L)

g ORIGINAL ARTICLE Print ISSN 1738-3684 / On-line ISSN 1976-3026

OPEN ACCESS

updates | https://doi.org/10.30773/pi.2022.0208

Factor Structure and Validation of the Revised Suicide Crisis
Inventory in a Korean Population

Ji Yoon Park'?, Megan L. Rogers?, Sarah Bloch-Elkouby', Jenelle A. Richards',
Sungwoo Lee*, Igor Galynker', and Sungeun You* ™

*lcahn School of Medicine, Mount Sinai Beth Israel, New York, NY, USA

2Department of Counseling and Clinical Psychology, Teachers College, Columbia University, New York, NY, USA
3Department of Psychology, Texas State University, San Marcos, TX, USA

“Department of Psychology, Chungbuk National University, Cheongju, Republic of Korea

Objective Because of the exceptionally high suicide rates in South Korea, new assessment methods are needed to improve suicide pre-
vention. The current study aims to validate the revised Suicide Crisis Inventory-2 (SCI-2), a self-report measure that assesses a cognitive-
affective pre-suicidal state in a Korean sample.

Methods With data from 1,061 community adults in South Korea, confirmatory factor analyses were first conducted to test the pro-
posed one-factor and five-factor structures of the SCI-2. Also, an exploratory factor analysis (EFA) was performed to examine possible
alternative factor structure of the inventory.

Results  The one-factor model of the SCI-2 resulted in good model fit and similarly, the five-factor model also exhibited strong fit.
Comparing the two models, the five-factor was evaluated as the superior model fit. An alternative 4-factor model derived from EFA ex-
hibited a comparable model fit. The Korean version of the SCI-2 had high internal consistency and strong concurrent validity in relation
to symptoms of suicidal ideation, depression, and anxiety.

Conclusion The SCI-2 is an appropriate and a valid tool for measuring one’s proximity to imminent suicide risk. However, the exact
factor structure of the SCI-2 may be culture-sensitive and warrants further study. Psychiatry Investig 2023;20(2):162-173

Keywords Suicide; Risk assessment; Suicide Crisis Inventory-2.

INTRODUCTION

Predicting who, when, and how an individual will attempt
suicide is challenging even for suicide researchers and clini-
cians.! This is because suicidal ideation (SI) oscillates? and
the desire to act on those thoughts can appear rapidly and
unpredictably.** One of the most common methods that has
long been used to evaluate suicide risk has been by directly
assessing thoughts of death or suicide.” Although these assess-
ments can provide valuable clinical information,® previous
studies have highlighted high rates of nondisclosure of SI,”*
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resulting in clinicians missing many individuals in need of
care. Indeed, a significant number of suicide decedents de-
nied SI or intent to healthcare providers prior to their deaths.”"
As such, reliance on SI in assessing suicide risk does not seem
optimal, and instead novel tools that identify individuals at
imminent risk for suicide should be implemented."'"'*

One such approach is to assess the Suicide Crisis Syndrome
(SCS), which is thought to emerge proximate to imminent
suicide risk. The syndrome was developed based on empiri-
cal predictors of imminent risk for suicidal behaviors and in-
cludes cognitive and affective characteristics that potentially
precede a suicide attempt. Specifically, the SCS comprises
five components and is divided into two criteria: criterion A,
frantic hopelessness/entrapment; and criterion B, which in-
cludes four symptom domains, affective disturbance, loss of
cognitive control, hyperarousal, and social withdrawal."*"* A
chief difference between the SCS and contemporary suicide
risk assessments is that it does not rely on self-reports of SI
that are often known to be significantly biased.>"* Together,
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the SCS is posited to be a unidimensional diagnosis of one’s
near-term suicidal mental state.'®
Frantic hopelessness/entrapment, identified as one of the

1718 as well as a core

central predictors of suicidal behavior
feature of other models of suicide (e.g., the integrated moti-
vational-volitional model)," is characterized by feelings of
hopelessness, defeat, and the perception that death is the only
alternative because life adversities seem inescapable.”® Feel-
ings of entrapment can be experienced as a result of external
(e.g., relationship problems) and internal (e.g., inner thoughts
of defeat) circumstances that prompt one’s desire to escape
their current state.* Frantic hopelessness/entrapment is thought
to be the core symptom of the SCS.

Criterion B includes affective disturbances, loss of cogni-
tive control, hyperarousal, and social withdrawal. Affective
disturbance incorporates four features: emotional pain,”
rapid spikes of negative emotions,” extreme anxiety,”** and
acute anhedonia.”® Loss of cognitive control includes rumi-
nation,” cognitive rigidity,”’ ruminative flooding,” and failed
thoughts suppression.?** Hyperarousal includes components

3134 and insom-

of agitation,*** hypervigilance, irritability,
nia.”**¥ Hyperarousal, especially the association between hy-
perarousal symptoms and suicide attempts, has especially
been noted among military service members with posttrau-
matic stress disorder where they are continuously wary and
on edge about external events that may be of threat to them.*
Finally, social withdrawal reflects individuals’ interactions
and feelings of connectedness with the environment sur-
rounding them.”* Each of the aforementioned factors has
been linked to suicidal thoughts and/or behaviors.

