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Abstract

Objective—The Suicide Risk Assessment and Management Decision Tree (DT) is a clinician-
administered assessment that leads to risk categorizations that correspond with actionable strata.
This study investigated the construct validity and test—retest reliability of the DT risk categories
across two time points.

Method—Outpatients (V= 731) completed a battery of self-report measures. Spearman’s
correlations were used to examine the relationships between DT suicide risk level and suicidal
symptoms, theory-based risk factors, psychiatric correlates, and DT suicide risk level at Timepoint
2. Correlations were analyzed for significant differences to examine the divergent validity of the
DT.

Results—Results, overall, were in line with hypotheses, with the exception of depression and
thwarted belongingness.

Conclusions—Findings provide evidence for the reliability, convergent validity, and
discriminant validity of the DT. This clinician-administered suicide risk assessment may be useful
for standardization of the assessment and management of suicide risk in outpatient clinical
settings.
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INTRODUCTION

Suicide is a leading cause of death, with over 47,000 individuals dying by suicide in the
United States each year (Centers for Disease Control, 2017). Predicting who will attempt
suicide has been a concern of scientists across mental health fields. Indeed, determining who
is at risk for suicide is a critical suicide prevention strategy (U.S. Department of Health and
Human Services, 2012) because the assessment and management of suicide risk is an avenue
for connecting at-risk individuals with evidence-based mental healthcare services (Hom,
Stanley, & Joiner, 2015). A crucial component of suicide risk assessment is risk stratification
(e.g., low vs. high, long-term vs. imminent; Boudreaux & Horowitz, 2014). Such
categorizations not only reflect the nature of suicide risk (Rufino et al., 2018; Witte, Holm-
Denoma, Zuromski, Gauthier, & Ruscio, 2017) but can also be used to determine actionable
steps to mitigate risk.

A common approach to the assessment of suicide risk is the use of self-report scales, such as
the Beck Scale for Suicide Ideation (BSS; Beck, Kovacs, & Weissman, 1979). Though there
is utility in screening for suicide risk using self-report scales (Batterham et al., 2015), there
are notable limitations associated with self-report measures, such as respondents’
idiosyncratic interpretations of items, as well as clinicians’ limited abilities to both clarify
respondents’ inconsistencies and appraise the validity of criterion endorsement (Barker,
Pistrang, & Elliott, 2005). Further, research has suggested that a clinician-administered
suicide risk assessment interview may be a more accurate reflection of standardized
nomenclature than a self-report item of suicidality (Hom, Joiner, & Bernert, 2016).
Differences in nomenclature (e.g., what constitutes a “suicide attempt” vs. “nonsuicidal self-
injury;” Crosby, Ortega, & Melanson, 2011) are important to clarify, given recent work
showing differences in risk factor severity among those with aborted, interrupted, or actual
suicide attempts (Rogers, Hom, Dougherty, Gallyer, & Joiner, 2018). Thus, a suicide risk
assessment conducted by a trained clinician (cf. McNiel et al., 2008) who follows a
standardized risk assessment protocol may yield more accurate findings than suicide risk
assessments based on self-report scales alone.l

Several clinician-administered suicide risk assessment frameworks exist—such as the
University of Washington Risk Assessment Protocol (UWRAP; Linehan, Comtois, & Ward-
Ciesielski, 2012), the Chronological Assessment of Suicidal Events (CASE; Shea, 2002),
and the Columbia Suicide Severity Rating Scale (C-SSRS; Posner et al., 2011). However,
these existing suicide risk assessment frameworks have important clinical limitations.
Specifically, while the UWRAP has valuable components (e.g., provision of emergency
numbers, assessment of suicide intent), it is a broad assessment of mood and general
distress, thus requiring more time to administer (Linehan et al., 2012). Moreover, the
UWRAP protocol lacks clear, titrated actions on the basis of suicide risk, making
administration difficult for individuals without sufficient clinical experience with patients
experiencing suicidal symptoms. Other assessments, including the C-SSRS, lack clear
guidelines for managing suicidal symptoms based on the determined level of suicide risk.

Iwe acknowledge that, in many settings, there may not be adequate infrastructure in place to conduct thorough clinician-administered
suicide risk assessments (Horowitz, Ballard, & Pao, 2009); we nonetheless emphasize the importance of prioritizing patient safety.
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The Suicide Risk Assessment and Management Decision Tree (hereafter referred to as the
Decision Tree; Chu et al., 2015; Joiner, Walker, Rudd, & Jobes, 1999) addresses these
limitations. The Decision Tree (DT) was developed to be a comprehensive, brief, and
efficient assessment of suicide risk with clear, risk-dependent instructions for managing
patients experiencing suicidal symptoms.

The DT is a semistructured clinical interview during which chronic (e.g., suicide attempt
history) risk factors, acute (e.g., agitation) risk factors, and access to means (e.g., firearms),
are considered, and risk is fluidly categorized into /ow, moderate, severe, or extreme risk
levels, based on provided guidelines.2 Moreover, there is decisional latitude when
categorizing an individual at the bridge of two groups (e.g., fow-to-moderate risk), and risk
categorization can shift as an individual’s clinical presentation changes. Unique to the DT is
that its risk categories correspond to standardized, actionable suicide risk mitigation
strategies. These strategies include encouraging social support for /ow (and higher) risk,
safety planning and phone check-ins for moderate (and higher) risk, and consideration of
involuntary hospitalization for severe or extremerisk. For a full discussion of the risk
categories and corresponding clinical actions, see Chu et al. (2015).

