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Abstract 

Objective: The co-occurrence of substance use disorders (SUD) and trauma-exposure is a risk 

factor for suicidal thoughts and behaviors (STB). However, traditional methods of measurement 

for suicidal thoughts and behaviors are limited by an overreliance on dichotomous (i.e., yes or 

no) and averaged/summed scale score measurements. Further, among trauma-exposed 

individuals with SUD, it remains unclear which specific demographic factors, types of SUDs, 

and trauma sequelae (e.g., PTSD symptom clusters) may be associated with elevated STB. The 

present study utilized item response theory to a) generate empirically-derived STB severity 

scores and, b) examine which demographic factors, SUD diagnoses, and DSM-IV PTSD 

symptom clusters are associated with suicidality in a trauma-exposed sample with SUDs.  

Methods: Female trauma-exposed participants with SUDs (N = 544) were recruited from 

community substance use treatment facilities in the National Drug Abuse Treatment Clinical 

Trials Network (CTN). Clinician-administered interviews assessed STB, SUDs, and PTSD 

symptoms.  

Results: Results indicated that the unidimensional IRT model used to estimate latent STB 

severity scores fit well, with strong local reliability at higher levels of latent STB severity. 

Regression predictors of elevated STB severity included younger age, opioid dependence, and 

higher PTSD re-experiencing symptoms.  

Conclusions: Clinicians are advised to screen for and target opioid use disorders and re-

experiencing symptoms when addressing suicidal thoughts and behavior in trauma-exposed 

individuals with SUDs.  

Keywords: Suicide; substance use disorders; posttraumatic stress disorder; trauma; item response 

theory 
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Public health significance statement: The presence of suicidal ideation and plans specifically 

may be particularly important in determining the overall severity of suicidal thoughts and 

behavior. In trauma-exposed women with substance use disorders, opioid use disorders, and 

higher PTSD re-experiencing symptoms, may signal a potentially elevated likelihood of suicidal 

thoughts and behaviors.  
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Graded Response Item Response Theory in Scaling Suicidal Thoughts and Behaviors 

among Trauma-Exposed Women with Substance Use Disorders 

Approximately 35% of individuals who have made a suicide attempt have a substance 

use disorder (SUD; Borges et al., 2000), and SUDs are associated with elevated suicidal thoughts 

and behavior (STB; e.g., Cuomo et al., 2008; O’Neill et al., 2014). Further, ~72% of individuals 

with SUDs experience trauma (Clark et al., 2001), which also reliably associates with STB (e.g., 

Afzali et al., 2016; Arata et al., 2003). Given robust associations between SUD, trauma, and 

STB, it is essential to accurately estimate STB in trauma-exposed people with SUDs, and 

identify which clinical factors are associated with it.  

STB Measurement 

Sound measurement of STB is critical to suicidality assessment (e.g., Hasin et al., 1996), 

prevention and treatment (Brown, 2001; Range & Knott, 1997), and exclusion from non-suicide-

focused clinical trials (e.g., Brady et al., 2001; Mills et al., 2012). The severity of STBs is not 

equivalent to actual suicide risk (i.e., a metric of individuals who are more or less likely to 

attempt or die by suicide). However, the assessment of the severity of STBs is often a central 

part of suicide risk assessment.  

Although many clinicians use their own judgement in weighing various STB constructs 

to determine STB severity, several clinical practices and clinical trials use assessment tools. 

However, like other psychological constructs, STB assessment tools have been limited by a 

heavy reliance on either dichotomous questions assessing the presence or absence of STB (e.g., 

Anestis et al., 2012; Barman-Adhikari et al., 2019; Barr et al., 2017) or averaged/summed scale 

scores (e.g., Allan et al., 2019; Chapman & Ford, 2008; Clements-Nolle et al., 2009). 

Dichotomous “yes/no” STB measures fail to capture meaningful variability in STB severity, 
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obfuscating understanding of who is at more or less risk of suicide. Indeed, clinicians may match 

the intensity of their approach to managing STBs with perceived severity (e.g., minimal 

intervention versus safety planning versus hospitalization; Weber et al., 2017; Zalsman et al., 

2016). Dichotomous measurement approaches do not provide information about such gradations 

in STB to inform critical decisions. Alternatively, averaged/summed scale scores overcome the 

limitations of dichotomous measures but may mischaracterize latent severity of STB. With 

averaged/summed scores, items are assumed to have equal weight in the overall score when they 

may not (e.g., assuming passive thoughts about death and a suicide plan and intent are weighted 

equivalently in determining suicide risk; Andrich, 1978; Curran et al., 2008). Despite this, 

clinicians and researchers often rely on averaged/summed scores to (a) determine who may be at 

high or low “suicide risk” (e.g., Farabaugh et al., 2015), or (b) as outcomes in both PTSD (e.g., 

Resick et al., 2017) and SUD (e.g., Morley et al., 2014) clinical trial research. Such a reliance on 

average/summed scores is particularly problematic in the context of STB where conventional 

risk assessment is premised upon the notion that some forms of STB (e.g., planning with lethal 

means) escalate suicide risk more than others (e.g., thoughts of death; American Psychiatric 

Association, 2016). Indeed, the weight of specific items in STB measures do not impact overall 

severity equally (Harris et al., 2015). Accurately estimating STB thus requires analytic 

methodologies that can accommodate items having distinct weights in order to, in turn, 

accurately factor STB severity into a more comprehensive suicide risk assessment. 

 Item response theory (IRT; Embretson & Reise, 2000) is similar to factor analysis and 

offers such an innovation because it utilizes individual items to create an estimate of an 

underlying latent trait. Accordingly, the relative weight of individual items is allowed to vary, 

and their differential weights can be used to construct a particularly precise estimate of STB. 
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Using IRT to determine how different STB items should be weighted to yield a more accurate 

estimate of STB severity has multiple potential benefits. First, it allows a more accurate 

assessment of the relationship between STB severity and a range of predictors or correlates. 

Second, it can guide researchers and clinicians in differentially weighing STB measure items to 

yield a more accurate STB severity estimate for the purposes of guiding risk assessment, clinical 

decision making, outcome monitoring, and inclusion/exclusion in research studies. Although IRT 

has been used to construct estimates of STB in other populations (e.g., Bevans et al., 2012; 

Harris et al., 2015), no studies to our knowledge have utilized IRT in this way in a trauma-

exposed population with SUDs or with STB measures designed for such a group.  

STB Correlates  

Variability in demographics and common psychopathology arising from substance use 

(i.e., SUD type) and trauma (i.e., posttraumatic stress disorder (PTSD) pathology) results in 

considerable heterogeneity in trauma-exposed people with SUDs, which may influence STB. 

However, few studies have examined which demographic or clinical characteristics are 

associated with STB in trauma-exposed people with SUDs. Such information is pertinent to 

identifying which individuals are likely to experience severe STB and intervene accordingly.  

Specific SUDs 

 A few studies have examined whether SUDs are linked to STB by focusing on one or 

only a few specific SUDs with variable findings. For example, studies suggest that American 

Indians and Alaska Natives with substance use problems who report regular opioid use 

(Rieckmann et al., 2012), and adolescents in residential SUD treatment who use 

methamphetamine (Dixson et al., 2018), are more likely than their counterparts who do not to 

have STB histories. Similarly, those with polysubstance use disorders are more likely to have a 



   
 

   
 

8 

history of suicide attempts and have more severe suicidal ideation than those with a single SUD 

(Martinotti et al., 2009). Although meaningful, these studies did not compare STB severity 

across multiple SUD types. As such, it is unclear if they specifically and uniquely associate with 

STB relative to other substances or SUD. In a different study among homeless young adults, 

individuals who misused prescription opioids were more likely than others to report suicidal 

thoughts, but individuals who misused prescription stimulants and sedatives were not (Barman-

Adhikari et al., 2019). Although these findings suggest that chronic opioid use specifically may 

be a correlate of STB, this study focused on nonmedical use of prescription drugs, rather than 

SUDs broadly. Thus, it remains unclear which specific SUDs are associated with STB.   