The SCS is assessed using the Suicide Crisis Inventory-2
(SCI-2), a 61-item self-report assessment, which is the revised
version of the former Suicide Crisis Inventory.”” The psycho-
metric properties of the inventory have been supported across
multiple studies showing strong reliability, validity and inter-
nal consistency.*"** One- and five-factor structures have been
identified as strong model fits;* hence, it is necessary to ex-
amine and confirm the reliability of the identified factor
structures and whether they are applicable in different cul-
tures. Clinical utility and predictive validity among high-risk
population have also been supported where both inpatient
and outpatient populations who fulfilled the complete criteria
of the SCS were more likely to attempt suicide in the near fu-
ture compared to those who met partial criteria.'>** Validat-
ing SCI-2 in Korean would aid implementation of near-term
suicide risk assessment even without clear disclosure of SI."

The present study sought to 1) translate the SCI-2 into Ko-
rean and validate it in a Korean sample, 2) evaluate the factor
structure and the psychometric properties of the SCI-2 through
confirmation of previously identified structures and explora-
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tion of alternative possibilities, 3) examine the internal con-
sistency and reliability of the SCI-2, and 4) inspect its concur-
rent validity with measures of SI, depression symptoms, and
anxiety symptoms. We hypothesized that the Korean version
of the SCI-2 would support both the one-factor and five-fac-
tor structures as outlined by the original version of the scale.
No a priori hypotheses were made regarding alternative
structures, given that these analyses were intended to be ex-
ploratory. We also predicted that there will be strong correla-
tions between factors as it is measuring cognitive and affec-
tive elements that are known to predict suicidal behaviors,
and that the SCI-2 would exhibit concurrent validity with
measures of depression, anxiety, and SI.

METHODS

Participants and procedures

This study was conducted as part of a larger international
collaborative research project examining suicide during the
coronavirus disease (COVID-19) pandemic. All study pro-
cedures were approved by the Chungbuk National University
Institutional Review Board (CBNU-202007-HR-0120). Ko-
rean participants who were 19 years or older and were resid-
ing in South Korea during the outbreak of the pandemic were
recruited to complete an online Qualtrics survey between
August 2020 and October 2020. The survey was dispersed to
various sites on social media platforms (e.g., Facebook, Insta-
gram, University websites). Individuals who were interested
in participating in the study signed an online consent form
before starting the survey. To ensure participant safety, na-
tional mental health and suicide prevention resources were
provided during the survey. Participants who fully completed
the survey were compensated with a gift card worth 3,000
KRW (approximately 3 dollars).

Measures

SCI-2

The SCI-2" is a 61-item self-report measure that assesses
the severity of the SCS over the past several days. Items are
rated on a 5-point scale ranging from 0 (not at all) to 4 (ex-
tremely), and evaluate feelings of entrapment, levels of affec-
tive disturbance, loss of cognitive control, hyperarousal, and
social withdrawal. The SCI-2 had excellent internal consis-
tency (a=0.97) as well as strong concurrent validity in previ-
ous research.*

Columbia-Suicide Severity Rating Scale screener

The Columbia-Suicide Severity Rating Scale (C-SSRS)
screener is a validated 6-item self-report measure that evalu-
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ates the severity of SI and suicidal acts.* With response op-
tions yes or no, 5 items regarding SI were used for this study,
anchored to both the past month and lifetime; the highest
score was used to reflect participants’ lifetime and past-month
severity of SI, with higher scores reflecting more severe SI. In
addition to the C-SSRS screener, items asking lifetime suicide
attempt (i.e., Have you ever attempted suicide/tried to kill
yourself?) and suicide attempt in the past month (i.e., Have
you attempted suicide/tried to kill yourself in the past month?)
were included. Reliability and validity of the scale has been
demonstrated in multiple studies and diverse populations,*>*
including a Korean sample.”

Patient Health Questionnaire-9

The Patient Health Questionnaire-9 (PHQ-9) is a 9-item
self-administered assessment that evaluates the severity of
depression during the past two weeks.*”® The questionnaire is
evaluated on a 4-point Likert scale with total scores ranging
from 0 to 27: 0 (not at all), 1 (several days), 2 (more than half
the days), and 3 (nearly every day). The Korean version of the
PHQ-9 had good reliability, validity and internal consistency
(a=0.95).*

Generalized Anxiety Disorder-7

The Generalized Anxiety Disorder-7 (GAD-7) is a 7-item
self-report scale that measures severity of generalized anxiety
disorder.” Participants reported the frequency of anxiety
symptoms they experienced during the past two weeks with
the response options 0 (not at all), 1 (several days), 2 (more
than half the days), and 3 (nearly every day). Total score rang-
es from 0 to 21, with higher scores indicative of more severe
generalized anxiety symptoms. The GAD-7 had good psycho-
metric properties in a Korean population with an internal
consistency of 0=0.93.”"

