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Abstract

The SuicideCognitions Scale (SCS) has demonstrated considerable promise as a risk screening tool, although it has yet to be validated for usewith
adolescents or in Spanish-speaking populations. The aim of this study was to develop a Spanish version of the 16-item SCS-Revised (SCS-R) and
to examine its psychometric properties in a sample of adolescents. Participants were 172 adolescents aged between 12 and 18 years (M = 15.32,
SD = 1.57) and currently in residential care. They completed the Spanish SCS-R and a series of other psychological measures. The psychometric
properties of the SCS-R were examined through factor analyses and testing of convergent/discriminant validity and construct validity. Factor
analyses supported a bifactor structure, indicating that SCS-R items were primarily measuring a common underlying latent variable. SCS-R
scores were positively correlated with multiple indicators of psychopathology and other suicide risk factors (e.g., depression, hopelessness) but
negatively correlated with protective factors (e.g., believing that one’s mental pain will eventually end). Importantly, SCS-R scores differentiated
adolescents in residential care who had previously attempted suicide from those who had only thought about suicide. Scores also differentiated
adolescents who had previously attempted suicide from those who had previously only engaged in non-suicidal self-injury. This constitutes
further evidence that the SCS-Rmeasures a construct that distinguishes suicidal thought from action and is specific to suicidal forms of self-harm.
Overall, the results suggest that the Spanish SCS-R is a potentially useful tool for identifying adolescents at risk of attempting suicide in
residential care.
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Suicide is the fourth leading cause of death globally among adoles-
cents and young people aged 15–29 years, after road traffic accidents,
tuberculosis, and interpersonal violence (WorldHealthOrganization,
2021).Although rare in childhood, suicide rates increase frompuberty
until early adulthood. While cross-national youth suicide mortality
rates are heterogeneous, recent meta-analytic studies (Glenn et al.,
2020) and reviews (Roh et al., 2018) estimate a pooled suicide rate of
approximately 3.8 per 100,000 persons for youth aged 10–19 years
across all ages, sexes, and countries. As occurs in general suicide data
across all age groups, the pattern in the youth population is for more
suicide attempts among females (three to nine times more), whereas
males show higher rates of completed suicide (three to four times
higher) (Glenn et al., 2020).

The most important predictor of completed suicide in youth is a
history of suicide attempts (Gvion & Apter, 2016). Although

attempted suicide has been associated with both suicidal thoughts
and non-suicidal self-harm, the majority of young people who think
about suicide or who engage in non-suicidal self-harm will not
attempt to take their own life. However, research suggests that the
risk of a suicide attempt is higher when the two factors present in
combination.Mars et al. (2019a) found that approximately one in five
adolescents (21%) who reported both suicidal thoughts and non-
suicidal self-harmat age 16 subsequently attempted suicide, compared
with just 1% of those who did not report either of these behaviors.

Mental disorders are another important risk factor for suicide in
adolescence (Gili et al., 2019). However, a recent study that exam-
ined lifetime suicide attempts across a wide range of age groups
found that around 20% of individuals who attempted suicide did
not meet the criteria for a prior psychiatric disorder (Oquendo
et al., 2024). Therefore, suicide risk screening should not be limited
to the psychiatric population. It is also important to note that
although suicidal behavior is transdiagnostic (Glenn et al., 2016),
one of the most consistent predictors of attempted suicide is
capability, that is, the extent to which the individual feels capable
of carrying out such an act (Klonsky et al., 2017). Suicide capability
may be considered in terms of acquired capability (e.g., previous
self-harm); genetic disposition (e.g., heightened pain tolerance);
and practical knowledge of and access to lethal means.
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There is also considerable evidence linking substance use with
an increased risk of suicide, and for any age group, acute intoxica-
tion often precedes a suicide attempt (Frenk et al., 2021). In young
people, the use of alcohol (including binge drinking) while sad or
depressed has been found to be a marker for suicidal behavior in
individuals who had not previously reported suicidal ideation, and
hence who may not be identified as at risk by suicide prevention
strategies (Schilling et al., 2009). It is suggested that adolescentsmay
use psychoactive substances to bolster their courage to carry out a
suicide attempt, and because intoxication can lead to impaired
judgment and decreased inhibition, it may facilitate the transition
from suicidal thoughts to action (Frenk et al., 2021).

In terms of family factors, epidemiological research has demon-
strated a link between youth suicide and parental loss (whether
through death, divorce, or abandonment), a parental history of
mental disorders or suicide attempts, family conflict, and maltreat-
ment (including sexual abuse) within the family (Ruch & Bridge,
2022). There is also evidence that in comparison with adolescents
who only report suicidal ideation, those who attempt suicide are
more likely to have been exposed to self-harm in family or friends
(Mars et al., 2019b). It should also be noted that high rates of suicidal
behavior and non-suicidal self-harm have been reported among
adolescents in residential care, a population in which previous
maltreatment and/or neglect is a common experience (Muela
et al., 2024).

Academic pressures and being the victim of bullying (whether in
person or in the form of cyberbullying, sexting, etc.) have also been
associated with suicide risk (Ruch & Bridge, 2022). Similarly, youth
from sexual and gender minorities, who are more likely to experi-
ence discrimination and harassment, are at greater risk of suicide in
comparison with peers (Raifman et al., 2020).