It is also unclear which SUDs are associated with STB in trauma-exposed samples. Many 

trauma survivors engage in substance use to self-medicate trauma-related symptoms (e.g., Leeies 

et al., 2010; Sheerin et al., 2016). However, distinct substances have variable associations with 

impulsivity, disinhibition, and mood, which also may be differentially related to STB.  

Accordingly, a study in military personnel (some of whom were trauma-exposed and had 

elevated PTSD symptoms) at suicide risk showed that higher levels of cannabis use, but not 

opioids or alcohol, were associated with a greater likelihood of suicidal ideation (Allan et al., 

2019). Further, greater cannabis use was linked to a higher likelihood of suicidal behavior for 

individuals with elevated PTSD symptoms. These authors concluded that the use of cannabis to 

cope with PTSD symptoms may increase suicide risk (Allan et al., 2019). Alternatively, as these 

relationships were non-causal in nature, people with higher STBs may use cannabis to cope with 

PTSD symptoms. Regardless of directionality, the sample in this study did not necessarily have a 

trauma history or SUD, and although substance use was examined as a STB correlate, specific 

SUDs were not. Another study involving 65 women with comorbid PTSD and SUD found that 
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opioid, alcohol, or polysubstance SUD diagnoses did not differentially associate with suicidal or 

self-injurious behavior (Harned et al., 2006). However, Harned and colleagues (2006) did not 

examine whether cannabis SUDs were associated with STB which, based on Allan and 

colleagues’ work (2019), may be particularly important in samples that have trauma exposure 

histories. Furthermore, Harned and colleagues’ (2006) focus on women with comorbid PTSD 

and SUD, rather than the broader category of trauma exposure and SUD, neglects variability in 

PTSD symptoms post-trauma (Atwoli et al., 2015).  

PTSD symptom clusters 

Although, research clearly indicates that higher general PTSD severity is linked to 

elevated STB in those with SUD (Bornovalova et al., 2011; Moylan et al., 2001; Neupane et al., 

2017), it remains unclear what specific clusters of PTSD symptoms escalate STB. There are 

three DSM-IV PTSD symptom clusters: re-experiencing, hyperarousal, and avoidance/numbing 

(APA, 2000). In DSM-5, avoidance/numbing was split into two clusters: avoidance and negative 

changes in mood/cognitions. Although DSM-5 allows for more nuance in differentiating 

avoidance/numbing symptoms, DSM-IV criteria can still reveal critical information about how 

PTSD clusters generally affect STB. Regardless of organization, PTSD symptom clusters are 

highly heterogeneous and individuals may experience elevations in some but not others, thereby 

appearing to have lower global PTSD severity while still experiencing significant PTSD 

symptoms that may inform STB (Galatzer-Levy & Bryant, 2013). Probing PTSD symptom 

clusters to understand which ones are associated with STB may provide a more precise 

understanding of who is likely to develop STB after trauma-exposure. Indeed, in trauma-exposed 

SUD samples, hyperarousal and re-experiencing PTSD symptom clusters are particularly 

associated with suicide attempts (Anestis et al., 2012), perhaps because they involve greater 
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distress-related arousal. However, whether these symptom clusters are associated with elevations 

in a STB latent estimate that accounts for differential item weights has not been investigated.  

In sum, the extant literature is limited by a lack of analytic procedures that accommodate 

potentially distinct weights in determining an estimate of STB for trauma-exposed people with 

SUDs. Further, it remains unclear which demographic and clinical variables (e.g., type of SUD, 

PTSD symptom clusters) are associated with STB in trauma-exposed individuals with SUD 

using such analytic procedures. This information is pertinent for identifying which individuals 

require targeted suicide intervention. Moreover, it is particularly important to examine how to 

measure, and what associates with, STB among women with histories of trauma and SUD for 

two reasons. First, compared to their male counterparts, women show an increased risk for 

trauma exposure and PTSD (Olff et al., 2007) and lower engagement in SUD treatment 

(Greenfield et al., 2007). Women with SUD also show more comorbid psychiatric disorders and 

poorer functioning than men with SUD, suggesting a more severe presentation overall, which 

may increase STB severity (McHugh et al., 2018; Nock et al., 2008). Second, although men 

show more completed suicide attempts than women, women with and without PTSD and SUD 

show an equal to greater amount of non-fatal STBs than men (Nock et al., 2008; Ronzitti et al., 

2019). Indeed, some research has found that being female and having multiple psychiatric 

comorbidities are risk factors for STB (Nock et al., 2008). These findings indicate that trauma-

exposed women with SUD may exhibit unique types of STBs compared to men. Therefore, 

studying STB measurement properties and identifying which specific variables are associated 

with them in this specific population is germane. The current study, therefore, aimed to address 

these issues by (a) utilizing IRT to develop an empirically-derived estimate of STB that 

accommodates varying item weights, and (b) identifying whether specific demographic 
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variables, SUDs, and PTSD symptom clusters are associated with heightened risk for STB in a 

trauma-exposed sample with SUDs and varying levels of PTSD symptoms. Given the sparse and 

mixed literature in this area, we consider the analysis on SUDs relating to elevated STB to be 

hypothesis-generating. However, based on Anestis et al (2012), we hypothesized that 

hyperarousal and re-experiencing clusters would be associated with elevated STB.  

Method 

Participants and Procedure   

This study is a secondary analysis of a subset of participants from a randomized 

controlled trial (see Hien et al., 2009) comparing the efficacy of Seeking Safety (Najavits, 2002) 

and an active control group, Women’s Health Education, for women with full or sub-threshold 

PTSD and substance dependence. Female participants were recruited across seven community-

based substance use treatment programs participating in the National Drug Abuse Treatment 

Clinical Trials Network (NIDA CTN). Sites were located in the West (n = 1), Midwest (n = 1), 

Northeast (n = 2), and Southeast (n = 3) of the United States. They were representative of a mix 

of urban (n = 5) and suburban (n = 2) community treatment facilities.  

Participants first completed a brief pre-screening via telephone with a research assistant, 

followed by a more comprehensive, in-person screening to determine eligibility for the parent 

study. Inclusion criteria for this stage included being aged 18 to 65; having used substances 

(including alcohol) in the past six months; and having experienced a traumatic event consistent 

with the DSM-IV definition of Criterion A (APA, 2000). Exclusion criteria included having an 

advanced medical disease; hospitalization in past two months due to psychosis or STB; active 

psychosis in the past two months; serious and specific suicide plan or attempt in the past six 

months (note that participants requiring further assessment in these domains were allowed to 
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continue onto the next screening appointment); or pending legal actions involving PTSD. In the 

parent study, participants were subsequently screened in greater depth for these and other 

inclusion and exclusion criteria (including elevated STBs using standardized suicide 

assessment). For the purposes of the present study of assessing how PTSD symptom clusters and 

type of SUD were associated with STB, we included participants who provided data at the in-

person screening stage during which they received a thorough standardized assessment of STB. 

This led to a total of N = 544 trauma-exposed women with substance dependence in this study. 

Full study procedures are reported elsewhere (Hien et al., 2009) and were approved by relevant 

Institutional Review Boards. All participants provided informed consent.  

Measures  

 Assessments were completed by research assistants and independent assessors.  

Demographics 

Age and race/ethnicity were collected at the in-person screening assessment, and 

education and marital status was assessed for participants who remained eligible following the 

screening eligibility assessment. Consequently, 32% of the sample was missing education level 

and marital status data (see data analytic section for more information).  

Suicidal Thoughts and Behaviors 

STB was assessed by the STB module in the Psychiatric Research Interview for 

Substance and Mental Disorders (PRISM; Hasin et al., 1996). The PRISM is a semi-structured, 

clinician-administered interview for individuals who use substances, with a focus on suicidality 

within the past 6 months. Four of the questions (i.e., thoughts of death, suicide ideation, suicide 

plan, and suicide gestures) have three categories for item rating options: absent (1), subthreshold 

(2), and present (3). The fifth item (i.e., previous suicide attempt) has two response options 
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(absent or present). While these questions were used as indicators of underlying latent STB, two 

of the items were also used to group participants who were excluded from the RCT based on 

suicidal intent: participants indicating either a plan or a suicide attempt in the past 6 months were 

coded ‘1’ while all others (i.e., RCT-eligible participants, participants excluded from the RCT 

for reasons other than suicidality) were coded ‘0’. 