Translation of the SCI-2

Standard procedures were followed in the process of trans-
lating the English version of the SCI-2 into Korean.” The in-
ventory was first translated into Korean by a doctoral-level
psychologist and a graduate student in clinical psychology. A
professional translator was then hired to back translate the
items into English, its original language. Dr. Igor Galynker,
the author of the inventory, reviewed the back translations to
see whether items relevantly reflected their original ones. Af-
ter making necessary modifications, the authors of the cur-
rent study revised the entirety of the inventory until the Ko-
rean version of it was deemed acceptable. Finally, graduate
students in clinical psychology participated in the pilot-test-
ing process of the translated questionnaire. Students reported
phrases or words that were difficult to understand, which were
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changed if consensus of word choice was met.

Data analytic strategy

The Kaiser-Meyer-Olkin (KMO) measure of sampling ade-
quacy™ and Bartlett’s test of sphericity® were used to establish
that these data were suitable for factor analyses. Confirmato-
ry factor analyses (CFA) were conducted to test the proposed
one- and five-factor structures of the SCI-2. Specifically, in
the one-factor model, all items were set to load onto a single
factor. In the five-factor model, items were set to load on their
respective subscale factors of the original SCI-2: frantic hope-
lessness/entrapment, affective disturbance, loss of cognitive
control, hyperarousal, and social withdrawal. Because items
were ordinal (i.e., rated on a 5-point Likert scale), diagonally
weighted least squares estimation was used.

The exploratory factor analysis (EFA) of the 61 items in the
English version of the SCI-2 with direct oblimin rotation, was
then conducted on a randomly selected half of the full sam-
ple (n=530). Items that significantly loaded onto factors with
loadings >0.45 were retained. Although 0.40 is a frequently
employed standard, we decided to retain items >0.45 to di-
minish cross-loadings and remove items that were weakly as-
sociated with their respective factors.*>* Items with signifi-
cant loadings on multiple factors (with factor loadings >0.35)
were removed from the scale to maintain a simpler factor
structure with minimal cross-loadings. The number of suit-
able factors for the Korean version of the SCI-2 was deter-
mined through examination of model fit via the chi-square
difference test, balanced with examination of significant load-
ings across models to establish which model resulted in in-
terpretable factors. Next, CFAs of the remaining items were
conducted in the other half of the full sample (n=531) to test
the best fitting model yielded from the EFA. Items were set
to load on their respective factors yielded from the EFA.

Model fit was evaluated using recommended guidelines,”
including the chi-square statistic (X*), comparative fit index
(CFI), Tucker-Lewis Index (TLI), root mean squared error of
approximation (RMSEA), and standardized root mean re-
sidual (SRMR). Namely, good model fit was indicated by a
non-significant )} statistic, CFI 20.95, TLI 20.95, RMSEA <0.08,
and SRMR <0.08. Comparison of the one- and five-factor
models was computed using the chi-square difference test;
however, because the four-factor model yielded from EFA had
a different number of items and cases, model comparison
was not feasible.

Cronbach’s alpha values were evaluated to establish internal
consistency of the scale, while correlation analyses were con-
ducted to examine the scale’s concurrent validity. There were
no missing data, as only participants who completed the full
study were included in the dataset. Analyses were conducted



using psych packages in R, specifically the lavaan,* semTools™
packages for CFA analyses, MPlus for EFA analyses (Muthén
& Muthén, Los Angeles, CA, USA), and SPSS Version 27.0 for
internal consistency/validity analyses (IBM Corp., Armonk,
NY, USA).

RESULTS

Preliminary results
In total, 1,061 participants completed the online Qualtrics

Table 1. Demographic characteristics of the sample

Characteristics Value
Gender
Men 295 (27.8)
Women 766 (72.2)
Age (yr) 30.56+8.49
Education
Did not complete high school 3(0.3)
High school 82(7.7)
Some college/2-year college (associate degree) 96 (9.0)
4-year college (bachelor’s degree) 635 (59.8)
Master’s degree 215 (20.3)
Doctorate 30(2.8)
Marital status
Single/never married 733 (69.1)
Married 305 (28.7)
Cohabitating but not married 15(1.4)
Separated 1(0.1)
Divorced 6(0.6)
Widowed 1(0.1)
Job status
Full-time job 385 (36.3)
Part-time job 159 (15.0)
Self-employed 36 (3.4)
Unemployed 54 (5.1)
Retired 6(0.6)
Housewife 64 (6.0)
Student 313 (29.5)
Other 43 (4.1)