Mass media may also exert a powerful influence on suicidal
behavior in youth. Having reviewed the findings of meta-analytic
studies into the association between suicidal acts and media reports
of suicide, Westerlund and Niederkrotenthaler (2021) concluded
that the number of new episodes of suicide increased in line with the
amount of publicity a suicide received, and that copycat behavior of
this kind (referred to as theWerther effect) wasmoremarked among
adolescents than adults. Furthermore, the risk of copycat behavior
was greater if the reported suicide concerned a famous person or
celebrity, and also if the person exposed to the report presented risk
factors for suicide and identifiedwith the personwhohad taken their
own life. Westerlund and Niederkrotenthaler (2021) also suggest
that sensationalist media reporting of suicides is more likely to lead
to copycat behavior than aremore objective, cautious, and respectful
accounts of such events. They also point out, however, that reporting
that focuses on positive coping with suicidal thoughts and the
overcoming of suicidal crises (referred to as the Papageno effect)
may have a preventive effect in relation to suicide attempts
(Westerlund & Niederkrotenthaler, 2021).

While further research is needed with regard to the impact of
internet use, the systematic review by Marchant et al. (2017)
concluded that there was sufficient evidence of a relationship
between suicidal behavior in young people and high internet use,
especially when this involved websites with self-harm or suicide
content. However, the authors of the review also suggested a
potential role for the internet in suicide prevention, insofar as it
may reduce social isolation and be a means of providing informal
crisis support or access to therapy online.

Although mental or substance use disorders and exposure to
physical maltreatment are risk factors for suicidal behavior com-
mon to both genders (Miranda-Mendizabal et al., 2019), a number

of differences have also been observed. Disruptive behavior, hope-
lessness, parental separation/divorce, suicidal behavior in a friend,
and access to lethal means are male-specific risk factors for suicide
attempts (Miranda-Mendizabal et al., 2019). Female-specific risk
factors for suicide attempts are eating disorder, post-traumatic
stress disorder, bipolar disorder, being the victim of dating violence,
depressive symptoms, interpersonal problems, and previous abor-
tion (Miranda-Mendizabal et al., 2019). Regarding death by suicide,
male-specific risk factors are substance abuse, externalizing dis-
orders, and access to lethal means (Miranda-Mendizabal et al.,
2019). Evidence is lacking regarding female-specific risk factors
for suicide death.

Clearly, then, suicidal behavior in youth is a complex and multi-
causal public health problem that requires early detection and
effective prevention strategies. A central strategy of comprehensive
suicide prevention involves suicide risk screening, the purpose of
which is to identify high-risk youths so they can receive appropriate
intervention or treatment (Simpson et al., 2023). Unfortunately,
elevated suicide risk among adolescents often goes undetected by
parents, teachers, and healthcare providers (Ballard et al., 2017;
Singer et al., 2019). Consequently, routine suicide risk screening in
schools has been proposed as a strategy for improving the identifi-
cation of at-risk adolescents (Singer et al., 2019). A number of well-
established instruments for identifying adolescents with an elevated
risk for suicide are now available, including the Columbia–Suicide
Severity Rating Scale (Posner et al., 2011), the Paykel Suicide Scale
(PSS; Paykel et al., 1974), the Ask Suicide-Screening Questions
(Horowitz et al., 2012), and the Suicide Risk Screen (Hallfors
et al., 2006). A common feature of these (and other) scales is their
central focus on suicidal ideation, which is assumed to be an early
indicator of emerging suicidal behavior. However, multiple lines of
evidence suggest that suicidal ideation is an unreliable predictor of
suicidal behavior. Meta-analyses have shown, for example, that
suicidal ideation is only very weakly correlated with suicidal behav-
ior (Franklin et al., 2017). Similarly, it has been found that over half
of people who attempt suicide or die by suicide deny suicidal
ideation when screened (Berman, 2018). Several studies have also
drawn attention to the highly variable and dynamic nature of
suicidal ideation (Gratch et al., 2019; Kleiman et al., 2017), with
different facets of suicidal ideation operating on different timescales
(Butner et al., 2021; Coppersmith et al., 2023). Emerging research
further suggests that many people who attempt suicide do not
experience suicidal ideation as it has traditionally been operation-
alized and measured (Bryan et al., 2022b; Richards et al., 2019;
Wastler et al., 2022). As noted by Rudd (2023), these issues highlight
the need to develop different screening and assessment tools for
different settings and populations that are based on different
assumptions about the nature of suicide risk. Instruments that ask
directly about suicidal ideation may therefore need to be supple-
mented (or even replaced) with other instruments that can measure
other aspects of suicide risk.

In this regard, one instrument that has demonstrated consider-
able promise is the Suicide Cognitions Scale (SCS; Bryan et al.,
2014), a self-report questionnaire designed to measure a range of
beliefs and perceptions that increase vulnerability to suicidal behav-
iors. Several shorter variants of the SCS have since been developed
and tested in a variety of clinical settings and populations: the
16-item SCS-Revised (SCS-R; Bryan et al., 2022a), the 9-item
SCS-Short Form (Bryan et al., 2017), and the 6-item Brief SCS
(Rudd & Bryan, 2021). Across studies, higher scores on these scales
discriminate patients who have previously attempted suicide from
those who only have suicidal ideation (Bryan et al., 2014;
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Moscardini et al., 2023) or those with a history of non-suicidal self-
injury (Bryan et al., 2014, 2017), and they also prospectively predict
future suicide attempts even among respondents who deny suicidal
ideation (Bryan et al., 2014; 2020, 2022a, 2022b; Rudd & Bryan,
2021). The SCS (or one of its variants) has been translated into
multiple languages and validated in several international samples
(Arafat et al., 2022; Gupta & Pandey, 2015; Spangenberg et al.,
2019), supporting its utility as a cross-cultural measure of
suicide risk.