PTSD symptoms 

The Clinician Administered PTSD Scale (CAPS; Blake et al., 1995) for DSM-IV was 

used to assess for exposure to lifetime Criterion A traumatic events and the frequency and 

severity of PTSD symptoms in the past 30 days. The CAPS is a structured clinical interview 

where symptoms fall into three clusters or subscales: Re-Experiencing, Avoidance/Numbing, and 

Hyperarousal. PTSD scale scores were derived using both (a) conventional subscale scores based 

on summing the frequency and intensity of symptoms, and (b) IRT-derived scale scores 

previously scored for this subsample in prior analyses (Morgan-López et al., 2020a, 2020b; 

Saavedra et al., 2021).  

Substance use disorders 

  The Composite International Diagnostic Interview (CIDI; Robins et al., 1988) for DSM-

IV was used to assess lifetime psychiatric and substance dependence diagnoses based on the 

presence or absence of substance dependence. The CIDI is a structured interview assessing 

alcohol, cannabis, cocaine, stimulants, opioids, sedatives, PCP, psychedelics, inhalants, and other 

substance dependence.  

Data Analysis  

Item Response Theory 
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SAS Proc IRT (SAS Institute, 2013) was used to fit a graded response IRT model under 

marginal maximum likelihood for the generation of expected a posteriori (EAP) IRT scores to 

capture latent severity in STB with the PRISM STB module. First, in order to test for 

unidimensionality of the five PRISM STB items, a 1-factor categorical confirmatory factor 

analysis model was estimated under robust weighted least squares (rWLS; Flora & Curran, 2004) 

to obtain a general sense of fit from conventional model fit metrics that are often unavailable in 

IRT software; assessment on unidimensionality would then be supplemented by assessment of 

the number of eigenvalues > 1 in SAS Proc IRT output.  

The final graded response IRT scoring model would then take into account differences in 

(a) conditional proportions in each category for each suicide-related item (i.e., item 

thresholds/difficulties) and (b) the strength of the relation between each symptom and all other 

symptoms (i.e., item slope/discrimination); these slope/discrimination parameters function as 

symptom “weights”, with those with larger slopes receiving greater weight on PRISM IRT 

scores (Andrich, 1978; Curran et al., 2008; Morgan-López et al., 2020a). Often, IRT scores are 

set to a z-score metric (i.e., to have mean = 0 and variance = 1), but this metric is arbitrary 

(Blanton & Jaccard, 2006) and, more importantly, unfamiliar. To place the IRT scores in a more 

familiar metric, as is often done in educational testing with t-scores (e.g., mean = 50, SD = 10), 

the mean and variance of the IRT scores was set to the sample mean and variance of the PRISM 

suicidality total scores; this maintains the scores in a metric familiar to clinicians while also 

retaining the proper weighting of each symptom in relation to underlying suicidal thoughts and 

behaviors. 

Local Reliability 
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Under classical test theory (CTT), the most common measure of reliability used in 

practice is Cronbach’s α. Under CTT, α presumes that the reliability of a score is constant 

throughout the range of the construct, which is often unrealistic in practice. In IRT, the concept 

of reliability is “local”, or specific to different levels of the construct (Embretson & Reise, 2000); 

for health outcomes research, a measure is ideally at its maximum reliability at the level of the 

construct at which a diagnostic decision is made (Chiesi et al., 2017; Morgan-López et al., 

2020b). In order to calculate and graph local reliability (LR) for our proposed PRISM IRT-

derived scale, test information function (TIF) values are output, where TIF values are the 

expected value of the inverse of the error variances for each estimated value of the latent 

construct score. Then, the TIF values are converted to LR values using 1 – (1/(TIF)) for each 

specific value of the latent construct score. 

Multilevel Regression 

After generation of PRISM scale scores under IRT, a multiple regression model with a 

random intercept structure (to accommodate site-level clustering) was performed with the IRT 

scores as outcomes and baseline substance dependence diagnoses as primary predictors (with 

CAPS PTSD subscale scores and demographics as covariates). Multiple imputation using SAS 

Proc MI was used for accommodating covariate missingness on education and marital status. 

Twenty imputed datasets were used in accordance with recommendations by Graham et al. 

(2007); inferences across all 20 datasets, taking into account within- and between-imputation 

variance, were combined using SAS Proc MIANALYZE. 

Multiple Imputation Diagnostics 

 The adequacy of the multiple imputation model that was used, where all variables listed 

in Table 1 were used in the estimation of missing observations under SAS Proc MI, was assessed 
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using multiple imputation diagnostics. The logic underlying multiple imputation diagnostic 

methodology is that the distribution of the observed values for a given variable should equal the 

distribution of the imputed values, after conditioning on the probability that the datum was 

imputed (Bondarenko & Ragunathan, 2016; Nguyen, Carlin & Lee, 2017); this is the exact 

articulation of the missing-at-random assumption (Schafer & Graham, 2002). Thus, a series of 

univariate propensity score models (within each imputed dataset) are fit in order to estimate the 

probabilities that a datapoint was imputed or observed, conditional on the variables that were a 

part of the imputation model; while general purpose software does not yet have this process 

automated (e.g., SAS, SPSS, Stata), the R package ‘mice’ has graphical evaluation of differences 

in the conditional distributions of the observed and imputed variables. For any given variable, the 

imputation model is deemed adequate if, after controlling for the propensity score, the 

differences between the imputed and observed distributions of the variable of interest are non-

significant in at least 60% of the MI datasets (Bondarenko & Ragunathan, 2016). 

Results 

IRT Model Fit and Item Parameters 

Demographics are in Table 1 while tetrachoric correlations between substance use 

disorder diagnoses are in Table 2. Rates of PRISM item endorsement are in Table 3. The initial 

unidimensional categorical CFA model was estimated under robust weighted least squares 

(rWLS; Flora & Curran, 2004) for a general sense of single-factor model fit. The initial model 

was judged as essentially unidimensional (Millsap, 2012) based on (a) the Comparative Fit Index 

(CFI) value from the categorical CFA model (CFI = .996) and (b) the second eigenvalue of the 

PRISM items being considerably less than 1 (.439).  
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The item parameters for the final STB scoring model are in Table 4. Of the four 

symptoms with absent, subthreshold, or present responses, suicide gestures indicate the greatest 

severity, requiring a latent risk score around .75 SDs above the mean before participants would 

endorse subthreshold suicide gestures. Suicide gestures also had the lowest endorsement rate, 

with 73.4% of the sample as ‘absent’. The two symptoms with the largest slopes/discrimination 

parameters, indicative of the symptoms that are most highly correlated with all other symptoms, 

and thus receiving greater ‘weight’ in estimation of the PRISM IRT score, were suicide ideation 

and suicide plan. The PRISM IRT STB severity score had a mean of 0 (SD = .88), prior to post-

processing transformation. To facilitate interpretation, IRT scores were transformed to have a 

mean of 7.89 (SD = 3.94) - the same mean and SD as the PRISM STB sum scores. 

Local Reliability 

Local reliability was assessed for the PRISM IRT STB severity scores based on 

conversion of the test information function values (Chiesi et al., 2017; Morgan-López et al., 

2020a). Figure 1 shows that the local reliability values remain above .85 throughout the practical 

range of the PRISM (between 0 SDs and +1.5 SDs), with the maximum reliability of .95 around 

+.75 SDs above the mean which, incidentally, approximates the estimated level of latent STB 

corresponding to a transition from subthreshold to present for all symptoms; +.75 SDs also 

translates to a total score equivalent value of 10.84, very close to the empirical cutscore value 

(10.70) distinguishing the severe STB group from the rest of the sample. The PRISM STB IRT 

scores are thus maximally reliable at the point of greatest clinical concern: the transition from 

‘subthreshold’ to ‘present’.  