Values are presented mean+standard deviation, number (%)
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survey where 72.2% (n=766) were women and 27.8% (n=295)
were men. Ages ranged from 19 to 68 years (30.56+8.49). A
majority of the participants were single (69.1%) and had
completed their bachelor’s degree (59.8%). Among partici-
pants, 29.5% were students, 36.3% had a full-time job, and
5.1% were unemployed. Demographic information of the
sample is presented in Table 1. A total of 189 participants (17.8%)
had endorsed thoughts of suicide sometime during their life,
405 participants in the past month (38.2%), 67 participants
(6.4%) had a history of suicide attempt and among them, 8
participants (11.9%) made an attempt in the past month. Ap-
proximately 13.2% were receiving treatment for mental health
(e.g., outpatient therapy, group therapy, and medication).

One-factor and five-factor models

CFA

Results of the one-factor CFA of the Korean version of the
SCI-2 resulted in good model fit (X*[1769]=16150.33, p<
0.001, CFI=0.99, TLI=0.99, RMSEA=0.08, SRMR=0.06).
Similarly, the five-factor CFA demonstrated strong model fit
(X*[1759]=11603.66, p<0.001, CFI1=0.99, TLI=0.99, RMSEA=
0.07, SRMR=0.05). Comparison of the one-factor and five-
factor models indicated that the five-factor model demon-
strated superior model fit to the one-factor model (AX*[10]=
4546.67, p<0.001). The results of CFA are presented in Table 2.

Exploration of alternative factor structures

EFA

The KMO statistic (0.98) and Bartlett’s test of sphericity
(X*[1830]=29944.64, p<0.001) each indicated that there were
significant correlations in the data for factor analysis. Results
of an EFA suggested a five-factor model of the SCI-2. How-
ever, although there were interpretable loadings in the first
four factors, the fifth factor consisted exclusively of reverse-
coded items. This often occurs among reverse-coded items
due to possible shared covariances® and is often considered
to reflect poor model fit.* Accordingly, the four-factor model
was retained for subsequent analyses. The full factor structure,
including each factor’s corresponding items (in English), is
presented in Table 3. Three items (items 12, 29, and 36) sig-
nificantly loaded on multiple factors, whereas two items (items

Table 2. Confirmatory factor analysis of the Suicide Crisis Inventory-2: a comparison of one and five-factor models (N=1,061)

X df CFI TLI RMSEA SRMR
One-factor model 16,150.33 1,769 0.99 0.99 0.08 0.06
Five-factor model 11,603.66 1,759 0.99 0.99 0.07 0.05

CFI, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error of approximation; SRMR, standardized root mean re-

sidual
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Table 3. Exploratory factor analysis and the factor structure of the Suicide Crisis Inventory-2 (N=530)