From a psychometric point of view, different factor structures
have been tested for the SCS, providing support for unidimensional
(Bryan et al., 2014, 2022b), bidimensional (Bryan et al., 2014; Gupta
& Pandey, 2015), and tridimensional models (Ellis & Rufino, 2015;
Spangenberg et al., 2019). More recently, multiple analyses testing a
bifactor solution, which allows items to load on a general factor as
well as a specific factor, indicate that SCS items primarilymeasure an
underlying latent variable (termed the suicidal belief system) but also
measure more specific cognitive styles such as unbearability and
hopelessness (Bryan & Harris, 2019; Bryan et al., 2022a; Moscardini
et al., 2023; Spangenberg et al., 2019). These analyses suggest that the
SCS is best scored and interpreted as a unidimensional measure.

Despite the accumulating evidence supporting the SCS and its
variants, no version of the scale has so far been validated among
adolescents. Furthermore, no version of the instrument has been
translated into Spanish, the second most spoken first language in
the world, with an estimated 475 million native speakers and
another 74 million non-native speakers (Ethnologue, 2023).

A further and related issue to consider is that adolescents and
youth in residential care have multiple risk factors for suicidal
behavior, including childhood trauma, early signs of psychopath-
ology or poor social adjustment, insecure attachment style, low self-
esteem, poor social skills, risk behaviors, low social connectedness,
and poor school integration (Muela et al., 2017, 2024). In a com-
parison of young people in care and non-care populations, Evans
et al. (2017) found in the former a higher prevalence of both suicidal
ideation (24.7% vs. 11.4%) and suicide attempts (3.6% vs. 0.8%). An
earlier study by Pilowsky and Wu (2006) similarly observed higher
rates of attempted suicide (four times higher) among young people
with a lifetime history of foster care. As regards completed suicide,
research has found that the rate of death by suicide is between two
and six times higher among young people with a history of care
(Katz et al., 2011; Rhodes et al., 2012). These findings underline the
need for reliable screening instruments for suicidal behavior.

Given these two key research gaps, the aim of this study was to
develop a Spanish version of the 16-item SCS-R and to examine its
psychometric properties in a sample of adolescents in residential care.

Method

Translation Procedures

Two independent translations of the SCS-R (Bryan et al., 2022a)
from English to Spanish were first carried out by two experienced
bilingual clinical psychologists. After comparing the two transla-
tions, a first Spanish version of the scale was produced and submit-
ted to a native English translator for back translation. Preliminary
evidence of validity based on response processes was obtained using
the cognitive interview method (Miller et al., 2014) in a sample of
10 adolescents. While completing the questionnaire, participants
were asked to verbalize their thoughts. Then, through a semi-
structured interview, we gathered verbal information relating to
the answers given during the completion of the questionnaire. By

assessing the quality of responses in this way, it was possible to
determine whether the items were measuring what they were
intended to measure. Based on these results, adjustments to item
wording were implemented, and a final version of the Spanish SCS-
R was created (see Supplementary file).

Participants

The sample for analysis comprised 172 adolescents aged between 12
and 18 years (M = 15.32, SD = 1.57; 57% female, 41.8% male, 1.2%
nonbinary) whowere currently placed in residential care units in the
Basque Country (northern Spain). The sampling procedure was
incidental. Regarding nationality, 66.9% were Spanish. Of the
33.1%whowere foreign nationals, 41.8%were originally fromNorth
Africa, 21.8% from South America, 7.3% from sub-Saharan Africa,
5.4% from Central America, and the remainder from countries in
eastern and south-eastern Europe, the Caribbean, and Asia. For the
total sample of adolescents, 40.1% were receiving psychiatric and
pharmacological treatment for a diagnosed mental health problem.

Table 1 shows the sociodemographic characteristics of the ado-
lescents who took part in the study.

Instruments

Suicidal ideation, suicidal behavior, and non-suicidal self-injury
Lifetime suicidal ideation, suicidal behavior, and non-suicidal self-
injury were assessed with the Adolescent Suicidal Behavior Assess-
ment Scale (SENTIA; Díez-Gómez et al., 2020), a validated self-report
tool thatmeasures a range of suicide-related thoughts and behaviors in
various timeframes. For the present study, we used three SENTIA
items designed to assess lifetime experiences of suicidal ideation
(“Have you ever had ideas about taking your life?”), suicide attempts
(“Have you tried to take your own life?”), and non-suicidal self-injury
(“Have you harmed yourself [self-injury: cuts, punctures, etc.] without
intent to die?”). The SENTIA uses a dichotomous (yes/no) response
format. Internal consistency (McDonald’sω) for scores on these items
in the present sample was .95.

Table 1. Sociodemographic characteristics of adolescents (n = 172)

Variable n
% (unless

otherwise specified)

Gender

Male 72 41.8

Female 98 57.0

Nonbinary 2 1.2

Age, years (mean [SD]) 15.32 (1.57)

12–14 50 29.1

15–16 80 46.5

17–18 42 24.4

Nationality

Spanish 115 66.9

Other 57 33.1

Mental health problem requiring treatment

Yes 69 40.1

No 103 59.9
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Suicide cognitions
The SCS-R (Bryan et al., 2022a) is a 16-item self-report question-
naire designed tomeasure a range of beliefs, attitudes, expectations,
and perceptions associated with the emergence of suicidal thoughts
and behaviors (e.g., “Nothing can help solve my problems”).
Respondents indicate on a 5-point Likert-type scale the degree to
which they agree or disagree with each item statement (range
0, strongly disagree to 4, strongly agree). Item responses are summed
to provide an overall metric of the suicidal belief system, with higher
scores indicating increased vulnerability to suicidal thoughts and
behaviors. Reliability of the SCS-R in the current sample is dis-
cussed in the Results section.