Though the DT assesses risk factors that have been empirically supported, there is no
research, to our knowledge, that has formally tested the validity and reliability of the DT.
One study, conducted by Van Orden, Witte, Gordon, Bender, and Joiner (2008), reported that
DT suicide risk categories were strongly correlated with Beck Scale for Suicidal Ideation
scores (r= .64, p<.001; Beck & Steer, 1991). Thus, though there is some evidence for the
construct validity of the DT, a comprehensive examination of the construct validity of the
DT is needed. To assess inter-rater reliability, Van Orden and colleagues also used
independent raters blind to the original DT suicide risk designation rate suicide risk level
based on the information recorded from the DT. Using this approach, they found evidence of
interrater reliability for the DT (x=.71, p<.001). However, Van Orden et al.’s (2008) study
examined a relatively small sample of outpatients (7= 153) and did not fully evaluate the
construct validity, nor did they examine the test-retest reliability of the DT. Therefore, the
present study sought to examine the construct validity and test—retest reliability of the DT in
a large sample of individuals seeking outpatient treatment. To characterize the convergent
and divergent validity of the DT, we evaluated the relationship between the DT and the
following self-reported variables: (1) suicidal symptoms; (2) theory-based correlates; and (3)
psychiatric correlates.

Given that the DT designation of suicide risk is largely determined by severity of suicidal
ideation and behavior (e.g., plans, preparations, attempt history), we hypothesized that DT
suicide risk category would have a moderate-to-strong (i.e., o = 0.30) positive association
with self-report measures of suicidal ideation, attempt history, and attempt recency.
Regarding theory-based correlates, we examined constructs common to the ideation-to-

2/ ow risk does not equate to zero risk. In describing an individual who denies any past or current suicide ideation, desire, intent,
plans, preparations, and attempts, as well as nonsuicidal self-injury, we emphasize the importance of maintaining the /ow-risk
designation. Indeed, the modal individual receiving a suicide risk assessment is likely to be receiving psychiatric or medical care in a
health setting; in light of these circumstances, the individual may be likely to have some degree of risk. We prefer the term /owrisk,
but we also see comparable utility in the terms above-zero or near-zerorisk for some individuals.
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action theories of suicide (Klonsky, Saffer, & Bryan, 2018). One of these models, called the
interpersonal theory of suicide (IPTS; Joiner, 2005; Van Orden et al., 2010), posits that
suicidal desire results when an individual feels an intractable sense of perceived
burdensomeness and thwarted belongingness. The theory further proposes that, for an
individual with suicidal desire to engage in suicidal behaviors, the individual must also
possess the capability for suicide, which is composed of increased pain tolerance,
fearlessness about death, and practical knowledge about the means of death. In line with the
theory’s predictions, a recent meta-analysis of the IPTS found that perceived
burdensomeness was strongly associated with suicide risk (r=.42), thwarted belongingness
was moderately associated with suicide risk (r=.33), and capability for suicide was not
associated with suicide risk (r=.09; Chu et al., 2017). Regarding capability for suicide, it
should be noted that it is not viewed as a risk factor for suicide in isolation. Rather,
capability is viewed as being an important moderator between desire for suicide and suicide
attempts, with those high in capability and high in desire engaging in suicidal behavior.
Based on the predictions of the IPTS and the meta-analysis by Chu et al. (2017), we
hypothesized that perceived burdensomeness would have a moderate to strong (i.e., p =
0.30) association with DT suicide risk. Moreover, we hypothesized that thwarted
belongingness would have a moderate (i.e., p = 0.30-0.40) relationship with DT suicide risk,
and that capability for suicide would have no association (i.e., o = 0.00-0.10) with DT
suicide risk category.

We also examined the correlation between the DT and psychiatric constructs that are
associated with suicide risk, such as insomnia, agitation, anxiety, depression, and borderline
personality disorder symptoms (Bentley et al., 2016; Bernert, Kim, Iwata, & Perlis, 2015;
Black, Blum, Pfohl, & Hale, 2004; Hall, Platt, & Hall, 1999; Rogers, Ringer, & Joiner,
2016). Given that these more distal risk factors may play a lesser role in suicide risk
designations (Chu et al., 2015), we hypothesized that DT suicide risk category would have a
small-to-moderate (i.e., o = 0.10-0.30) positive association with these variables. To provide
evidence for discriminant validity, correlations between DT suicide risk and measures
expected to be closely related to DT suicide risk should be significantly stronger than
correlations between DT suicide risk and measures expected to be less closely related to DT
suicide risk (Campbell & Fiske, 1959; Clark & Watson, 2019). Therefore, we hypothesized
that the correlations between DT suicide risk and suicidal symptoms would be significantly
greater than correlations between DT suicide risk and theoretical risk factors. We also
hypothesized that the correlations between DT suicide risk and both thwarted belongingness
and perceived burdensomeness would be significantly greater than the correlations between
DT suicide risk and psychiatric correlates. We considered these two hypotheses at least
partially supported if at least half of the correlation comparisons between groups were
significant in the expected direction. Regarding capability for suicide, we hypothesized that
the correlation between DT suicide risk and psychiatric correlates would be significantly
greater than the correlation between DT suicide risk and capability for suicide.