Multilevel Receiver Operating Characteristic Curve (mROC) 
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 To assess the extent to which using the IRT score maximally distinguishes severe STB, 

an ROC analysis was conducted. First, an empirical cutpoint was established on the rescaled 

PRISM STB IRT scores that distinguished participants that were originally excluded from the 

RCT due to severe STB (n = 31) and all other participants using the general formula for the 

weighted mean of two distributions (see Jacobson & Truax, 1991, p.13) as adapted for use under 

IRT (Morgan-López et al., 2020b; Saavedra et al., 2021):  

(1) 
(𝜎𝑆𝑒𝑣𝑒𝑟𝑒𝑥 𝑀𝑒𝑎𝑛𝑁𝑜𝑛−𝑆𝑒𝑣𝑒𝑟𝑒)+ (𝜎𝑁𝑜𝑛−𝑆𝑒𝑣𝑒𝑟𝑒𝑥 𝑀𝑒𝑎𝑛𝑆𝑒𝑣𝑒𝑟𝑒)

(𝜎𝑆𝑒𝑣𝑒𝑟𝑒+ 𝜎𝑁𝑜𝑛−𝑆𝑒𝑣𝑒𝑟𝑒)
 

Given the mean and SD for the severe STB group (mean = 13.41, SD = 1.35) and all other 

participants (mean = 7.59, SD = 3.26), the weighted midpoint/cutpoint between these 

distributions was 11.70.  

Next, a random intercept logistic regression model was fit under SAS Proc GLIMMIX, 

where the severe STB group status was the dependent variable and whether each person was 

above or below the empirical cutpoint was the predictor; this was for the purpose of extracting 

predicted probabilities of severe STB that were adjusted for site-level clustering, and then using 

those predicted probabilities to estimate ROC curves and area under the curve (AUC) values in 

SAS Proc Logistic (Kiernan, 2018). Both the AUC values for models with the PRISM IRT scale 

score (AUC = .954 [CI: .935, .974]) and a grouping based on the empirical cutscore (AUC = 

.941 [CI: .916, .965]) suggest high “diagnostic” accuracy with predicting severe STB, even in 

cases where neither a plan nor a previous attempt in the past 6 months was evident. The AUC 

values are largely consistent with the proportions of participants who would have been 

misclassified as a) not having severe STB using the sum score cutoff but were classified as 

severe using the IRT cutoff and b) vice-versa; 5.5% of participants would have been 

misclassified. This may reflect a smaller proportion of participants than would typically 
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constitute significant “practical misclassification” under IRT (Morgan-López et al., 2020b; 

Saavedra et al., 2021; Sinharay & Haberman, 2014) but for outcomes as serious as STB, 

precision is even more paramount with regard to reducing the proportion of patients who “fall 

through the cracks” (Gibbons et al., 2017). 

Multilevel Regression 

Table 5 shows the full set of results for the multiple predictor multilevel regression model 

in addition to the p-values for each predictor examined separately prior to inclusion in multiple 

predictor model. Within separate, single predictor models, variables that were related to higher 

STB severity included being of Asian descent (p = .04), younger age (<.001), alcohol 

dependence (p = .01), cannabis dependence (p = .001), opioid dependence (p = .01), and all three 

sub-dimensions of PTSD (ps = .018 or less); being of African American descent was related to a 

lower STB severity in a single predictor model (p = .005). Of these effects, among substance 

dependence indicators, only opioid dependence remained significant in the multiple predictor 

model (b = .697 (.329), t = 2.12, p = .03, Cohen’s d = .19) even after controlling for other 

substance dependence diagnoses and demographics. Across key covariates, increased STB were 

observed among younger women (b = -.037 (.017), t = -2.14, p = .03, Cohen’s d = .19), and 

women high in reexperiencing PTSD symptoms (b = .082 (.025), t = 3.17, p = .002, Cohen’s d = 

.27).  

Multiple Imputation Diagnostics 

 While most of the variables in the model had no missingness, MI diagnostics were 

assessed on education and marital status (which had 33.3% missingness) and the PTSD criterion 

scores (which each had 16% missingness). We assessed the proportion of datasets where a) the 

observed and imputed values for that variable remained significant after controlling for the 
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probability that the datapoint was observed or generated under MI (i.e., observed versus imputed 

main effects) and b) whether the observed/imputed difference depended on whether the 

probability of the datum being an imputed value was higher or lower (i.e., observed/imputed x 

propensity score interactions). In no greater than 5% of datasets were observed/imputed 

differences significant and in no greater than 20% of the datasets were there observed/imputed 

differences that depended on the level of the missingness propensity score (with the threshold of 

significant differences in 40% or greater of the datasets indicating an inadequate multiple 

imputation model; Bondarenko & Ragunathan, 2016; Nguyen et al., 2017). 

Discussion 

Although suicidal thoughts and behaviors (STBs) and suicide risk are distinct–the latter 

reflecting a more comprehensive construct that weighs STB severity against several other 

demographic, clinical, and situational factors– STBs are nonetheless critically important to 

assess and target among individuals with substance dependence and/or trauma exposure. 

Unfortunately, systematic exclusion of patients with STBs in research thwarts understanding of 

how to best identify and treat these individuals. Overreliance on dichotomous or 

averaged/summed scale scores in STB measurement further compounds this issue. The current 

study is innovative in its use of statistical analyses that mirror how clinicians may weight, rather 

than add, STB variables during suicide risk assessment. Such an approach offers a more precise 

method of estimating STB severity using a common STB assessment tool to guide clinical 

practice and STB research.  

Consistent with clinical practice guidelines suggesting that clinicians consider suicide 

risk to be elevated in the presence of suicidal ideation and plans (e.g., Perlman et al., 2011), the 

current study found that suicide ideation and plans had the highest weight in determining the 
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overall STB severity. It is notable that the PRISM measures current suicidal thoughts, and thus 

current endorsement of suicidal ideation and plans may be the key determinant of severity of 

current STBs. Although a past suicide attempt is a clear risk factor for future attempts (e.g., 

Asarnow et al., 2017), its historical focus may not reflect the severity of present-moment STB to 

the same extent as current suicidal ideation and plans. The current study found that suicidal 

ideation was weighted higher in the overall measure compared to thoughts of death, suggesting 

that actively contemplating suicide (e.g., “I would like to kill myself”) does indicate greater STB 

severity than contemplating death (e.g., “I wish I weren’t here”).  Notably, the present study 

examined how these factors contribute to overall STB severity, not suicide risk (i.e., prediction 

of a future attempt), per se. A key future directive of this research is to examine the IRT-derived 

scale in predicting the occurrence, timing, and lethality of future suicidal behavior.  

Correlates of STB  

Using the IRT-derived measure, the present work also aimed to identify the demographic, 

substance dependence type, and PTSD symptom cluster characteristics that are associated with 

elevated STB. Younger age was associated with higher severity of STB. This finding is 

consistent with research showing that the rank of suicide as a cause of death decreases in women 

as their ages increase (Heron, 2015).  

Specific substance dependence diagnoses 

Individuals with alcohol, cannabis, and opioid dependence exhibited higher levels of STB 

in single predictor models. However, in multiple predictor models, only opioid dependence was 

associated with higher STB after controlling for the presence of other substance dependence 

diagnoses and demographics. The link between STB and cannabis dependence in the single 

predictor models is consistent with Allan and colleagues (2019) who found increased cannabis 
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use was associated with higher rates of suicidal ideation, and interacted with PTSD symptoms to 

predict suicidal behavior, while other substances did not. However, that this predictor became 

non-significant when other variables (including other substance dependence diagnoses) were 

included in the model suggests that general comorbidity of substance dependence diagnoses may 

be particularly predictive of STB, rather than cannabis or alcohol dependence per se. On the 

contrary, opioid dependence remained a robust correlate of STB even after accounting for such 

comorbidity. The finding that opioid dependence was associated with greater STB is consistent 

with previous findings suggesting that, among people who misuse substances, opioid use is 

specifically associated with more severe STB (Barman-Adhikari et al., 2019; Rieckmann et al., 

2012). Although our study assessed opioid dependence rather than use, individuals with this 

disorder may be using heavily in a way that increases STB. Indeed, this substance may be 

associated with psychopathologies such as depression or psychosocial stressors that may also 

increase STB over time. Unlike stimulants and alcohol, which may be frequently used in social 

settings, individuals may be more likely to use opioids by themselves. Opioid dependence may 

therefore increase social isolation– a known predictor of STB (Calati et al., 2019). However, it is 

important to note that our findings do not illuminate causal relationships. Indeed, it is also 

possible that, given its sedating qualities, opioids may be frequently used to cope with trauma-

related distress or STB. Moreover, given that suicidal behavior is also conceptualized as a 

maladaptive coping strategy (e.g., Linehan, 1993), a general tendency to escape aversive inner 

experiences may increase proclivity towards opioid dependence and STB. As well, opioids are 

used to self-medicate chronic pain (Vowles et al., 2015), a phenomenon that is associated with 

STB (Tang & Crane, 2006). Chronic pain may be a common underlying variable that accounts 

for linkages between these opioid dependences and STB.   
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PTSD symptoms 

STB were most associated with PTSD re-experiencing symptoms. A national 

epidemiologic study showed that the PTSD symptom clusters of re-experiencing and avoidance 

are significantly associated with suicide attempts (OR 1.34 and 1.27, p <.01, respectively). 