Depression
The Patient Health Questionnaire (PHQ-8; Kroenke et al., 2009)
consists of eight items (e.g., “Feeling down, depressed, or hopeless”)
that assess the presence of depressed mood, anhedonia, sleep prob-
lems, fatigue, changes in appetite or weight, feelings of guilt or
worthlessness, difficulty concentrating, and feelings of laziness or
worry during the past two weeks. Items are scored on a 4-point
Likert-type scale, from 0 (never) to 3 (almost every day). A score of
10 or above is frequently used as a cut-off point to identify patients
with major depression. We purposely opted to use the PHQ-8
rather than the PHQ-9 as the ninth item in the latter assesses
thoughts of death and self-harm, which might potentially have
confounded the results. Internal consistency (McDonald’s ω) of
scores in the present sample was .84.

Mental pain
The Psychache Scale (PS; Holden et al., 2001) consists of 13 items
that assess mental pain and anguish (e.g., “I can’t take my pain any
more”). Items 1–9 direct respondents to indicate how often they
experience mental pain (e.g., “I feel psychological pain”) on a
5-point scale ranging from 1 (never) to 5 (always), while their task
on items 10–13 is to indicate how much they disagree or agree with
statements reflecting mental pain (e.g., “I can’t take my pain any
more”), using a 5-point scale ranging from 1 (strongly disagree) to
5 (strongly agree). Item scores are summed, with higher scores
indicating more intense and frequent (i.e., less bearable) mental
pain. Internal consistency (McDonald’s ω) of scores in the present
sample was .94.

Tolerance for mental pain
The Tolerance for Mental Pain Scale (TMPS; Orbach et al., 2004)
consists of 10 items that assess negative and positive perspectives of
mental pain: feeling unable to manage one’s mental pain (e.g., “I
cannot get the pain out of mymind”) and perceiving that one’s pain
will not endure (e.g., “I believe that my pain will go away”). Items
are scored on a 5-point Likert-type scale ranging from 1 (not true)
to 5 (very true). Higher scores on the manage subscale indicate
reduced tolerance for mental pain, whereas higher scores on the
endure subscale indicate stronger expectations thatmental pain will
resolve. Internal consistency (McDonald’s ω) of scores in the
present sample was .85.

Hopelessness
The Beck Hopelessness Scale–Short Form (BHS-SF; Yip & Cheung,
2006) consists of four items that measure the sensation of hope-
lessness during the last week (e.g., “My future looks dark to me”)
using a true/false response option. Item scores are summed, with
higher scores representing more severe hopelessness. Internal con-
sistency (McDonald’s ω) of scores in the present sample was .82.

Perceived burdensomeness and thwarted belonging
The Interpersonal Needs Questionnaire (INQ; Van Orden et al.,
2008) consists of 12 items that measure perceived burdensomeness
(8 items; e.g., “These days, I feel like a burden on the people in my
life”) and thwarted belonging (4 items; e.g., “These days, I feel
disconnected from other people”), each rated on a 7-point Likert-
type scale ranging from 1 (not true for me at all ) to 7 (very true for
me). Item scores on each subscale are summed, with higher scores
indicating more severe perceived burdensomeness and thwarted
belonging. Internal consistency (McDonald’s ω) of scores in the
present sample was .85 for perceived burdensomeness and .74 for
thwarted belonging.

Stress
The Perceived Stress Scale (PSS-10; Remor, 2006) consists of
14 items that measure generalized distress during the past month
(e.g., “In the last month, how often have you felt that you were
unable to control the important things in your life?”) using a
5-point scale ranging from 0 (never) to 4 (very often). Internal
consistency (McDonald’sω) of scores in the present sample was .83.

Procedure

We first contacted the regional child protection services to explain
the purpose of the research, request their collaboration, and obtain
approval to enroll adolescents in the study. After obtaining permis-
sion from the corresponding child protection services to carry out
the study, as well as the consent of adolescents, we gathered socio-
demographic data from the potential participants. Adolescents who
met the inclusion criterion (aged 12–18 years) and agreed to
participate completed a self-report survey packet in a private room
within the care unit where they were residing. Data were collected
individually via computer using a web-based survey. This approach
was chosen for two reasons: first, because previous research indi-
cates that online data collection is as reliable as face-to-face
methods (Chandler & Shapiro, 2016), and second, it can be useful
for assessing stigmatized behaviors such as suicide and self-harm,
insofar as it minimizes the social desirability that can bias the results
obtained through face-to-face and/or group test administrations
(Fox et al., 2020). Although recent research suggests that asking
young people about suicide does not increase their risk of suicide
(Fox et al., 2020), we nevertheless took steps to ensure their emo-
tional well-being. Specifically, a member of the care unit staff was
available both during and after completion of the survey to offer
emotional support as necessary. This study was approved by the
Human Research Ethics Committee (Ref. 97/18) of the [masked for
review].

