. 8 shows the effect sizes (Cohen's d) for each comparison using
group 1 as a reference. Group 2 (high SI level in the SIM scale, panel
Fig. 6. Test information function, and mea
A) showed significantly more depressive symptoms compared to
group 1, with a large effect size (d = 1.44), a difference even greater
when comparing group 3 with group 1 (very high SI level) (d = 2.77).
The rest of comparisons were significant, with high or very high effect
sizes. The group with highest SI levels consistently showed higher anx-
iety and stress scores. We observed a similar pattern for the SIL scale
(panel B), but the differences were much more moderate, being
depression the variable showing the greatest difference with respect
to the group with lower SI.

3.6. Gender-based differential item functioning analysis

DIF analysis did not reveal evidence supporting a differential item
functioning. Chi-square values were between 0 (p = .90) and 1.6 (p
surement error distribution, SIL scale.



Table 3
Distribution of adolescents according to their EAP scores.

EAP score Month scale Life scale

Min 82.10% 49.50%
b1 SD 9.90% 24.30%
1–2 SD 6.30% 15.30%
N2 SD 1.80% 4.40%

Fig. 7. Test characteristic curve.
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= .45), and between 0.1 (p = .90) and 3.4 (p = .18) for SIL and SIM
scales, respectively. Consequently, we did not compute additional
iterations or DIF effect size estimations. Finally, we observed significant
differences in latent means, with higher values for women in both
subscales (SIM = 0.64 SD; SIL = 0.74 SD).

4. Discussion

We tested the accuracy of the SI sub-scale of the Columbia-Suicide
Severity Rating Scale to differentiate participants according to their SI
severity levels in a large and general sample of adolescents aged 13 to
18. We analyzed the difficulty and the discrimination power of each
item, and the accuracy with which the scale provides information
about the latent trait. The item information function analysis yielded a
very high ability for the items to differentiate severity levels of SI,
which can be grouped into three clusters. The test information function
analysis showed that the scale provides very accurate information about
SI, particularly within high SI levels. According to Baker's classification
[67], discrimination parameters were very high. Overall, these findings
suggest that the scale is a suitable instrument to both screen SI and to
accurately classify and differentiate at-risk groups. Moreover, our
results support the usage of the scale for clinical and research purposes
[31] and agree with previous research showing that it is a useful
instrument to efficiently detect SI in adolescents [39,40]. Nevertheless,
as we slightly modified the scale, direct comparisons with our results
should be made with caution.

We addressed SI by six items asking about the presence of suicidal
thoughts ever in life (SIL) and/or during the last month (SIM). Although
we observed a high correlation between SIM and SIL, the data are better
represented by a two-factor model. Consequently, SIM and SIL can be
regarded as empirically separable dimensions. First, the best fit was
obtained by the two-factormodel; second, there is discriminant validity
(the variance explained by the items is higher than the variance
explained by the between factor correlations); and third, the factors
show a different relational pattern with one criterion (Fig. 8). This
could mean that SIL might be a predisposing factor to SIM, but (for a
screening) it is not a unique requisite to classify a subject as being at
risk. Therefore, at a first glance, adolescents with a high score in SIL
and a low score in SIM, could not be considered as needing an in depth
evaluation or immediate clinical assistance. However, because the
associations between SIL and the current levels of emotional distress
depicted in Fig. 8, and because the evidence revealing that the past SI
has been shown as an important predictor of eventual death by suicide
[69], subjects with this profile should be comprehensively assessed.

Regarding the general functioning of the scale, we observed a clear
floor effect for both SIL and SIM scales, and consequently, most of
subjects obtained the minimum score (zero). The scale is productive
only within a small range of the variable, particularly in moderate-
high (SIL) and high-very high (SIM) areas, with an effectiveness range
of 1 SD in both cases, which is an expectable result for a clinical scale
applied to a general sample. All items showed a high discriminative
capability. The exception was item 1 (SIL scale), whose informational
peak was located in a non-clinically relevant area (the mean area of
the variable). It was affirmatively responded by 25% of subjects. Given
the probable high proportion of false positives generated by this item,
it can be regarded as an inaccurate measure to detect suicidal ideators.
For this reason, a “yes” response in the SIL scale could be interpreted
as a normative adolescent phenomenon rather than a clinical symptom.
Because of its low discrimination ability, it is a probable multidimen-
sional item and a “yes” response should be considered only if the
following items representing higher SI severity levels are affirmatively
answered. According to both severity and peak information, the items
(both scales) are organized into the following three groups: group 1
= the general idea of being dead (item 1); group 2 = the elaboration
of specific ideas about suicide (items 2, 3 and 4); and group 3= specific
intentions and detailed plans (items 5 and 6). These groups represent
different risk levels (i.e., low, moderate, and high risk), which provide
useful information either to characterize response patterns or to adopt
different prevention strategies and behaviors (i.e., supervision and
follow up in case of low-moderate risk, in-depth assessment and
specific interventions in case of high risk). This grouping pattern was
similar for both scales, but in the case of SIL, the items were slightly
moved towards less severity areas. As we previously stated, we did