Specifically, individuals endorsing physiologic reactions when reminded of trauma had a 2.53 

increased likelihood of a suicide attempt post-PTSD diagnosis. The authors suggested that the 

combination of autonomic limbic arousal and perception of defeat from ongoing threat may 

enhance catastrophic cognitions which could lead to STB (Selaman et al., 2014). Indeed, if 

individuals experience a rise in STBs to escape distress, this may be particularly the case in 

response to re-experiencing symptoms that remind them of their distressing traumas.  

Clinical Implications 

The findings of this study have several important clinical implications as they indicate 

who may be in need of additional suicide risk assessments and interventions and ways to 

increase the accuracy of inclusion and exclusion criteria for clinical trials. First, best practice 

guidelines recommend that clinicians use brief suicide screeners to guide decisions regarding 

whether further suicide risk assessment is necessary (e.g., Bryan et al., 2009; The Assessment 

and Management of Suicide Risk Work Group, 2019). Several screening tools rely on scale 

averages or summed scores (e.g., the Suicidal Behavior Questionnaire-Revised; Osman, 2001), 

which clinicians and researchers may then utilize to determine who is at “high” or “low” suicide 

risk (e.g., Farabaugh et al., 2015). Summed/averaged STB scale scores are also frequently 

utilized as an outcome measure in both PTSD (e.g., Resick et al., 2017) and SUD (e.g., Morley et 

al., 2014) clinical trials to monitor changes in STB severity. However, the current findings 

suggest that, at least for some STB measures, not all items are created equal and that re-
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weighting scale scores to emphasize suicidal ideation and plans may yield a more accurate 

estimate of STB severity. Second, there is valid concern regarding whether “active” (i.e., suicidal 

ideation, e.g., “I am thinking about killing myself”) and “passive” (i.e., thoughts of death, e.g., 

“Sometimes I wish I weren’t here”) forms of suicidal thinking actually reflect differential STB 

severities or reflect an arbitrary distinction (e.g., Baca-Garcia et al., 2011; May et al., 2015). Our 

findings suggest that, although all STB components (e.g., thoughts of death, past attempts), 

should be considered when determining an individual’s STB severity, suicidal ideation 

(compared to thoughts of death) and the presence of plans may be particularly indicative of the 

severity of STB. 

Further, the current findings have implications for clinical trial exclusion criteria. 

Excluding participants from clinical trials on the basis of singular STB items (e.g., a recent past 

suicide attempt) may result in the exclusion of some individuals whose actual underlying 

severity of STB is comparable to those who are not excluded. These results therefore 

demonstrate that assessing STB for the purposes of study inclusion would be more appropriate if 

multiple STB components with different weights that are determined by IRT analyses were 

considered. With regard to specific types of SUD and PTSD symptoms, the current findings 

indicate that individuals with opioid dependence and high re-experiencing symptoms may 

warrant additional suicide risk assessment and management procedures. Moreover, identifying 

and targeting potentially common functions of opioid use and STB may prove useful in 

decreasing both substance use and STB. Importantly, the study highlights that targeting re-

experiencing symptoms may be critical to reducing STB in trauma-exposed individuals with 

substance dependence. Research suggests that trauma-focused treatments such as Prolonged 

Exposure therapy may be particularly efficacious in reducing re-experiencing symptoms of 
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intrusive memories (Schnurr & Lunney, 2019). However, if, akin to research studies in PTSD 

and SUD populations, such individuals are excluded from participation until their suicidal risk 

decreases (alternately referred for suicide safety treatment), their re-experiencing symptoms may 

not have the opportunity to diminish through clinical treatment targeting PTSD symptoms. 

Future research is needed to elucidate the extent to which reducing re-experiencing symptoms 

reduces STB and whether additional intervention directly targeting STB may be needed. 

Limitations and Future Directions  

The present study has several limitations. Most notably, the data examined are cross 

sectional in nature, and we were therefore unable to elucidate causal relationships. Future studies 

that examine these relationships overtime may be more useful in establishing temporal 

precedence. In addition, the sample consisted of treatment-seeking women and the findings may 

not generalize to men or non-treatment seeking trauma-exposed samples with SUD. 

Furthermore, although we analyzed data from the point of study participation that occurred prior 

to possible exclusion for potentially severe STBs, some participants with particularly severe and 

imminent suicide plans or a recent suicide attempt may have been excluded at a pre-screen prior 

to the stage at which they were assessed in the present study. Thus, the present findings may not 

generalize to participants with particularly apparent and severe STBs, although participants who 

required further assessment in STB domains were allowed to continue to the point at which they 

provided the information used in the present study. Also, the version of the CIDI and CAPS used 

to determine diagnostic criteria was based on DSM-IV and not DSM-5. Consequently, both SUD 

and PTSD diagnoses were based on DSM-IV. Despite similarity between re-experiencing 

symptom clusters in DSM-IV (APA, 2000) and DSM-5 (APA, 2013), the findings regarding 

which symptom clusters are associated with STB may not be fully generalizable to those with 
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PTSD per DSM-5 (APA, 2013). However, the fact that the re-experiencing cluster was 

associated with STB is likely relevant for those with DSM-5 PTSD since this symptom cluster 

remained consistent across the two versions, as did the hyperarousal cluster. Furthermore, given 

that the diagnoses in the present study reflected substance dependence as defined by the DSM-

IV, rather than SUD as defined by DSM-5, study relationships may only generalize to those who 

exhibit “higher severity” indicators of DSM-5 SUD diagnoses. Finally, it remains unclear which 

aspects of opioid dependence (e.g., regular use of the substances, impacts of these substances, 

specific withdrawal syndromes, or other elements of the pathology,) are associated with STB, 

and future researchers are advised to disentangle this.  

Conclusions 

Despite the critical importance of understanding, assessing, and identifying STB in 

trauma-exposed populations with SUDs, research methodologies that measure these variables are 

limited. The present study utilized an innovative statistical analytic methodology to examine 

STB in a way that mirrors the weighting of various factors in suicide risk assessment. The 

findings highlight that trauma-exposed women with substance dependence who are younger, 

have opioid dependence, and/or have higher re-experiencing symptoms may warrant focused 

suicide risk assessment and management strategies. Future work to elucidate the mechanisms 

through which these relationships operate would be beneficial.   



   
 

   
 

27 

References 

Afzali, M.H., Sunderland, M., Batterham, P.J., Carragher, N., Slade, T., 2017. Trauma 

characteristics, post-traumatic symptoms, psychiatric disorders and suicidal behaviours: 

results from the 2007 Australian National Survey of Mental Health and Wellbeing. Aust 

N Z J Psychiatry. 51, 1142-1151.  

Allan, N.P., Ashrafioun, L., Kolnogorova, K., Raines, A.M., Hoge, C.W., Stecker, T., 2019. 

Interactive effects of PTSD and substance use on suicidal ideation and behavior in 

military personnel: increased risk from marijuana use. Depress Anxiety. 36, 1072-1079.  