Data Analysis

Multiple factor analyses were conducted to evaluate and compare
the factor structure of the Spanish SCS-R, namely a unidimensional
confirmatory factor analysis (CFA), a two-factor CFA, and a bifac-
tor model. All analyses were performed using Mplus 8.0 with the
robust maximum likelihood estimator (Muthén & Muthén, 1998).
Because bifactor models tend to overestimate goodness of fit
(Morgan et al., 2015), the following auxiliary measures were used
to examine dimensionality and reliability: explained common vari-
ance (ECV), item-level ECV (I-ECV), proportion of uncontamin-
ated correlations for a bifactor model (PUC), and average relative
parameter bias. We also computed values of hierarchical omega
(ωH), factor determinacy (FD), and construct replicability (H) for
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our bifactor models. Bifactor analyses were performed using the
Bifactor Indices Calculator 0.2.2 package (Dueber, 2020) in R 4.3.1.
Differential item functioning was analyzed using IRTPRO 6.0
(Thissen et al., 2023).

Concurrent validity was evaluated by calculating the correlation
between SCS-R scores and scores on the PHQ-8, PS, TMPS, BHS-
SF, INQ, and PSS-10. Construct validity was assessed via two
Poisson regression models, comparing mean SCS-R scores across
the following sample subgroups, created based on participants’
responses to the three SENTIA items (see Instruments):
(1) participants with a history of suicide attempts, a history of
suicidal ideation only, or neither; and (2) participants with a history
of suicide attempts, a history of non-suicidal self-injury only, or
neither. Validity analyses were conducted using SPSS 28.

Results

Itemmeans, standard deviations, and intercorrelations are reported
in Table 2. Overall, participants reported a moderate level of
psychopathology, with 41.9% (female = 55.1%; male = 23.6%;
nonbinary = 50%) reporting prior suicidal ideation; 56.4%
(female = 71.4%; male = 34.7%; nonbinary = 100%) reporting prior
non-suicidal self-injury; and 32% (female = 43.9%; male = 15.3%;
nonbinary = 50%) reporting a prior suicide attempt. SCS-R scores
did not correlate with age (r = 0.05, p = .571), but girls (M = 20.0, SD
= 18.2) scored significantly higher than boys (M = 1.6, SD = 14.0;
Wald χ2(1) = 167.3, p < .001;Mdiff = 8.3, 95% CI [7.1, 9.6], p < .001;
Cohen’s d = 0.53). Because only two participants identified as
nonbinary, we were unable to conduct mean comparisons with this
subgroup.

Table 3 shows the descriptive statistics for SCS-R items in the
total sample.

Factor Structure

Fit statistics for each factor analytic model are summarized in
Table 4. The one- and two-factor CFA and the bifactor ESEM
models did not achieve adequate fit. However, the confirmatory
bifactor model with two specific factors showed a good fit, χ2(87) =
94.278, p > .05, TLI = .992, CFI = .994, RMSEA= .022, SRMR= .028,
as did the exploratory bifactor model with two specific factors,
χ2(75) = 77.551, p > .05, TLI = .997, CFI = .998, RMSEA = .014,

SRMR= .021. The confirmatory and exploratory bifactormodels did
not differ meaningfully with respect to their fit indices, and most of
the factor loadings for the specific factors in both bifactor models
were low (i.e., < .30). Therefore, we used the confirmatory bifactor
model with two specific factors for our subsequent analyses.

Table 5 summarizes the ECV estimates for the SCS-R. The ECV
was high (0.79), indicating that the common variance of the factors
can be interpreted as unidimensional, as the general factor
explained 79% of the variance in item responses. In addition, the
values of ECVSpecific1 and ECVSpecific2 were 0.11 and 0.10, respect-
ively, indicating that each specific factor explained only 11% and
10% of the common variance. The PUC value was low (.50) but the
ωH value was high (.89), which indicates that the main source of
variance is the common factor rather than the specific factors.
According to Reise et al. (2013), the combination of PUC values
below .80, general ECV values above 0.60, and OmegaH above .70

Table 2. Means, standard deviations, and intercorrelations of study variables

1. 2. 3. 4. 5. 6. 7. 8. 9.

1. SCS-R –

2. Depression 0.71** –

3. Mental pain 0.78** 0.74** –

4. Managing mental pain 0.74** 0.64** 0.83** –

5. Enduring mental pain �0.42** �0.34** �0.31** �0.22* —

6. Hopelessness 0.74** 0.61** 0.55** 0.46** �0.48** –

7. Perceived burdensomeness 0.75** 0.61** 0.65** 0.59** �0.36** 0.67** –

8. Thwarted belonging 0.54** 0.46** 0.40** 0.36** –0.45** 0.54** 0.35** –

9. Perceived stress 0.34** 0.46** 0.48** 0.39** –0.02 0.22* 0.39** 0.13 –

M (SD) 16.7 (2.4) 9.6 (6.0) 31.2 (15.7) 12.1 (5.8) 17.2 (6.5) 0.8 (1.3) 21.6 (6.6) 13.9 (7.4) 21.7 (6.3)

Note. **p < .01, ***p < .001.