Lastly, though suicidal symptoms have been shown to highly fluctuate over relatively short
timeframes (i.e., hours or days; Kleiman et al., 2017), we hypothesized that the DT suicide
risk category would demonstrate strong test—retest reliability across two timepoints (i.e., p >
0.7). Though suicidal symptoms may fluctuate, one of the most important risk factors
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considered within the DT framework—suicide attempt history—is fairly stable, with the
majority of individuals reporting only one suicide attempt (Liu, Zhang, & Sun, 2017).
Moreover, recent evidence suggests that suicide risk is categorical, rather than dimensional
(Rufino et al., 2018; Witte et al., 2017). Thus, while suicide symptoms fluctuate, suicide risk
is expected to remain fairly stable.
Our analyses will inform whether the DT demonstrates acceptable construct validity.
Though other forms of validity are also important (e.g., criterion validity), the present
analyses reflect an important step toward examining whether the DT is effective in clinical
practice, and measures what it purports to measure.

2| METHOD

2.1| Participants

2.2

The present sample is composed of outpatients (V= 731, 61.7% female) who presented to a
training clinic affiliated with an American Psychological Association (APA)-accredited
clinical science program within a large Southeastern university. Patients were not limited to
college students; the modal patient presenting for services was not a student. The sample
consists of adults (M= 27.39, SD = 10.76, range = 18-71) who completed the clinic
application process between April 2005 and September 2015. The race/ethnicity of the
sample is: 10.9% Hispanic, 73.3% White (non-Hispanic), 10.7% Black, 1.6% Asian/Pacific
Islander, 0.4% Native-American/Alaska Native, and 0.8% did not report their race/ethnicity.
Marital statuses include single/never married (78.5%), married (10.7%), separated (1.4%),
widowed (0.7%), and divorced (8.8%). Regarding suicide attempt history, 76.5% of
participants had no reported history of suicide attempts, 14.0% had one reported past
attempt, and 8.6% had two or more reported past attempts; data on suicide attempt history
were missing for 1.0% of participants.

All DT risk assessments and subsequent categorizations were performed by therapists
working in the training clinic. Therapists were doctoral students in a clinical science
program who were supervised by clinical psychologists and who had, at minimum,
completed their first year of graduate training. Before working in the clinic, the therapists
attended 2-3-h didactic seminars on the DT provided by the senior author (T. E. J.). These
training sessions included review of the DT protocols and roleplaying; therapists were
required to demonstrate proficiency in their administration of the DT assessment before
working in the clinic. At this clinic, suicide risk assessments are routinely administered to all
patients.

Procedure

2.2.1| Baseline (T1; screening)—Data for this study were collected as part of an
ongoing endeavor to promote research on individuals receiving outpatient psychiatric
services, and the University’s Institutional Review Board approved all data collection
procedures. As part of the clinic application process, patients seeking outpatient services
completed a battery of self-report questionnaires that were administered online before a
screening appointment. The average time between the completion of self-report
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questionnaires and the screening appointment was 4.30 days (SO = 10.10 days, mode = 0
days). During the screening appointment, patients provided informed consent before entry
into research at the clinic. All study patients participated in a 1- to 1.5-h screening
appointment during which the screening therapist assessed suicide risk using the DT suicide
risk assessment framework (Chu et al., 2015; Joiner et al., 1999). The screening therapists
constituted a subset of all training therapists in this clinic; screening therapists were more
advanced in their clinical training (i.e., second year of clinical training or above; third year
in the clinical Ph.D. program or above).

2.2.2| Follow-Up (T2; intake)—Following the screening appointment, the patient was
assigned to a training therapist who managed the case under the supervision of a licensed
clinical psychologist. This therapist conducted the intake session during which the therapist
gathered more details regarding the patient’s symptoms and assessed suicide risk using the
DT. The average time between the screening appointment and the first intake session was
36.30 days (SD = 35.20 days, mode = 13 days). The wait time varied based on the patients’
presenting problems and availability, the length of the waitlist, and the number of therapists
requiring a new case.

Measures

2.3.1| Decision Tree Suicide Risk Levels (DT; Chu et al., 2015; Joiner et al.,
1999)—The DT, a semi-structured clinical interview, was used to determine suicide risk
level. Patients were categorized into one of seven risk categories: /ow, low-to-moderate,
moderate, moderate-to-severe, severe, severe-to-extreme, and extreme by the assessor who
conducted the interview at each timepoint. Patients’ suicide risk levels were based chiefly on
the severity of suicidal desire, ideation, intent, and resolved suicide plans and preparations.
A patient’s self-reported suicide attempt history and recency, as well as access to means,
were all considered. Consistent with evidence suggesting that follow-up questions are
needed to improve precision when assessing suicidal behavior history (Hom et al., 2016;
Millner, Lee, & Nock, 2015), all therapists verified self-reported attempts with open-ended
questions that aimed to assess the specific behavior, lethality, and intent. These main
variables were examined in conjunction with the patient’s overall clinical presentation and
the presence of other significant risk factors (e.g., insomnia, agitation). Given constraints of
the present study setting, at each timepoint, risk level was assessed by one therapist (i.e., T1
= Screening therapist; T2 = Treatment therapist). Thus, interrater reliability was not
available for the current study. However, a previous study found support for the inter-rater
reliability between therapists assessing suicide risk in this clinic (x=0.71, p<.001; Van
Orden et al., 2008). Administration time of the DT ranges from 5 to 20 min, depending on
risk level.