. Factor
Item (English) . 5 3 1
Factor 1 - Hopelessness and overwhelming distress (9 items)
61 Did you have many thoughts in your head? 0.669*  0.051 -0.097  0.080
59 Did you feel that your head could explode from too many thoughts? 0.603* 0.185  0.198  0.014
17 Did you feel that it was hard for you to stop worrying? 0.564* 0337 -0.022  0.015
2 Did you feel there was no exit? 0.542* 0.103  0.124  0.195
35 Did you feel hopeless? 0.522* 0264  0.134  0.136
18 Did you have a decreased ability to think, concentrate or make decisions due to too many 0.513* 0269  0.044  0.086
thoughts?
21 Did you wake up from sleep tired and not refreshed? 0.507*  0.033  0.108  0.115
39 Did you feel that there was no way out? 0481* 0.154 0249 0.183
44 Did you have a sense of inner pain that was too much to bear? 0.466* 0261 0218  0.101
Factor 2 — Affective, cognitive, and physical disturbances (32 items)
26 Did you want your troubling thoughts to go away but they wouldn’t? 0.153  0.882* -0.201  -0.049
1 Did you feel a sense of inner pain that had to be stopped? 0.052  0.825* 0.031 -0.030
33 Did you feel that ideas kept turning over and over in your mind and they wouldn’t go away? ~ 0.192  0.822* -0.144  -0.059
48 Did you feel powerless to stop the thoughts that were upsetting you? 0.074  0.813* -0.050  0.012
16 Did you feel you wanted to crawl out of your skin? 0.050  0.766* -0.044  0.013
13 Did you feel nervousness or shakiness inside? 0.081  0.761* 0.015  0.029
38 Did you feel dissatisfied or bored with everything? -0.013  0.744* -0.026  0.055
8 Did you feel any unusually intense or deep negative feelings or mood swings directed towards -0.079  0.739*  0.048  0.059
someone else?
19 Did you feel that there were no good solutions to your problems? -0.069  0.734* 0.116  0.062
45 Did you feel any unusually intense or deep negative feelings or mood swings directed towards  0.002  0.718*  0.047  0.067
yourself?
54 Did you feel that your emotional pain was unbearable? 0.062  0.711* 0.085  0.089
7 Did you feel you were constantly watching for signs of trouble? 0.038  0.705* -0.084  0.081
27 Did you feel doomed? 0.043  0.688* 0.008  0.129
49 Did you feel so restless you could not sit still? -0.071  0.684* 0.188  -0.046
43 Did you feel that the urge to escape the pain was very hard to control? -0.017  0.684* 0222  0.028
32 Did you feel that if you didn't stay alert and watchful, something bad would happen? -0.084  0.668* 0.024  0.093
14 Did you feel pressure in your head from thinking too much? 0218  0.661* 0.022 -0.007
57 Did you feel like you were getting a headache from too many thoughts in your head? 0200  0.653* 0.038  0.006
4 Did you feel yourself thinking that things would never change? -0.030  0.627* 0.183  0.143
15 Did you feel trapped? 0.137  0.612* 0.103  0.084
60 Did you feel so stirred up inside you wanted to scream? -0.018  0.610* 0.089  0.049
47 Did you feel tensed or keyed up? 0214  0.608* -0.099  0.028
56 Did you feel there is no escape? 0.000  0.607* 0.184  0.127
53 Did you feel easily annoyed or irritated? 0.100  0.601* -0.239  0.213
41 Did you have temper outbursts that you could not control? 0.010  0.574* 0.109  0.059
25 Did you feel helpless to change? 0.145  0.557* 0.037  0.146
9 Did you feel your views were very consistent over time? -0.138  0.550* 0233  0.063
11 Did you feel bothered by thoughts that did not make sense? 0.099  0532* 0238  0.000
46 Did you feel relentless, agonizing emotional pain? 0248  0507* 0.126  0.132
10 Did you feel you had lost your interest in other people? -0.108  0.503* 0.048  0.289
20 Did you feel that most people could not be trusted? -0.054 0457 0.066  0.297
42 Did you get into frequent arguments? -0.129  0.450* 0272  0.133
166 Psychiatry Investig 2023;20(2):162-173
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Table 3. Exploratory factor analysis and the factor structure of the Suicide Crisis Inventory-2 (N=530) (continued)

Item (English)

Factor

Factor 3 - Extreme anxiety (5 items)

50 Did you feel unusual physical sensations that you have never felt before? 0.240 -0.081  0.675* 0.098

22 Did you feel strange sensations in your body or on your skin?

0.013 0.129 0.655*  0.045

6 Did you feel suddenly frightened to such an extent that you developed physical symptoms -0.035  0.189  0.640*  0.106

or had a panic attack?

5 Did you become afraid that you would die?

30 Did you feel that ordinary things looked strange or distorted?

Factor 4 — Social withdrawal (5 items)

55 Did you evade communications with people who care about you?

40 Did you push away people who care about you?

0.192  -0.046 0.602*  0.136
0.326 0.147 0.495* -0.006

0.022  -0.068 -0.017  0.919*
0.005 -0.048  0.023 0.891*

31 Did you feel you did not open up to members of your family/friends? 0.045  0.100 -0.077  0.737*

52 Did you interact less with people who care about you?
23 Did you feel isolated from others?

Retracted items

0.020 0.075  -0.005 0.662*
-0.021 0.223 0.043 0.614*

29 Did you have trouble falling asleep because you were having thoughts that you could 0363 0345 0108  0.079

not control?
58 Did you feel that the world was closing in on you?
51 Did you feel your thoughts were racing?
12 Did you feel blood rushing through your veins?
28 Did you find pleasure in your hobbies and pastimes?
3 Did you enjoy being with your family or close friends?
36 Did you feel a lot of emotional turmoil in your gut?

24 Did you often change your mind?

0.095 0.182 0.413 0.289
0.209 0.441 0285 -0.031
0.035 0.358 0.456 0.025
0.176  -0.053 -0.226  0.029
0.102  -0.156 -0.086  0.253
-0.124  0.465 0.392 0.086
0.185 -0.540 -0.262 0.029

37 Did you feel you could easily change your mind over things that bother you? 0.203 -0.386 -0.289  -0.017

34 Did you feel you could change your mind once you've come to a conclusion? 0.052 -0429 -0.115 -0.021

Rotation method: direct oblimin rotation. *factor loadings greater than 0.45

3 and 28) did not load on any factor; thus, these items were
removed from the scale and subsequent analyses. Additional-
ly, three reverse-coded items (items 24, 34, and 37) negatively
loaded onto a factor, inconsistent with their theoretical con-
ceptualization; these items were also removed from the resul-
tant scale. All factors were significantly correlated with each
other, r=0.62-0.85, ps<0.01, consistent with the conceptual-
ization of the SCS as a strongly related construct.