American Psychiatric Association, 2000. Diagnostic and Statistical Manual of Mental Disorders, 

fourth ed. Washington, DC.  

American Psychiatric Association, 2013. Diagnostic and Statistical Manual of Mental Disorders, 

fifth ed. Washington, DC.  

American Psychiatric Association, 2016. The American Psychiatric Association Practice 

Guidelines for the Psychiatric Evaluation of Adults, third ed. Washington, DC.  

Andrich, D., 1978. A rating formulation for ordered response categories. Psycometrika. 561-573.  

Anestis, M.D., Tull, M.T., Bagge, C.L., Gratz, K.L., 2012. The moderating role of distress 

tolerance in the relationship between posttraumatic stress disorder symptom clusters and 

suicidal behavior among trauma-exposed substance users in residential treatment. Arch 

Suicide Res. 16, 198-211.  

Arata, C. M., Langhinrichsen-Rohling, J., Bowers, D., O’Brien, N., 2003. Differential correlates 

of multi-type maltreatment among urban youth. Child Abuse Negl. 31, 393-415.  



   
 

   
 

28 

Asarnow, J.R., Berk, M., Zhang, L., Wang, P., Tang, L. 2017. Emergency department youth 

patients with suicidal ideation or attempts: Predicting suicide attempts through 18  

months of follow-up. Suicide Life Threat Behav. 47, 551-566.  

Ashrafioun, L., Bishop, T.M., Conner, K.R., Pigeon, W.R., 2017. Frequency of prescription 

opioid misuse and suicidal ideation, planning, and attempts. J Psychiatr Res. 92, 1-7.  

Atwoli, L., Stein, D.J., Koenen, K.C., McLaughlin, K.A., 2015. Epidemiology of posttraumatic 

stress disorder: prevalence, correlates and consequences. Curr Opin Psychiatry. 28, 307-

311. 

Baca-Garcia, E., Perez-Rodriguez, M., Oquendo, M. A., Keyes, K. M., Hasin, D. S., Grant, B. F., 

& Blanco, C. (2011). Estimating risk for suicide attempt: Are we asking the right 

questions?: Passive suicidal ideation as a marker for suicidal behavior. Journal of 

Affective Disorders, 134, 327-332.  

Barman-Adhikari, A., Hsu, H., Daphne, B., Petering, R., Maria, D.S., Narendorf, S., Shelton, J., 

Bender, K., Ferguson, K., 2019. Prevalence and correlates of nonmedical use of 

prescription drugs (NMUPD) among young adults experiencing homelessness in seven 

cities across the United States. Drug Alcohol Depend. 200, 153-160.  

Barr, N., Fulginiti, A., Rhoades, H., Rice, E., 2017. Can better emotion regulation protect against 

suicidality in traumatized homeless youth? Arch Suicide Res. 21, 490-501.  

Bevans, K., Diamond, G., Levy, S., 2012. Screening for adolescents’ internalizing symptoms in 

primary care: item response theory analysis of the behavior health screen depression, 

anxiety, and suicidal risk scales. J Dev Behav Pediatr. 33, 283-290.  



   
 

   
 

29 

Blake, D.D., Weathers, F.W., Nagy, L.M., Kaloupek, D.G., Gusman, F.D., Charney, D.S., & 

Keane, T.M., 1995. The development of a clinician-administered PTSD scale. J Trauma 

Stress. 8, 75-90.  

Blanton, H., & Jaccard, J., 2006. Arbitrary metrics in psychology. Am. Psychol. 61, 27. 

Bondarenko, I., & Raghunathan, T. (2016). Graphical and numerical diagnostic tools to assess 

suitability of multiple imputations and imputation models. Statistics in Medicine, 35, 

3007-3020. 

Borges, G., Bagge, C.L., & Orozco, R., 2016. A literature review and meta-analyses of cannabis 

use and suicidality. J Affect Disord. 195, 63-74.  

Borges, G., Walters. E.E., Kessler, R.C., 2000. Associations of substance use, abuse, and 

dependence with subsequent suicidal behavior. Am J Epidemiol. 151, 781-789.  

Bornovalova, M.A., Tull, M.T., Kim, L., Gratz, R.L., Lejuez, C.W., 2011. Extending models of 

deliberate self-harm and suicide attempts to substance users: exploring the roles of 

childhood abuse, posttraumatic stress, and difficulties controlling impulsive behavior 

when distressed. Psychol Trauma. 3, 349-359.  

Brady, K.T., Dansky, B. S., Back, S.E., Foa, E.B., Carroll, K.M., 2001. Exposure therapy in the 

treatment of PTSD among cocaine-dependent individuals: preliminary findings. J Subst 

Abuse Treat. 21, 47-54. 

Brown, G. K. 2001. A review of suicide assessment measures for intervention research with 

adults and older adults. Suicide prevention resource center. 

https://www.sprc.org/resources-programs/review-suicide-assessment-measures-

intervention-research-adults-older-adults  



   
 

   
 

30 

Bryan, C. J., Corso, K. A., Neal-Walden, T., & Rudd, M. D. (2009). Managing suicide risk in 

primary care: Practice recommendations for behavioral health consultants. Professional 

Psychology: Research and Practice, 40, 148-155.  

Calati, R., Ferrari, C., Brittner, M., Osai, O., Olié, E., Carbalho, A.F., Courtet, P., 2019. Suicidal 

thoughts and behaviors and social isolation: a narrative review of the literature. J Affect 

Disord. 245, 653-667.  

Chapman, J.F., Ford, J.D., 2008. Relationships between suicide risk, traumatic experiences, and 

substance use among juvenile detainees. Arch Suicide Res. 12, 50-61.  

Chiesi, F., Bonacchi, A., Primi, C., Miccinesi, G., 2017. Assessing unmet needs in patients with 

cancer: an investigation of differential item functioning of the Needs Evaluation 

Questionnaire across gender, age and phase of the disease. PLoS One. 12, e0179765.  

Clark, H.W., Masson, C.L., Delucchi, K.L., Hall, S.M., Sees, K.L., 2001. Violent traumatic 

events and drug abuse severity. J Subst Abuse Treat. 20, 121-127.  

Clements-Nolle, K., Wolden, M., Bargmann-Losche, J., 2009. Childhood trauma and risk for 

past and future suicide attempts among women in prison. Women’s Health Issues. 19, 

185-192.  

Cuomo, C., Sarchiapone, M., Di Giannantonia, M., Mancini, M., Roy, A., 2008. Aggression, 

impulsivity, personality traits, and childhood trauma of prisoners with substance abuse 

and addiction. The American Journal of Drug and Alcohol Abuse. 34, 339-345.  

Curran, P.J., Hussong, A.M., Cai, L., Huang, W., Chassin, L., Sher, K.J., Zucker, R.A., 2008. 

Pooling data from multiple longitudinal studies: the role of item response theory in 

integrative data analysis. Dev Psychol. 44, 365-370.  



   
 

   
 

31 

The Assessment and Management of Suicide Risk Work Group (2019). VA/DoD clinical 

practice guideline for the assessment and management of patients at risk of suicide. 

Department of Veterans Affairs, Department of Defense. 

https://www.healthquality.va.gov/guidelines/MH/srb/VADoDSuicideRiskFullCPGFinal5

088212019.pdf 

 Dixson, G., Woolfenden, S., Jayasinha, R., Rawstorne, P., Palmer, K., Nathan, S., 2018. 

Characteristics of Australian adolescent females in residential treatment who report using 

methamphetamines. Drug Alcohol Rev. 37, S384-S393.  

Embretson, S.E., Reise, S.P., 2000. Item Response Theory for Psychologists. Mahwah, New 

Jersey. An empirical evaluation of alternative methods of estimation for confirmatory 

factor analysis with ordinal data. Pyschol Methods. 9, 466-491.  

Farabaugh, A., Nyer, M., Holt, D., Baer, L., Petrie, S., DiPierro, M., . . . Mischoulon, D. (2015). 

Screening for suicide risk in the college population. Journal of Rational-Emotive & 

Cognitive-Behavior Therapy, 33, 78-94. 