2.3.2| BSS (Beck & Steer, 1991)—The BSS is a 21-item measure of suicidality,
including current suicidal ideation, plans, preparations, and suicide attempt history. The first
19 items of this scale were summed and used as a measure of suicidal ideation, including
thoughts about plans/preparations. Item 20, which was coded 0 = no history of suicide
attempts, 1 = history of one suicide attempt, 2 = history of more than one suicide attempt,
was used as a measure of suicide attempt history in the present study. In addition to these
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measures, we created a summed measure of BSS items 1-7 and item 9 based on a previous
study as a measure of suicidal desire (Dhingra, Klonsky, & Tapola, 2018). In an outpatient
sample of individuals with mood disorders, the BSS was shown to have good reliability and
construct validity (Beck, Epstein, Brown, & Steer, 1988; Beck, Steer, & Ranieri, 1988). In
the present study, the internal consistency of items 1 through 19 was excellent (w = 0.91).3

2.3.3| Suicide attempt timing—The timing of the most recent suicide attempt was
assessed with a single self-report item developed by one of the authors: “If you have ever
attempted suicide, when did your most recent suicide attempt occur?” This item was coded:
1 = within the last month, 2 = more than 1 month ago but within the past year, 3 = More than
1 year ago but less than 5 years ago, 4 = more than 5 years ago, and 5 = | have never
attempted suicide.

2.3.4| Depressive Symptom Index—Suicidality Subscale (DSI-SS; Joiner,
Pfaff, & Acres, 2002)—The DSI-SS is a four-item subscale of the Hopelessness
Depression Symptom Questionnaire (Metalsky & Joiner, 1997) that measures suicidal
ideation and impulses over the past 2 weeks. Consistent with previous findings
demonstrating good psychometric properties of the subscale (Joiner et al., 2002; Metalsky &
Joiner, 1997), the DSI-SS exhibited excellent internal consistency in the present sample (w =
0.92).

2.3.5| Interpersonal Needs Questionnaire (INQ-15; Van Orden, Cukrowicz,
Witte, & Joiner, 2012)—The INQ-15 is a 15-item scale used to index perceived
burdensomeness (INQ-PB) and thwarted belongingness (INQ-TB), which are two constructs
derived from the IPTS. Items are rated on a 7-point Likert scale regarding how the individual
has been feeling “recently,” from 1 (Not at all true for me) to 7 (Very true for me). The
perceived burdensomeness subscale consists of six items, and the thwarted belongingness
subscale consists of nine items. In the current study, the reliabilities of the INQ-TB (w =
0.97) and the INQ-PB (w = 0.97) subscales were excellent. Data for the INQ were only
available from 2012 to 2015.

2.3.6 | Acquired Capability for Suicide Scale—Fearlessness About Death
(ACSS-FAD; Ribeiro et al., 2014)—The ACSS-FAD is a seven-item scale designed to
measure fearlessness about death, a subconstruct of capability for suicide derived from the
IPTS. Scores range from 0 to 28, with higher scores indicating greater fearlessness about
death. In the current study, the ACSS-FAD demonstrated good reliability (w = 0.87). Data
for the ACSS-FAD were only available from 2012 to 2015.

2.3.7| Brief Agitation Measure (BAM; Ribeiro, Bender, Selby, Hames, &
Joiner, 2011)—The BAM is a three-item measure of subjective agitation that has shown
good reliability and validity in a clinical sample obtained from the same population as the

3\We use w (Zinbarg, Revelle, Yovel, & Li, 2005) as our measure of internal consistency throughout this report, rather than Cronbach’s
a. This choice is due to a large body of methodological evidence indicating that a relies on assumptions that are frequently violated
and that result in inflated internal consistency measurements (see Dunn, Baguley, & Brunsden, 2014 for a review and discussion).
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present study (Ribeiro et al., 2011). Reliability of this measure was good in this study (w =
0.88). This measure was only available from 2012 to 2015.

2.3.8| Insomnia Severity Index (ISI; Morin, 1993)—The ISI is a seven-item
measure that assesses symptoms of insomnia and related distress (Bastien, Vallieres, &
Morin, 2001) and has demonstrated acceptable psychometric properties in both community
and clinical samples (Bastien et al., 2001; Morin, Belleville, Bélanger, & Ivers, 2011). The
internal consistency of the ISI was excellent in this study (w = 0.92).

2.3.9| Beck Anxiety Inventory (BAI; Beck et al., 1988)—The BAl is a 21-item
questionnaire designed to measure anxiety symptoms, as independent from related
symptoms of depression (Beck et al., 1988). The BAI has demonstrated good validity and
reliability across numerous studies (Beck et al., 1988; Fydrich, Dowdall, & Chambless,
1992; Steer, Ranieri, Beck, & Clark, 1993) and excellent internal reliability in the present
study (w=0.93).