The first factor, called hopelessness and overwhelming dis-
tress, included 9 items assessing features of cognitive distur-
bances including uncontrollable thoughts, hopelessness, and
inescapable feelings as well as insomnia and emotional pain.
The second factor, named affective, cognitive, and physical
disturbances, included 32 items that loaded various items re-
lated to a range of symptoms including entrapment, emo-
tional pain, agitation, anhedonia, irritability, rumination, and
failed thoughts suppression. The third factor incorporated 5
items measuring aspects of anxiety and bodily symptoms and

was thus called extreme anxiety. Lastly, the fourth factor con-
tained the same 5 items from the original questionnaire and
was labeled social withdrawal as it evaluated one’s desires of
and responses to social interactions.

CFA

Results of the four-factor CFA, with factors derived from
the results of the EFA exhibited good model fit (x*[1319]=
3132.56, p<0.001, CFI=1.00, TLI=1.00, RMSEA=0.05, SRMR=
0.04). Standardized factor loadings for each model are pre-
sented in Table 3. All latent factors in the four-factor model
were significantly related to each other (r=0.70-0.92, ps<
0.001).

Reliability and validity of the SCI-2

Internal consistency
Internal consistencies of the one-factor, five-factor, and
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Table 4. Reliability of the Suicide Crisis Inventory-2 (N=1,061)

Number Cronbach’s

of items a
One factor model 61 0.98
Five factor model
Factor 1 — Entrapment 10 0.95
Factor 2 — Affective disturbance 18 0.93
Factor 3 - Loss of cognitive control 15 0.86
Factor 4 - Hyperarousal 13 0.93
Factor 5 - Social withdrawal 5 0.90
Four factor model
Factor 1 - Hopelessness and 9 0.93
overwhelming distress
Factor 2 - Affective, cognitive, and 32 0.98
physical disturbances
Factor 3 — Extreme anxiety 5 0.89
Factor 4 — Social withdrawal 5 0.90

four-factor models were evaluated with Cronbach’s alpha and
are presented in Table 4. The full 61-item scale for the one-fac-
tor model had excellent reliability with an alpha value of 0.98.
For the five-factor model, each of the factors presented high
reliability with a=0.95 for entrapment, a=0.93 for affective
disturbance, a=0.86 for loss of cognitive control, a=0.93 for
hyperarousal, and a=0.90 for social withdrawal.

The full 53-item Korean version of the scale also presented
excellent reliability with an alpha value of 0.98. Each of the
factors also had high reliability with a=0.93 for hopelessness
and overwhelming distress, a=0.98 for affective, cognitive,
and physical disturbances, a=0.89 for extreme anxiety and
a=0.90 for social withdrawal.

Concurrent validity

To assess the concurrent validity of the questionnaire to ex-
amine whether the full 61-item Korean version of the SCI-2
similarly measures the construct of suicidality, we evaluated
correlations between the current scale with lifetime and past
month suicidality employing the C-SSRS. There was a signif-
icant, yet moderate, correlation with coeflicients r=0.35, p<
0.01 and r=0.33, p<0.01, respectively. PHQ-9 and GAD-7 scales
were also significantly correlated with the SCI-2 total score
with correlations of r=0.69, p<0.01 and r=0.72, p<0.01, ac-
cordingly. Negligible correlations were discerned between
extreme anxiety with lifetime (r=0.28, p<0.01) and past month
(r=0.18, p<0.01) SI. Detailed results are presented in Table 5.

DISCUSSION

The aim of this study was to examine the factor structure
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and the validity of the SCI-2 in a sample of South Korean par-
ticipants. As posited in our first hypothesis, CFA results of the
one-factor and five-factor models exhibited strong model fits
which indicate that SCI-2 can be used in its current 61-item
version in Korea as in the United States. To examine alternative
factor structures, we conducted an EFA in which results yielded
a four-factor model with 53 items and showed similarities
with the results of the SCS network analysis* where the sec-
ond factor incorporated components of helplessness and loss
of cognitive control. Finally, internal consistency, reliability,
and validity of the inventory were examined as appropriate.