Flora, D.B., Curran, P.J., 2004. An empirical evaluation of alternative methods of estimation for 

confirmatory factor analysis with ordinal data. Psychol Methods. 9, 466-491. 

Galatzer-Levy, I.R., Bryant, R.A., 2013. 636,120 ways to have posttraumatic stress disorder. 

Perspect Psychol Sci. 8, 651-662.  

Gibbons, R.D., Kupfer, D., Frank, E., Moore, T., Beiser, D.G., Boudreaux, E.D., 2017. 

Development of a computerized adaptive test suicide scale—the CAT-SS. J Clin Psyc. 

78, 1376-1382. 

Graham, J.W., Olchowski, A.E., Gilreath, T.D., 2007. How many imputations are really needed? 

Some practical clarifications of multiple imputation theory. Prev Sci. 8, 206-213.  

https://www.healthquality.va.gov/guidelines/MH/srb/VADoDSuicideRiskFullCPGFinal5088212019.pdf
https://www.healthquality.va.gov/guidelines/MH/srb/VADoDSuicideRiskFullCPGFinal5088212019.pdf


   
 

   
 

32 

Harned, M.S., Najavits, L.M., Weiss, R.D., 2006. Self-harm and suicidal behavior in women 

with comorbid PTSD and substance dependence. Am J Addict. 15, 392-395.  

Harris, K.M., Syu, J., Lello, O.D., Chew, Y.L.E., Willcox, C.H., Ho, R.H.M., 2015. The ABC’s 

of suicide risk assessment: Applying a tripartite approach to individual evaluations. PLoS 

One. 10, e0127442.  

Hasin, D.S., Trautman, K.D., Miele, G.M., Samet, S., Smith, M., Endicott, J., 1996. Psychiatrist 

research interview for substance and mental disorders (PRISM): reliability for substance 

abusers. Am J Psychiatry. 153, 1195-1201.  

Heron, M., 2015. Deaths: leading causes for 2012. Natl Health Stat Report. 64, 1-93.  

Hien, D.A., Wells, E.A., Jiang, H., Suarez-Morales, L., Campbell, A., Cohen, L., Miele, G., 

Killeen, T., Brighman, G., Zhang, Y., Hansen, C., Hodgkins, C., Hatch-Maillette, M., 

Brown, C., Kulaga, A., Kristman-Valente, A., Chu, M., Sage, R., Robinson, J., Liu, D., 

Nunes, E.V., 2009. Multi-site randomized trials of behavioral interventions for women 

with co-occurring PTSD and substance use disorders. J Consult Clin Psycho. 77, 607-

619.  

Kiernan, K. (2018). Insights into using the GLIMMIX procedure to model categorical outcomes 

with random effects. SAS Users Group International (SUGI) Paper, 2179, 8-11. 

Leeies, M., Pagura, J., Sareen, J., Bolton, J.M., 2010. The use of alcohol and drugs to self-

medicate symptoms of posttraumatic stress disorder. Depress Anxiety. 27, 731-736.  

Linehan, M.M., 1993. Cognitive-behavioral treatment of borderline personality disorder. New 

York, NY: Guilford Press. 

Martinotti, G., Carli, V., Tedeschi, D., Di Giannantonio, M., Roy, A., Janiri, L., Sarchiapone, M., 

2009. Mono- and polysubstance dependent subjects differ on social factors, childhood 



   
 

   
 

33 

trauma, personality, suicidal behaviour, and comorbid Axis I diagnoses. Addictive 

Behaviors. 34, 790-793.  

May, C. N., Overholser, J. C., Ridley, J., & Raymond, D. (2015). Passive suicidal ideation: A 

clinically relevant risk factor for suicide in treatment-seeking veterans. Illness, Crisis, & 

Loss, 23, 261-277.  

McHugh, R. K., Votaw, V. R., Sugarman, D. E., Greenfield, S. F. (2018). Sex and gender 

differences in substance use disorders. Clinical Psychology Review, 66, 12-23. 

Mills, K.L., Teesson, M., Back, S.E., Brady, K.T., Baker, A.L., Hopwood, S., Sannibale, C., 

Barrett, E.L., Merz, S., Rosenfeld, J., Ewer, P.L., 2012. Integrated exposure-based 

therapy for co-occurring posttraumatic stress disorder and substance dependence: a 

randomized controlled trial. JAMA. 308, 690-699.  

Millsap, R.E., 2012. Statistical Approaches to Measurement Invariance. New York, New York.  

Morgan-López, A. A., Killeen, T. K., Saavedra, L. M., Hien, D. A., Fitzpatrick, S., Ruglass, L. 

M., & Back, S. E. (2020). Crossover between diagnostic and empirical categorizations of 

full and subthreshold PTSD. Journal of Affective Disorders, 274, 832-840. 

Morgan-López., A.A., Saavedra, L.M., Hien, D.A., Killeen, T.K., Back, S.E., Ruglass, L.M., 

Fitzpatrick, S., López-Castro, T., Patock-Peckham, J.A., 2020. Estimation of equable 

scale scores and treatment outcomes from patient- and clinician-reported PTSD measures 

using item response theory calibration. Psychol Assess. 32, 321-335.   

Morley, K. C., Sitharthan, G., Haber, P. S., Tucker, P., & Sitharthan, T. (2014). The efficacy of 

an opportunistic cognitive behavioral intervention package (OCB) on substance use and 

comorbid suicide risk: A multisite randomized controlled trial. Journal of Consulting and 

Clinical Psychology, 82, 130-140.  



   
 

   
 

34 

Moylan, P.L., Jones, H.E., Haug, N.A., Kissin, W.B., Svikis, D.S., 2001. Clinical and 

psychosocial characteristics of substance-dependent pregnant women with and without 

PTSD. Addictive Behaviors, 26, 469-474.  

Najavits, L.M., 2002.  Seeking safety: a treatment manual for PTSD and substance abuse. New 

York, New York.  

Neupane, S.P., Bramness, J.G., Lien, L., 2017. Comorbid post-traumatic stress disorder in 

alcohol use disorder: relationships to demography, drinking and neuroimmune profile. 

BMC Psychiatry. 17, 1-10.  

Nguyen, C.D., Carlin, J.B., & Lee, K.J., 2017. Model checking in multiple imputation: an 

overview and case study. Emerg Themes Epidemiol, 14, 1-12. 

Nock, M. K., Borges, G., Bromet, E. J., Cha, C. B., Kessler, R. C., Lee, S. (2008). Suicide and 

suicidal behavior. Epidemiology Review, 30, 133-54.  

O’Neill, S., Ferry, F., Murphy, S., Corry, C., Bolton, D., Devine, B., Ennis, E., Bunting, B., 

2014. Patterns of suicidal ideation and behavior in Northern Ireland and associations with 

conflict related trauma. PLoS One. 9, e91532.  

Olff, M., Langeland, W., Draijer, N., & Gersons, B. P. R. (2007). Gender differences in 

posttraumatic stress disorder. Psychological Bulletin, 133, 183–204. h 

Park, J.Y., Wu, L.T., 2017. Prevalence, reasons, perceived effects, and correlates of medical 

marijuana use: a review. Drug Alcohol Depend. 177, 1-13.  

Perlman, C.M., Neufeld, E., Martin, L., Goy, M., & Hirdes, J.P. (2011). Suicide Risk 

Assessment Inventory: A Resource Guide for Canadian Health care Organizations. 

Toronto, ON: Ontario Hospital Association and Canadian Patient Safety Institute. 



   
 

   
 

35 

Range, L.M., Knott, E.C., 1997. Twenty suicide assessment instruments: evaluation and 

recommendations. Death Stud. 21, 25-58.  

Resick, P. A., Wachen, J. S., Dondanville, K. A., Pruiksma, K. E., Yarvis, J. S., Peterson, A. L., 

& Mintz, J. (2017). Effect of group vs individual cognitive processing therapy in active-

duty military seeking treatment for posttraumatic stress disorder: A randomized clinical 

trial. JAMA Psychiatry, 74, 28-36.  