Fig. 8. Between-group comparison of latent scores for depression, anxiety and stress.
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split the last question of the original scale into two items (items 5 and
6). Given that the items representing higher SI severity levels did
provide more accurate information about SI, and because these items
address specific and different aspects of SI (active planning and
intentions), we recommend keeping these items separated if the scale
is used as a self-report.

Overall, these findings suggest that the scale not only distinguishes
between high and low-risk subjects, but it also allows classifying
subjects according to their differential risk level, which is a relevant
aspect discussed nowadays [33,43]. Despite the evidence suggesting
that suicidal attempts could be prevented by identifying individuals
with SI [70,71], the relationship between SI and death by suicide has
been questioned [72], and further research is needed to understand
the progression of SI and the specific pathways by which it may lead
to suicide attempts [4,73]. As posited by Burke and Alloy [74], providing
specific categories of ideators could lead to reduce false positive
variables distinguishing between ideators and attempters, one of the
current and critical issues in the field. Within this ideation-to-action
framework [75], our results reveal that the current self-report version
of the C-SSRS can accurately classify SI. This could be helpful not only
for future studies analyzing SI, but also for strategies aimed to properly
and timely detect individuals needing a more thorough assessment. As
clearly stated by Silverman & Berman, this assessment must not be
only focused on SI questions [45].

Proportion of subjects classified into one of the proposed categories
fits with evidence showing that, in the general population, the preva-
lence of SI during a lifetime is 18.49% [76], with a range of 2.1–18.5%
[42]. Additionally, our data support previous studies revealing that the
lifetime prevalence of SI was 4.7% in adolescents aged 15 to 19 [77]
and 5% in adolescents aged 14 to 19 in the previous year [78].
Concerning the gender of participants, we did not observe a differential
functioning between men and women. Therefore, the scale seems to be
a fair screening tool. It does not present gender biases; the items do not
need changes and it is not necessary to generate separate rates. More-
over, the scale estimates the average differences between males and
females in a precise and unbiased manner. Finally, we observed higher
SI levels in females, which supports previous evidence [7,79].

We analyzed the external validity of the scale. Our results showed
that higher SI levels are positively related with substantially higher
emotional distress levels (depressive, anxiety and stress symptoms),
addressed by the Depression, Anxiety and Stress Scales (DASS-21)
[55], which support a good concurrent validity. Moreover, the greater
differences in depressive symptoms are generated by higher SI levels,
which is proof of discriminant validity. Although these differences are
less for SIL, they remain significant, supporting that a higher level of SI
is a factor risk for psychopathology and poor functioning in adolescence
[80], being particularly associated to depressive symptoms [7,16,81,82].
5. Limitations

Some limitations deserve to be mentioned. First, we did not address
suicidal attempts. Therefore, we cannot either compare the functioning
of the scale in subjects with suicidal ideation and subjects with suicidal
attempts or draw conclusions about the external validity of SI in these
two groups. Second, we did not evaluate convergent validity. Despite
the lack of a gold standard to study suicide ideations [42], future studies
analyzing this psychometric property could use the Beck Scale of
Suicidal Ideation (BSSI), a comprehensive self-report measuring
severity of SI. According to Batterham et al. [25] it shows considerable
evidence of psychometric robustness in adults. It has also been used in
adolescents [83] showing adequate psychometric properties in this
population [84]. Third, and despite we addressed external validity, we
used a limited range of variables, and further research analyzing
variables suggested by recent theories is needed [3,75]. Fourth, because
our cross-sectional design, we cannot test whether SI predicts future
suicide attempts in our sample.
6. Conclusions

In summary, through the item response theory, our results
demonstrate that the self-report version of the C-SSRS is a useful tool
to address SI in adolescents. It properly distinguishes between subjects
with and low risk and accurately classifies them according to their
differential risk level. These findings support the usage of the C-SSRS
in Chilean adolescents.
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