2.3.10| Beck Depression Inventory Second Edition (BDI-II; Beck, Steer, &
Brown, 1996)—The BDI-II is a widely used 21-item measure of depressive symptoms.
Many studies across diverse samples have provided support for the psychometric properties
of the BDI-II (Dozois, Dobson, & Ahnberg, 1998; Osman, Kopper, Barrios, Gutierrez, &
Bagge, 2004; Sprinkle et al., 2002; Steer, Ball, Ranieri, & Beck, 1997). In the current
analyses, internal consistency of this measure was excellent (w = 0.94)

2.3.11| Personality Inventory for the DSM-5 (PID-5; Krueger, Derringer,
Markon, Watson, & Skodol, 2012)—The PID-5 is a 220-item self-report measure that
assesses 25 maladaptive traits across five broad domains on the basis of a dimensional
DSM-5 model of personality disorders. In this study, the following individual PID-5
personality trait scale scores (from 0 to 3) were averaged to represent DSM-5 borderline
personality disorder (BPD) symptoms: Emotional Lability, Anxiousness, Separation
Insecurity, Hostility, Depressivity, Impulsivity, and Risk-taking. These PID-5 traits were
selected based on Hopwood, Thomas, Markon, Wright and Krueger (2012) study, which
provided preliminary support for PID-5 traits as a valid measure of personality pathology,
including BPD. Previous studies indicated that reliability for all trait scores were adequate or
better (i.e., a >.71), and domain-level reliabilities were in the excellent range (0.91 < a <
0.96; Krueger et al., 2012; Strickland, Drislane, Lucy, Krueger, & Patrick, 2013). In this
study, internal consistency of the PID-5 BPD measure was excellent (w = 0.91). Data for the
PID-5 were available from 2013 to 2015.

Data analysis

Manuscript preparation and analyses were conducted in R (Mersion 3.5.2; R Core Team,
2018) using the following R-packages: tidyverse (Mersion 1.2.1; Wickham, 2017), papaja
(\Version 0.1.0.9842; Aust & Barth, 2018), haven (\ersion 2.1.0; Wickham & Miller, 2019),
mice (\ersion 3.3.0; van Buuren & Groothuis-Oudshoorn, 2011), miceadds (\Version 3.0.16;
Robitzsch, Grund, & Henke, 2018), cocor (Version 1.1.3; Diedenhofen & Musch, 2015),
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scales (\ersion 1.0.0; Wickham, 2018), DataExplorer (Version 0.7.0; Cui, 2018), /ubridate
(\Version 1.7.4; Grolemund & Wickham, 2011), and psych (Version 1.8.4; Revelle, 2018).

We first examined missing data. Most variables had below 4% missingness, including the
BDI, BAI, BSS, suicide attempt history, DSI-SS, BAM, ACSS-FAD, and recency of suicide
attempt. Variables with a greater percentage of missingness included: DT risk level at
screening (9.71% missingness), INQ-TB and INQ-PB (17.65%), ISI total score (20.93%),
DT risk level at intake (43.09%), and PID-5 BPD score (32.4%). Given that this is a
considerable amount of missingness, we used multiple imputation for our main analyses.
Specifically, we used the multivariate imputation by chained equations package (/mi/ce; van
Buuren & Groothuis-Oudshoorn, 2011) to create 100 imputed data sets. To examine
convergent and test—retest reliability, we then conducted Spearman correlations between all
study variables in each of the data sets. We used Spearman’s p correlation because it is
appropriate for ordinal and continuous data, is more robust to nonnormal distributions, and
has less variability than Pearson’s rcorrelation (de Winter, Gosling, & Potter, 2016). Next,
we pooled our Spearman’s p results according to Rubin’s rules (Rubin, 2004) using the
miceadds package (Robitzsch et al., 2018). Research has indicated that, even at high rates of
missingness (e.g., 90% missing), 100 imputations are able to provide unbiased parameter
estimates and provide sufficient power to detect significant effects, comparable with full-
information maximum likelihood (Graham, Olchowski, & Gilreath, 2007)4. In addition to
examining test—retest reliability, we also examined changes in risk designation from T1 to
T2. Specifically, we counted how many participants had the same risk level at T2 as T1, how
many had increased risk at T2 compared with T1, and how many had decreased risk at T2
compared with T1.

To examine the divergent validity of the DT suicide risk assessment, we tested for significant
differences between each of the correlations of DT risk level at screening (T1) with other
study variables. For this procedure, we used a confidence interval approach described by
Zou (2007) using the cocor package (Diedenhofen & Musch, 2015). In this approach, two
correlations are considered to be significantly different in strength if the 95% confidence
interval does not cross zero. We expected that DT suicide risk (T1) would be more strongly
correlated with suicidal symptoms (i.e., BSS, DSI-SS, suicide attempt history, and suicide
attempt recency), than with theoretical risk factors (i.e., INQ-PB, INQ-TB, and ACSS-FAD).
Moreover, we expected that DT suicide risk (T1), would be more strongly correlated with
INQ-PB and INQ-TB than with psychiatric correlates (i.e., BDI, BAIl, BAM, ISI, and
PID-5). Finally, we expected all variables to be more strongly related to DT suicide risk (T1)
than ACSS-FAD.