Table 3. Descriptive statistics for SCS-R items

Item M SD Skewness Kurtosis Discrimination index

1 0.96 1.39 1.20 0.00 .80

2 1.19 1.30 0.79 �0.50 .82

3 0.97 1.31 1.21 0.28 .77

4 1.31 1.37 0.70 �0.75 .79

5 1.14 1.38 0.90 �0.55 .74

6 1.09 1.39 0.96 �0.42 .64

7 1.79 1.59 0.17 �1.55 .69

8 0.87 1.32 1.36 0.52 .72

9 0.94 1.31 1.19 0.16 .81

10 1.36 1.46 0.60 �1.05 .77

11 1.20 1.43 0.81 �0.78 .77

12 1.16 1.38 0.86 �0.61 .68

13 0.91 1.42 1.29 0.10 .84

14 0.72 1.28 1.67 1.42 .75

15 0.78 1.31 1.56 1.10 .79

16 0.72 1.25 1.65 1.42 .76
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suggest the presence of somemultidimensionality, although it is not
severe enough to disqualify interpreting the instrument as primarily
unidimensional. The average relative bias across items was .095%,
indicating that the item loadings of the bifactor model’s general
factor and the item loadings of a unidimensional model differed by
only 9.5%, which is within the acceptable range. Many of the items
had I-ECV values above 0.80, indicating that they were predomin-
antly influenced by the general factor. However, the items “No
puedo soportar más este dolor” (“I can’t stand this pain any more”)

and “No merezco vivir otro momento más” (“I don’t deserve to live
another moment”) had lower I-ECV values, indicating they are
good candidates for removal if greater unidimensionality is desired.

Analysis of Differential Item Functioning

Table 6 shows the results obtained after exploring the presence of
DIF for each item using the remaining items as anchors. The
analyses suggested that item 14, “No merezco vivir otro momento
más” (“I don’t deserve to live another moment”), was likely to
present gender-based DIF. Specifically, the DIF analysis indicated
that girls weremore likely to score high (M= 0.82; SD= 1.32) on this
item than were boys (M = 0.50; SD = 1.10), potentially confounding
the interpretation of the scores obtained (Hidalgo et al., 2015).
However, the DIF may reflect real gender differences in psycho-
logical factors related to this item (e.g., the perception of being a
burden, hopelessness, feelings of guilt or blame, etc.). If so, it would
indicate the presence of a factor of relevance to the suicidal belief
system (the underlying construct), rather than a source of bias
(Zumbo, 2007). In this regard, it is important to note that elimin-
ating item 14 did not alter the internal consistency of the scale
(ω = .958), nor the significant difference between boys and girls in
the SCS-R total score, t = 3.57; p < .001; neither did it significantly
alter the magnitude of the effect size associated with the difference
in means (change from d = 0.53 to d = 0.54: males,M = 11.3, SD =
13.1; females, M = 19.6, SD = 17.3). This suggests that any differ-
ences between boys and girls in scores on the SCS-R reflect genuine
differences in their suicidal belief system, rather than bias related to
item 14.

A further issue to consider here is that DIF studies usually
require large samples (i.e., more than 500 participants) to ensure
precise estimates of DIF (Brown et al., 2020). Given the relatively
small size of the present sample, as well as the different numbers of
boys and girls (72 vs. 98, respectively), we believe that the DIF
results should be interpreted with caution. Consequently, and until
further studies with larger samples can be conducted, we prefer to
adopt a conservative stance and retain all 16 items in the Spanish
version of the SCS-R.

Item Calibration

The graded response model was used to calibrate the items (GRM;
Samejima, 1969). Item threshold parameters were distributed
across a relatively broad range for the latent trait, from �0.43 (b1
item 7) to 1.54 (b4 item 12). The data in Table 7 indicate low levels of
the trait in b1s, medium levels in b2s, high levels in b3s, and even
higher levels in b3s.

Table 4. Overall fit statistics for measurement models of the SCS-R

Model df χ2 CFI TLI SRMR RMSEA

CFA one-factor 104 236.700* .890 .874 .055 .087

CFA two-factor 103 166.566* .948 .939 .048 .060

Confirmatory bifactor with two specific factors 87 94.278 .994 .992 .028 .022

Bifactor ESEM 89 161.770* .940 .919 .036 .069

Bifactor ESEM with two factors 75 77.551 .998 .997 .021 .014

Note. SCS-R = Suicide Cognitions Scale–Revised; df = degrees of freedom; CFI = comparative fit index; TLI = Tucker–Lewis Index; SRMR = standardized root mean residual; RMSEA = root mean
square error approximation; CFA = confirmatory factor analysis; ESEM = exploratory structural equation modeling.
*p < .05.

Table 5. Explained common variance (ECV), internal consistency (ω), construct
replicability (H), and factor determinacy (FD) estimates for the SCS-R

SCS-R factor ECV ω H FD

General 0.787 .960 .956 .967

Specific factor 1 0.113 .945 .654 .895

Specific factor 2 0.100 .919 .596 .861

Table 6. Analysis of differential item functioning by gender. Wald test

Item Total χ2 (df 5) p χ2a (df 1) p χ2b (df 4) p

1 9.0 .1087 1.0 .3172 8.0 .0914

2 4.1 .5353 0.3 .6034 3.8 .4299

3 7.4 .1952 1.6 .2112 5.8 .2173

4 4.8 .4395 0.3 .5816 4.5 .3420

5 8.7 .1214 0.0 .9450 8.7 .0690

6 11.0 .0516 1.3 .2555 9.7 .0459

7 8.4 .1341 0.1 .7832 8.3 .0795

8 14.5 .0125 0.8 .3772 13.8 .0081

9 4.6 .4654 0.2 .6386 4.4 .3562

10 2.2 .8242 0.2 .6675 2.0 .7373

11 6.5 .2630 0.7 .4009 5.8 .2175

12 11.9 .0354 0.0 .9950 11.9 .0177

13 15.2 .0095 1.1 .2980 14.1 .0069

14 2962.5 .0001* 2161.7 .0001* 800.8 .0001*

15 6.8 .2342 2.8 .0978 4.1 .3955

16 9.9 .0778 0.3 .6024 9.6 .0470

Note. Total χ2 refers to the omnibus test for DIF, χ2a refers to the test for nonuniform DIF, and
χ2b refers to the test for uniform DIF.
*p < .001.
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As for the discrimination parameters (a), these presented values
between 2.33 and 6.04. This indicates that the response categories
are powerful in distinguishing between participants with different
levels of suicidal beliefs, with their capacity to discriminate being
very high across all items (Baker & Kim, 2017).