According to our EFA results, the first factor mainly em-
bodied aspects of hopelessness (e.g., Did you feel hopeless?)
and overwhelming thoughts that are difficult to control (e.g.,
Did you feel that your head could explode from too many
thoughts?) with one emotional pain item (Did you have a sense
of inner pain that was too much to bear?) and one insomnia
item (Did you wake up from sleep tired and not refreshed?).
Together, we titled it hopelessness and overwhelming dis-
tress. Hopelessness is a psychological construct that has been
identified as one of the major red flags for suicide risk.*** In
a 10-year longitudinal study, Beck et al.®® found that intense
hopelessness significantly accounted for future suicide. In
addition, in various theories of suicide, such as the Three-
Step Theory (3ST)% and the interpersonal theory of sui-
cide, " hopelessness is regarded as one of the key contrib-
utors to suicidal thoughts and behaviors. In addition, having
uncontrollable, overwhelming thoughts (also known as ru-
minative flooding) is another major risk factor for suicide."
As regards to the original SCI-2, this first factor was com-
prised of hopelessness items from the entrapment factor and
ruminative flooding items from loss of cognitive control fac-
tor. On the other hand, items related to helplessness (e.g., Did
you feel helpless to change?) from the entrapment factor load-
ed under factor 2 along with emotional, cognitive, and physi-
cal disturbances. A core difference of frantic hopelessness/
entrapment from hopelessness and overwhelming distress is
that the former does not incorporate symptoms of rumina-
tive thoughts and emphasizes an intense sense of doom.">*
Consistently, a network analysis of the SCS indicated that en-
trapment and ruminative flooding are strongly connected to
other SCS symptoms,* suggesting that they are central or fa-
cilitating factors among other crisis symptoms. As such, a com-
bined state of hopelessness and overwhelming distress may
be a subsyndrome of suicide crisis in a Korean sample. Simi-
lar to the network analysis of the SCS,* uncontrollable hope-
lessness manifested in factor 1 may be a core suicide crisis
symptom cluster across the culture.

The second factor had the most item loadings encompass-
ing diverse symptoms of the helplessness part of entrapment,
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emotional pain, rapid spikes of negative emotions, acute an-
hedonia, irritability, agitation, hypervigilance, and rumina-
tion. It was challenging to develop a name of its own as it in-
corporated a mixture of affective and cognitive disturbances,
coupled with hyperarousal manifestations. A possible expla-
nation for this is that certain symptoms co-occur and inter-
act with others during states of suicidal crisis. By integrating
these features, we decided to label the factor as affective, cogni-
tive, and physical disturbances. In fact, the second factor in-
cluded most of the items from the affective disturbance, loss
of cognitive control, and hyperarousal factors of the original
SCI-2. We believe that cultural differences play role in the as-
semble of these affective characteristics. As De Vaus et al*” in-
dicated, Eastern culture and Western culture differ in how
people interpret and react to negative emotions. Unlike West-
erners, Easterners embrace a holistic style and process infor-
mation integrating the whole context. In Korea particularly, a
cultural syndrome of “hwa-byung” exists, in which people ex-
perience a mixture of emotional, cognitive, and physical symp-
toms.””* As such, the factor structure of the English version of
the SCI-2 loads items by the different emotional states while
the Korean version coalesces many of the affective disturbance
characteristics together. In addition, with regards to cognitive
disturbances, we noticed a subtle difference among the items
that were divided into factor 1 and factor 2. Among the items
relevant to ruminative flooding, those in factor 1 asks about
the repercussions of ruminating (e.g., Did you have a decreased
ability to think, concentrate or make decisions due to too many
thoughts?), whereas items in factor 2 inquires one’s physical
conditions (e.g., Did you feel pressure in your head from think-
ing too much?).

The third factor, extreme anxiety, incorporated symptoms
of anxiety accompanying panic-like symptoms and unusual
or strange sensations. These items were originally a subscale
that belonged to the affective disturbance factor in the SCI-2
English version; however, they loaded as a separate factor in
our analysis. The content in the factor is related to frantic
worry accompanied by physical symptoms or sensory distor-
tion (e.g., Did you feel that ordinary things looked strange or
distorted?). It is notable that only extreme anxiety subscale
resulted in a distinct symptom cluster from the other three
subscales of affective disturbance of the SCS diagnostic crite-
ria, which were mostly loaded on factor 2. One potential ex-
planation for this outcome is that our data was based on a
community sample whereas the SCI-2 English version was
validated in clinical samples. Further, this factor was origi-
nally developed based on research that panic-like symptoms
and sensory distortions predict suicide attempt among psy-
chiatric patients.**”* Further examination of the utility of this
factor is warranted.
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The final factor, titled social withdrawal, is the only factor
that loaded identical items as the original questionnaire eval-
uating respondent’s relationship with others (e.g., Did you feel
isolated from others?). As claimed in the interpersonal theo-
ry of suicide, lacking sense of belongingness is a detrimental
risk factor for suicidal behavior.”” The two constructs in the
theory, thwarted belongingness and perceived burdensome,
both elaborate on the social triggers that engender suicidal
desires.” Examples include not receiving appropriate recip-
rocal care from families and friends as well as the incorrect
interpretation of the need to sacrifice to prevent being a bur-
den to others. Overall, the factor analysis suggests that four dis-
tinct factors are inherent in the Korean version of the SCI-2.