3| RESULTS

Spearman p correlations between all study variables and means and standard deviations are
available in Table 1.

4\ also ran our analyses using pairwise deletion; the interpretation of our results remained the same (see Table S1).
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Convergent validity and test-retest reliability

3.1.1| Suicide symptoms—As hypothesized, we found that DT suicide risk was
strongly correlated with measures of suicidal symptoms (i.e., BSS suicidal ideation, BSS
suicidal desire, DSI-SS suicidal ideation, attempt history, and attempt recency), with |o|’s
ranging from 0.43 to 0.63. Notably, based on how the recency variable was coded, DT
suicide risk exhibited a strong negative relationship with suicide attempt recency. Thus, a
more recent suicide attempt was associated with higher suicide risk.

3.1.2| Theoretical risk factors—We found that DT suicide risk’s correlation with
theoretical risk factors ranged from nonsignificant to strong. Specifically, DT suicide risk
was not related to fearlessness about death (ACSS-FAD; p = 0.06), weakly related with
thwarted belongingness (INQ-TB; o = 0.29), and strongly related to INQ-PB perceived
burdensomeness (INQ-PB; p = 0.54).

3.1.3| Psychiatric correlates—In general support of our hypothesis, we found that
DT suicide risk’s correlations with psychiatric correlates were small (i.e., o = 0.20-0.31),
with one exception: DT suicide risk was moderately correlated with depression as measured
by the BDI (p = 0.43).

3.1.4| Test-retest reliability—As expected, DT suicide risk demonstrated strong (o =
0.76) test—retest reliability from screening (T1) to intake (T2).

3.1.5| Changes in suicide risk—From T1 to T2, 81.75% of participants stayed at the
same risk level, 14.36% decreased in suicide risk, and 3.89% increased in suicide risk. Of
those that were at least moderaterisk at T1, 48.72% stayed at the same risk level, 44.87%
decreased in suicide risk, and 6.41% increased in suicide risk.

Discriminant validity

For all correlation pairwise comparisons, please see Table 2. In line with our hypothesis, we
found that most suicide symptom variables were more strongly correlated with DT suicide
risk (T1) than the theoretical variables were, with three exceptions: Suicide attempt history
was not more strongly correlated with DT suicide risk (T1) than with INQ-PB (95%
confidence interval [CI1] = -0.07-0.06), BSS suicidal ideation was not more strongly related
than the INQ-PB was (95% CI = -0.01 to 0.10), and BSS suicidal desire was not more
strongly related than the INQ-PB (95% CI = -0.07-0.05). We also found that all suicide
symptoms were more strongly correlated with DT suicide risk (T1) than all psychiatric
correlates were. Regarding the comparison of correlations with the DT between psychiatric
and theoretical correlates, we found that INQ-PB was more strongly correlated with DT
suicide risk (T1) than all psychological correlates were. However, contrary to our
hypothesis, INQ-TB was less correlated with DT suicide risk (T1) than the BDI was (95%
Cl =-0.20 to —0.08), and no significant differences were found between INQ-TB and the
other psychiatric correlates. Finally, in line with our hypothesis, we found that the ACSS-
FAD had a significantly smaller correlation with DT suicide risk (T1) than all of the
psychiatric correlates did.
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4| DISCUSSION

Suicide risk assessment and management are critical suicide prevention strategies. However,
few empirically informed suicide risk frameworks exist, and even fewer lead to risk
categorizations that correspond with clinical action. For this reason, the DT (Chu et al.,
2015; Joiner et al., 1999) was designed to routinize the assessment and management of
suicide risk. In this study in a large clinical sample, we found support for the construct
validity of the DT, as well as evidence that the DT is reliable across two assessments. The
use of empirically supported risk assessment is vital in providing the highest quality of care
for those at risk for suicidal behavior, and the convergence between clinician-administered
and self-report measures is a foundational first step in establishing the validity of the DT.

Consistent with hypotheses, DT suicide risk was strongly correlated with measures of
suicidal ideation, suicide attempt history, and timing of most recent suicide attempt.
Specifically, patients categorized by the DT as having higher levels of suicide risk reported
higher levels of suicidal ideation, more past suicide attempts, and a more recent suicide
attempt. The strong correlation between DT suicide risk and self-reported suicidal ideation
(p=0.68) is similar to correlations observed in past research examining the relationship
between interview-based risk assessment (i.e., C-SSRS) and self-report measures of suicidal
ideation (Posner et al., 2011). Interestingly, we found that DT suicide risk was more strongly
related to BSS suicidal ideation than to a measure of desire for suicide based on a subset of
items from the BSS. As shown by previous work (Dhingra et al., 2018), the BSS is not a
unidimensional measure, with some items assessing theoretically and empirically distinct
constructs, including suicide plans. Because the DT was designed to be a measure of suicide
risk rather than just desire for suicide, this further supports the construct validity of the DT.
Encouragingly, we found that the DT was significantly more correlated with self-report
measures of suicidal symptoms than with most theoretical risk factors, and all psychiatric
correlates. Given that the DT was designed to be more strongly determined by current
suicidal symptoms and history of suicidal behavior than by theoretical risk factors or
psychiatric correlates, these findings lends support to the validity of the DT. Regarding the
DT’s association with theoretical risk factors, our results were also generally supportive.