Reliability Estimation of Scores

Table 5 also reports internal consistency, construct replicability,
and FD estimates. Internal consistency was high for all SCS-R
factors (ω > .92). The construct replicability value for the general
factor was high (H= .96), indicating a well-defined latent factor, but
was lower for each of the specific factors (H = .65 and .60),
indicating theywere notwell-defined. Factor determinacy estimates
were high for the general factor (FD = .97) and marginal for the two
specific factors (FD = .90 and .86). This suggests that only the
general factor should be scored, because it is recommended to only
use factor score estimates when FD > .90. All the discrimination
indexes were over .60 (see Table 3).

We also examined the accuracy of scores from an item response
theory perspective. Table 7 shows specific values of the item and test
information functions for certain levels of suicidal beliefs distrib-
uted along the trait continuum. Most of the items, as well as the
whole test, show a higher level of information for medium and high
levels of suicidal beliefs, while in turn the standard error decreases.

Convergent and Discriminant Validity

Scores on the SCS-R correlated with scores on other psychological
variables in theory-consistent ways. Specifically, SCS-R scores

showed 1) strong positive correlations (r values from .54 to .78)
with scores on depression, mental pain, perceived inability to
manage mental pain, hopelessness, perceived burdensomeness,
and thwarted belonging; 2) a moderate positive correlation
(r = .34) with perceived stress; and 3) a moderate negative correl-
ation (r = –.42) with the perception that mental pain would end
(Table 2).

Construct Validity

Scores on the SCS-R significantly differentiated between partici-
pants with a history of suicide attempts, of suicidal ideation only,
and neither (Wald χ2(2) = 960.2, p < .001). Participants with a
history of suicide attempts (M = 30.2, SD = 17.3) scored significantly
higher than did participants with a history of suicidal ideation only
(M = 26.1, SD = 18.8;Mdiff = 4.2, 95%CI [1.4, 6.9], p = .003; d = 0.24)
and controls (M = 7.7, SD = 9.6; Mdiff = 22.5, 95% CI [20.9, 24.1],
p < .001; d = 1.77). Participants with a history of suicidal ideation
only also scored significantly higher than did controls (Mdiff = 18.3,
95% CI [16.0, 20.7], p < .001; d = 1.46).

Results also showed that SCS-R scores significantly differenti-
ated between participants with a history of suicide attempts, of non-
suicidal self-injury only, and neither (Wald χ2 (2) = 848.0, p < .001).
Participants with a history of suicide attempts scored significantly
higher than did participants with a history of non-suicidal self-
injury only (M=16.9, SD= 16.3;Mdiff = 13.4, 95%CI [11.5, 15.3], p <
.001; d = 0.80) and controls (M = 6.6, SD = 9.1;Mdiff = 23.7, 95% CI
[22.0, 25.3], p < .001; d = 1.81). Participants with a history of non-
suicidal self-injury only also scored significantly higher than did
controls (Mdiff = 10.3, 95% CI [9.0, 11.6], p < .001; d = 0.83).