Reliability and concurrent validity of the inventory were
examined through correlations and Cronbachs alpha values,
respectively. Interestingly, the correlation between the SCI-2
and the C-SSRS, both assessing levels of suicidality, was rela-
tively moderate. One possible explanation for this observa-
tion is that the questions from the C-SSRS that were selected
for this study assess SI while the SCI-2 is theorized to mea-
sure one’s risk for imminent suicidal behavior. A bulk of for-
mer studies have claimed that not everyone who harbors SI

7476 and the recent validation

necessarily attempts suicide
study of the SCI-2 suggested that this measure is a better pre-
dictor of suicidal behaviors.* Additionally, the timeframe that
the two assessments base their questions on are also different:
the SCI-2 inquires about oné€’s state for the past several days,
whereas the C-SSRS asks about one’s ideation over the past
month and across one’s lifetime. The results of the current
study are promising in that novel tools are being developed
to assess near-term suicide risk. Such instruments could be
more clinically informative and effective in ameliorating
rates of deaths by suicide.

Our CFA results indicate that the model fit of the one-fac-
tor, original five-factor, and four factor structures are all rele-
vant with excellent fit scores. Conceptually, the original sub-
factors of emotional, cognitive, physical, and social disturbances
of the SCI-2 are well defined.* Empirically, however, clinical
manifestations of those disturbances could differ across na-
tions, society, or cultural contexts. Considering that suicide is
an outcome of complex and heterogeneous factors, the single
factor solution may provide a stable construct across coun-
tries, while different factor models may help enhance our un-
derstanding of culture-specific clinical manifestations of the
suicide crisis. As this study is the first validation study of the
SCI-2 in an Eastern population, further examination and rep-
lication studies are needed to generalize these findings.

Limitations are inherent in the current study. First, our sam-
ple was not representative of a diverse group since demo-
graphic characteristics ratios were not proportionate. For ex-



ample, data from older participants (e.g., over 40) was limit-
ed. Since data collection was entirely conducted online, it
may have been cumbersome for participants who are not fa-
miliar with social media to complete it. In this context, these
results may not be generalizable to those who are unfamiliar
with social media and technology. Also, our results are based
on data from a community sample and therefore are not gen-
eralizable to clinical samples. Second, considering that our data
was collected during the outbreak of the COVID-19 pandemic
when people experienced drastic changes in their daily lives,
it is probable that levels of depression, anxiety, and suicidality
were reported relatively higher than they would have been
without the pandemic extant throughout the study.” Third,
due to the cross-sectional nature of the data, the current study
was unable to examine the predictive validity of the SCI-2.
Thus, further study with a longitudinal study design would
advance current findings. Finally, the study was short in pro-
viding sensitivity, specificity, and cutoft point by the SCS diag-
nosis as it was a cross-sectional study. Future studies should
attempt to examine these aspects for it will elevate improved
near-term suicide risk assessment.

Moving onward, we suggest that future studies attempt to
validate the Korean version of the SCI-2 in a range of com-
munity and clinical samples in order to examine the general-
izability of the inventory. In addition, it would be beneficial if
researchers could identify possible subconstructs that is in-
herent in factor 2, affective, cognitive, and physical distur-
bances, as it consists of the most items. Upon inspecting the
items that are loaded under this factor, it may be viable, for
instance, to divide affective disturbances (e.g., Did you feel
relentless, agonizing emotional pain?) from cognitive distur-
bances (e.g., Did you want your troubling thoughts to go away
but they wouldn't?) and physical disturbances (e.g., Did you
feel tensed or keyed up?). As such, further investigating and
refining the inventory will be valuable in supporting the clin-
ical utility of the SCI-2.

In conclusion, the proposed one-factor and five-factor mod-
els of the SCI-2 present strong model fits. Our four-factor
model also helps delineate potential critical symptoms that
must be flagged when assessing risk for suicide in Korea.
This alternative factor structure constitutes a total of 53 items
that are organized under hopelessness and overwhelming
distress (factor 1), affective, cognitive, and physical distur-
bances (factor 2), extreme anxiety (factor 3), and social with-
drawal (factor 4). The factor structure of the inventory may
be culture-sensitive and thus requires further study. Al-
though the results are exploratory in nature, our efforts in re-
defining traditional suicide risk assessments (e.g., detecting
presence of SI or history of suicide attempts) seem promis-
ing. It is critical to identify symptoms, or possibly profiles,
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that are immanent among suicidal individuals in a more ob-
jective manner as not everyone is transparent about their
suicidal desires. Especially, given the low rates of mental
health service utilization in Korea, it would be ideal to devel-
op a scale that is applicable for both patients and non-pa-
tients. Developing tools to discern individuals with imminent
suicide risk will significantly contribute to the suicide litera-
ture. Furthermore, it will be clinically beneficial such that
psychologists will be able to acknowledge individuals who
are at high-risk and thus implement necessary preventive
measures in advance to impede one from attempting suicide.
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