Indeed, in line with hypotheses, the DT was strongly correlated with perceived
burdensomeness and was not correlated with fearlessness about death (0 = 0.54 and p =
0.06, respectively). However, the magnitude of the association between the DT and thwarted
belongingness was slightly less than hypothesized (o = 0.30-0.40 vs. p = .29). Regardless of
this latter correlation, most comparisons of correlations between DT suicide risk and
theoretical risk factors, as well as between DT suicide risk and psychiatric correlates, were
in the expected direction. Specifically, perceived burdensomeness was more strongly related
to DT suicide risk than any psychiatric correlate was, and capability for suicide was less
strongly related to DT suicide risk than all psychiatric correlates were. However, thwarted
belongingness was less strongly related to DT suicide risk than depression was, and there
were no significant differences in correlations with DT suicide risk between thwarted
belongingness and any other psychiatric correlate.
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Though the association between thwarted belongingness and DT suicide risk was slightly
lower than expected, the magnitude of the correlation found in our study is supported by
meta-analytic evidence. Specifically, a meta-analysis conducted by Chu et al. (2017) found
that the 95% CI for the correlation between thwarted belongingness and suicide risk was
0.25-0.41. Thus, though we hypothesized that the relation between thwarted belongingness
and DT suicide risk would fall between 0.30 and 0.40, the correlation observed in our study
is well within the range of the best estimate of the true association between thwarted
belongingness and suicide risk. On a similar note, though we hypothesized that the
correlation between perceived burdensomeness and DT suicide risk would be strong in
magnitude (i.e., p > .30), the association between perceived burdensomeness and suicide risk
is slightly higher than the estimated upper bound observed by Chu et al. (i.e., p = 0.54 vs. r
= .49, respectively; 2017). Though we cannot be certain about the cause of this finding, there
are at least three potential explanations.

The first explanation is that, given that our sample consisted of outpatients at a psychology
clinic, the individuals in our sample may have had higher suicide risk than the modal
participant within the meta-analysis conducted by Chu et al. (2017). This possibility is
evidenced by the high percentage of individuals with a previous suicide attempt in our
sample (i.e., 22.79%). Evidence suggests that many risk factors demonstrate a stronger
relationship with suicidal ideation at higher levels of ideation, with perceived
burdensomeness exhibiting a particularly strong relationship with suicidal ideation at higher
levels of suicidal ideation (Rogers & Joiner, 2017). Thus, if our sample had included more
individuals with less severe suicidal symptoms, the relationship between perceived
burdensomeness and DT suicide risk may have been even more comparable with the
relationship observed in previous research (Chu et al., 2017). Another potential explanation
is that our missing data technique biased the results. However, using pairwise comparisons
yielded the same point-estimate correlation in our sample (o = .54). Importantly, research
shows that case deletion usually leads to underestimation of correlation coefficients (Schafer
& Graham, 2002).

Though we hypothesized that fearlessness about death would not have a relationship with
suicide risk (i.e., p = 0.00-0.10), it could be argued that because our study used an
outpatient sample that we should have observed a positive relationship between fearlessness
about death and DT suicide risk. Specifically, the IPTS hypothesizes that in the context of
high thwarted belongingness, perceived burdensomeness, and hopelessness about these two
states, that fearlessness about death will be related to suicide risk/behavior (Joiner, 2005;
Van Orden et al., 2010). In an outpatient sample like the one used in the present study, it is
possible that thwarted belongingness, perceived burdensomeness, and hopelessness are high
enough to show this relationship. Though we based our hypothesis largely on meta-analytic
evidence (Chu et al., 2017), future studies may consider examining whether in very high-risk
groups (e.g., after inpatient hospitalization) that the DT demonstrates a positive relationship
with fearlessness about death.

Consistent with our hypotheses, we found that most psychiatric correlates demonstrated a
small relationship with DT suicide risk, with the exception of depression, which exhibited a
moderate relationship with DT suicide risk. The small relationships found between DT

J Clin Psychol. Author manuscript; available in PMC 2021 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Gallyer et al.

Page 13

suicide risk and psychiatric correlates are consistent with a meta-analysis that found that all
psychiatric conditions demonstrated weak associations with suicide-related outcomes
(Franklin et al., 2017). Taken together, the DT was associated with measures of suicidal
symptoms, theoretical risk factors, and psychiatric correlates at magnitudes largely in line
with our hypotheses. Therefore, the results of this study supports the construct validity of the
DT. This is an important first step in the validation of a measure of suicide risk, as criterion
validity cannot be assessed unless evidence supports that the instrument measures what it
purports to measure.

Our results also revealed that the DT demonstrates strong test-retest reliability across two
timepoints. Importantly, though the limits of the setting of the present study precluded
examining the inter-rater reliability of the DT, the interrater reliability of the DT has
previously been examined in a sample of over 150 outpatients (Van Orden et al., 2008). In
that study, they used three independent raters blind to the original suicide risk designation to
rate suicide risk level based on the information recorded by the first rater from the DT (e.g.,
suicide intent level). This interrater reliability evidence is particularly strong given that the
second raters were not able to reinterview the patient, and had to make a suicide risk
designation based on the information obtained from administering the DT. Thus, this study
and our current results support the DT as a reliable measure of suicide risk.