Table 7. GRM-estimated parameters for SCS-R items

Item a (s.e) b1 (s.e) b2 (s.e) b3 (s.e) b4 (s.e) baverage

1 4.21 (0.90) 0.39 (0.14) 0.71 (0.16) 1.06 (0.22) 1.31 (0.25) 0.87

2 3.57 (0.66) �0.09 (0.14) 0.44 (0.14) 1.09 (0.21) 1.50 (0.27) 0.74

3 3.16 (0.65) 0.22 (0.13) 0.77 (0.18) 1.26 (0.26) 1.50 (0.29) 0.94

4 3.37 (0.62) �0.17 (0.14) 0.45 (0.14) 0.98 (0.20) 1.34 (0.25) 0.65

5 2.64 (0.50) 0.07 (0.14) 0.64 (0.16) 1.06 (0.22) 1.53 (0.28) 0.83

6 2.33 (0.46) 0.18 (0.14) 0.65 (0.17) 1.16 (0.23) 1.53 (0.29) 0.88

7 2.39 (0.43) �0.43 (0.16) 0.07 (0.14) 0.44 (0.15) 0.98 (0.20) 0.27

8 3.43 (0.72) 0.42 (0.14) 0.81 (0.17) 1.18 (0.23) 1.49 (0.28) 0.98

9 3.73 (0.79) 0.29 (0.13) 0.73 (0.16) 1.12 (0.22) 1.47 (0.28) 0.90

10 3.57 (0.72) �0.04 (0.13) 0.30 (0.13) 0.81 (0.18) 1.18 (0.23) 0.56

11 3.12 (0.62) 0.11 (0.13) 0.55 (0.15) 0.89 (0.19) 1.39 (0.26) 0.74

12 2.47 (0.48) 0.05 (0.14) 0.55 (0.16) 1.07 (0.22) 1.54 (0.29) 0.80

13 6.04 (1.46) 0.49 (0.14) 0.75 (0.16) 0.98 (0.20) 1.22 (0.24) 0.86

14 4.22 (1.03) 0.62 (0.16) 0.94 (0.22) 1.21 (0.28) 1.43 (0.26) 1.05

15 4.39 (0.94) 0.52 (0.14) 0.89 (0.19) 1.22 (0.26) 1.37 (0.29) 1.00

16 4.50 (1.08) 0.58 (0.15) 0.89 (0.18) 1.20 (0.24) 1.48 (0.29) 1.04

M 0.63 0.20 0.63 1.05 1.39

SD 0.16 0.14 0.16 0.22 0.27

Minimum 2.33 �0.43 0.07 0.44 0.98

Maximum 6.04 0.62 0.94 1.26 1.54

Note. a refers to the slope parameter; b1, b2, and b3 refer to the threshold parameters; and s.e. refers to the standard error.
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Discussion

In this study, we developed a Spanish version of the SCS-R and
examined its psychometric properties in a sample of adolescents in
residential care. To our knowledge, this study is the first to examine
the SCS-R in adolescents. In the present sample, girls scored sig-
nificantly higher than boys on the SCS-R, a finding that aligns with
epidemiological data indicating that adolescent girls are more likely
than their male peers to attempt suicide, with suicide attempt rates
peaking in mid-adolescence for girls versus in early adulthood for
boys (Miranda-Mendizabal et al., 2019). Regarding the psychomet-
ric properties of the SCS-R, factor analysis supported a bifactor
structure, indicating that SCS-R items were primarily measuring a
common underlying latent variable. Although some evidence for
multidimensionality was observed, follow-up analyses indicated
that when used with adolescents the SCS-R should be scored and
interpreted as a unidimensional scale, rather than as a multidimen-
sional scale. This mirrors previous findings in adults (Bryan &
Harris, 2019; Bryan et al., 2022a;Moscardini et al., 2023), suggesting
that the SCS-R can be scored in the same way for both adolescents
and adults.

The present results also reflect previous findings in several other
ways. First, SCS-R scores were positively correlated with multiple
indicators of psychopathology and other suicide risk factors (e.g.,
depression, hopelessness) but negatively correlated with protective
factors (e.g., believing that one’s mental pain will eventually end).
Second, these correlations with risk and protective factors for
suicide were comparable inmagnitude to those previously observed
in adult samples (Bryan et al., 2014; Ellis & Rufino, 2015). This
suggests that the SCS-R is measuring a construct that is related to,
but distinct from, other suicide risk factors. Third, SCS-R scores
differentiated adolescents in residential care who had previously
attempted suicide from those who had only thought about suicide.
Scores also differentiated adolescents who had previously
attempted suicide from those who had previously only engaged in
non-suicidal self-injury. These results provide further evidence that
the SCS-R measures a construct that distinguishes suicidal thought
from action and is specific to suicidal forms of self-harm (Bryan
et al., 2014, 2022a; Bryan & Rudd, 2023). Taken together, these
findings suggest that the SCS-R functions similarly among adoles-
cents and adults. Additional research is warranted, however, to
further evaluate the SCS-R among adolescents. In particular, studies
employing longitudinal designs are needed to evaluate the scale’s
prospective validity as an indicator of emerging suicidal behavior,
especially as compared with commonly used methods for suicide
risk screening, above all those that ask about suicidal ideation.
Previous research has repeatedly found that the SCS-R is a better
predictor of future suicidal behaviors than of suicidal ideation
among adults (Bryan et al., 2014, 2019, 2022a; Bryan & Rudd,
2023). These results suggest the need for additional research
focused on the scale’s prospective validity among adolescents. This
research could advance the development and refinement of the
SCS-R and other novel suicide risk screening and assessment
methods that address the limitations of existing scales that rely
on the self-disclosure of suicidal ideation.

Several limitations of the present study warrant discussion. First,
our sample consisted solely of adolescents living in residential care
units in northern Spain, and hence the results may not generalize to
the broader population of adolescents. Second, the relatively small
sample size limits statistical power and the possibility of generaliz-
ing the results obtained. A larger sample would also be necessary to
confirm the results of the DIF analysis, which suggested that girls

were more likely than boys to score high on item 14, “No merezco
vivir otro momento más” (“I don’t deserve to live another
moment”). Although girls’ total scores on the SCS-R remained
significantly higher even after eliminating this item, the results
should nonetheless be interpreted with caution pending further
research. Third, although our methods in translating the SCS-R
were rigorous, the existence of multiple dialects of Spanish across
Spanish-speaking nations in North and South America could
impact how respondents living in different parts of the world
interpret and respond to the scale’s items. Additional research in
different Spanish-speaking nations and cultures is therefore indi-
cated. Finally, the use of a cross-sectional design limits our ability to
determine if SCS-R scores prospectively differentiate adolescents
who will eventually attempt suicide during various timeframes.

In conclusion, the Spanish SCS-R displayed strong psychomet-
ric properties as an indicator of suicide risk, supporting its potential
utility as a way of identifying adolescents at risk of attempting
suicide. It may also be a valuable tool for advancing suicide pre-
vention research and prevention efforts among adolescents in
residential care and in Spanish-speaking nations and cultures.
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