Our test—retest results also show that, while suicidal ideation may fluctuate within short
timeframes (Kleiman et al., 2017), suicide risk can remain relatively stable. Regarding this
latter point, while DT suicide risk is highly informed by current suicidal ideation (Chu et al.,
2015; Joiner et al., 1999), suicidal ideation is not the only factor taken into consideration
when designating suicide risk. For example, presence and severity of suicide plans and
preparations are also important indicators of risk within the DT framework (Chu et al., 2015;
Joiner et al., 1999). Indeed, research has implicated the presence of a suicide plan as an
important predictor for transitioning from suicidal ideation to suicide attempt (Nock et al.,
2018). Moreover, evidence suggests that suicide risk is a categorical construct (Rufino et al.,
2018; Witte et al., 2017). Therefore, while suicidal ideation may fluctuate, suicide risk is
comprised of multiple constructs and, thus, may remain relatively stable across time. This is
useful within clinical practice, as large changes in suicidal ideation—while concerning and
warrants management according to best practices—does not necessarily indicate a severe
change in suicide risk. Given this, the DT may help provide a clearer picture of suicide risk
than self-report measures of suicidal symptoms alone.

Regarding changes in suicide risk across timepoints, over 80% of our sample remained at the
same risk level from screening to the first intake appointment. Of those whose suicide risk
did change, most individuals’ suicide risk decreased over time. Given that in many settings
suicide risk is assessed once with no follow-up, our results indicate that most will remain at
similar risk from screening to intake. Even among those whose risk does change, our results
suggest that, at least in our outpatient clinic, risk is more likely to decrease. Though this is
the case, we want to emphasize that some individuals’ risk did increase, with about 1%
going from Jowrisk to moderate-to-severe risk from screening to intake. Thus, while our
results suggest relative suicide risk stability over a month span, it is important that suicide
risk continue to be monitored. Moreover, the patterns seen in this sample may not generalize
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to other samples and settings, such as inpatient populations. Therefore, to balance the critical
need to monitor suicide risk over time and clinician and patient burden, we suggest that
clinicians conduct the full DT at the first contact with a patient. At follow-ups, clinicians can
then assess for changes to frequency and duration of death and suicidal ideation, instances of
nonsuicidal self-injury, current intent and desire, any changes to plans or preparations, and
any changes to access to means. Using this follow-up approach can take as little as a couple
of minutes, and leads to corresponding clinical actions (e.g., means safety) based on the
patient’s suicide risk.

Strengths, limitations, and future work

The current results are supportive of the construct validity and reliability of the DT
framework. Our study was strengthened by using a relatively severe outpatient clinical
sample. Consequently, patients with a wide variety of diagnoses and suicidal symptoms were
included. Moreover, our sample mostly consisted of patients from the surrounding
community, rather than college students. These strengths increase the likelihood of the
generalizability of our results. Nevertheless, our study was limited by factors that suggest
directions for future research. First, the present study did not examine the predictive validity
of the DT. Therefore, research investigating the DT’s ability to predict suicidal thoughts and
behaviors would further clarify the clinical utility of the assessment.® Another limitation of
the current study is the use of only self-report measures as evidence for the construct validity
of the DT. Furthermore, examining how the DT’s predictive validity compares to other
interview-based assessments of suicide risk, such as the C-SSRS (Posner et al., 2011), would
further elucidate the utility of the DT framework. Another area for future work pertains to
the DT’s corresponding clinical actions, which are determined by suicide risk designation.
By making suicide risk designation correspond with evidence-based clinical actions, such as
safety planning (Stanley & Brown, 2012), the DT seeks to improve patient care. Thus, the
field would benefit from research examining whether the DT’s approach to clinical actions is
more effective at mitigating suicide risk than that of other, nonstandardized approaches.

Last, though the DT assesses a wide variety of risk factors for designating suicide risk,
future work may consider adding other relevant risk factors to the DT. For example,
psychological pain is a construct that has shown strong relationships with suicidal ideation
and attempts (Lambert et al., 2020; Montemarano, Troister, Lambert, & Holden, 2018).
Moreover, psychological pain is featured in some classical and contemporary theories of
suicide (Klonsky & May, 2015; Shneidman, 1993). Therefore, future work may consider
adding psychological pain to the DT and examining whether this increases the DT’s
performance.

5| CONCLUSIONS

We have examined the construct validity and test—retest reliability of a suicide risk
assessment framework first developed by Joiner et al. (1999) and updated by Chu et al.

SRecent evidence suggests that many risk factors and tools are relatively inaccurate at making absolute determinations about whether
an individual will or will not attempt suicide (Franklin et al., 2017; Gutierrez et al., n.d.). In this regard, other approaches, such as
models developed using machine-learning algorithms, may be more effective (Ribeiro, Huang, Fox, Walsh, & Linthicum, 2019;
Walsh, Ribeiro, & Franklin, 2017, 2018). However, there have been problems raised about this approach as well (e.g., Belsher et al.,

2019).
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(2015). Our results support both the construct validity and the test-retest reliability of the
DT suicide risk assessment framework. While further work will help inform the scope of the
DT’s utility, the DT can be considered for use in clinical practice to routinize the assessment
and management of suicide risk among patients with a variety of diagnoses and severity of
suicidal symptoms.
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