Rieckmann, T., McCarty, D., Kovas, A., Spicer, P., Bray, J., Gilbert, S., Mercer, J., 2012. 

American Indians with substance use disorders: treatment needs and comorbid 

conditions. The American Journal of Drug and Alcohol Abuse. 38, 498-504.  

Robins, L.N., Wing, J., Wittchen, H.U., Helzer, J.E., Babor, T.F., Burke, J., Farmer, A., 

Jablenski, A., Pickens, R., Regier, D.A., Sartorius, N., Leland, H Towle, M.S., 1988. The 

composite international diagnostic interview. An epidemiologic instrument suitable for 

use in conjunction with different diagnostic systems and in different cultures. Arch Gen 

Psychiatry. 45, 1069-1077.  

Ronzitti, S., Loree, A. M., Potenza, M. N., Decker, S. E., Wilson, S. M., Abel, E. A., Haskell, S. 

G., Brandt, C. A., Goulet, J. L. (2019). Gender differences in suicide and self-directed 

violence risk among veterans with post-traumatic stress and substance use disorders. 

Womens Health Issues, 29 Suppl 1, S94-S102.  

Saavedra, L.M., Morgan-López, A.A., Hien, D.A., Killeen, T.K., Back, S.E., Ruglass, L.M., 

Fitzpatrick, S., Lopez-Castro, T. (2021). Putting the patient back in clinical significance: 

Using item response theory to estimate clinically significant change in treatment for 

PTSD and substance use disorders. Journal of Traumatic Stress. 

https://onlinelibrary.wiley.com/doi/abs/10.1002/jts.22624  

https://onlinelibrary.wiley.com/doi/abs/10.1002/jts.22624


   
 

   
 

36 

Schafer, J.L., Graham, J.W., 2002. Missing data: our view of the state of the art. Psychol 

Methods, 7, 147. 

Schnurr, P.P., Lunney, C.A., 2019. Residual symptoms following prolonged exposure and 

present-centered therapy for PTSD in female veterans and soldiers. Depress Anxiety. 36, 

162-169.  

Selaman, Z.M.H., Chartrand, H.L., Bolton, J.M., Sareen, J., 2014. Which symptoms of post-

traumatic stress disorder are associated with suicide attempts? J Anxiety Disord. 28, 246-

251.  

Sheerin, C., Berenz, E.C., Knudsen, G.P., Reichborn-Kjennerud, T., Kendler, K.S., Aggen, S.H., 

Armstadter. A.B., 2016. A population based study of help-seeking and self-medication 

among trauma exposed individuals. Psychol Addict Behav. 30, 771-777.  

Tang, N.K., Crane, C., 2006. Suicidality in chronic pain: a review of the prevalence, risk factors 

and psychological links. Psychol Med. 36, 575-586.  

 Vowles, K.E., McEntee, M.L., Julnes, P.S., Frohe, T., Ney, J.P., Van Der Goes, D.N., 2015. 

Rates of opioid misuse, abuse, and addiction in chronic pain: a systematic review and 

data synthesis. Pain. 156, 569-576.  

Weber, A.N., Michail, M., Thompson, A., Fiedorowicz, J.G., 2017. Psychiatric emergencies: 

Assessing and managing suicidal ideation. Med Clin North Am. 101, 553-571. 

Zalsman, G., Hawton, K., Wasserman, D., van Heeringen, K., Arensman, E., Sarchiapone, M., 

Carli, V., Höschl, C., Barzilay, B., Balazs, J., Purebl, G., Sáiz, P.A., Lipisicas, C.B., 

Bobes, J., Cozman, D., Hegerl, U., Zohar, J., 2016. Suicide prevention strategies 

revisited: 10-year systematic review. Lancet Psychiatry. 3, 646-659.  

  



   
 

   
 

37 

Table 1 

Demographic Characteristics (N = 544 women) 

 
Variables M (SD) or n (%) 

Age 39.28 (9.00) 

Educationa  

 Less than High school  216 (59.02%) 

 Some College 108 (29.51%) 

 College 42 (11.48%) 

Race  

 Hispanic 9 (1.65%) 

 Black 203 (37.32%) 

 Asian 4 (.74%) 

 White 262 (48.16%) 

 Mixed 62 (11.41%) 

 Other 4 (.74%) 

Ethnicity  

 Hispanic/Latino 46 (8.5%) 

 Non-Hispanic/Latino 498 (91.5%) 

Marrieda 64 (11.8%) 

Re-experiencing symptoms 15.31 (7.70) 

Avoidance symptoms 23.99 (10.95) 

Hyperarousal symptoms 18.85 (8.41) 

Total PTSD severity 58.06 (22.47) 

Substance Dependence Diagnoses (% yes)     

 Alcohol  417 (76.65%)  

 Cannabis  250 (45.96%) 

 Stimulants  74 (13.60%) 

 Sedatives 156 (28.68%) 

 Opioids 217 (39.89%) 

 Cocaine  433 (79.60%) 

 PCP  4 (.74%) 

 Psychedelics  16 (2.94%) 

 Inhalants  1 (.18%) 

 Other 5 (.92%) 
a n = 366 

Note. M = mean; SD = standard deviation; PCP = Phencyclidine. PCP, inhalants, and other drug 

categories were not included in primary study analyses due to low cell sizes.  

 

 

 

 

 



Table 2                      

Tetrachoric Correlations between Substance Use Disorder Diagnoses          

Variable Alcohol Cannabis Stimulants Sedatives Opioids Cocaine PCP Psychedelics Inhalants Other 

Alcohol 1.00 0.35 0.45 0.33 0.17 0.08 1.00 0.35 0.87 1.00 

Cannabis 0.35 1.00 0.28 0.22 0.11 0.25 0.28 0.20 1.00 0.14 

Stimulants 0.45 0.28 1.00 0.31 0.30 0.09 0.16 0.49 -0.89 0.10 

Sedatives 0.33 0.22 0.31 1.00 0.64 0.05 0.97 0.32 -0.88 0.12 

Opioids 0.17 0.11 0.30 0.64 1.00 0.09 0.10 0.33 0.93 0.39 

Cocaine 0.08 0.25 0.09 0.05 0.09 1.00 -0.02 0.32 0.87 -0.18 

PCP 1.00 0.28 0.16 0.97 0.10 -0.02 1.00 0.69 -0.71 -0.82 

Psychedelics 0.35 0.20 0.49 0.32 0.33 0.32 0.69 1.00 -0.89 -0.84 

Inhalants 0.87 1.00 -0.89 -0.88 0.93 0.87 -0.71 -0.89 1.00 1.00 

Other 1.00 0.14 0.10 0.12 0.39 -0.18 -0.82 -0.84 1.00 1.00 

Note. PCP = Phencyclidine. 

 

 

 

 

 

 

 

 



Table 3 

Suicidal Thoughts and Behaviors from the PRISM (N = 543)  

 
Variables n (%) 

Thoughts of Death   

 Absent 257 (47.33%) 

 Subthreshold 142 (26.15%) 

 Present 144 (26.52%) 

Suicidal Ideation   

 Absent 326 (60.04%) 

 Subthreshold 98 (18.05%) 

 Present 119 (21.92%) 

Suicidal Plan  

 Absent 383 (70.53%) 

 Subthreshold 38 (7.00%) 

 Present 122 (22.47%) 

Suicidal Gesture   

 Absent 400 (73.66%) 

 Subthreshold 33 (6.08%) 

 Present 110 (20.26%) 

Suicidal Attempts   

 Absent 407 (74.95%) 

 Present 136 (25.05%) 
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Table 4 

PRISM Graded Responses IRT Parameters 

 

Symptom Threshold (Absent to 

Subthreshold) 

Threshold 

(Subthreshold to 

Present) 

Slope 

Recurrent thoughts of 

death -0.05 0.75 2.81 

Recurrent suicidal 

ideation 0.29 0.85 5.64 

Specific suicide plan 0.58 0.82 5.60 

Suicide gesture 0.76 0.99 2.55 

Suicide attempt  .79* 3.15 

Note. * Threshold for Absent to Present 
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Table 5           

Multilevel Regression Model Estimates         

Predictor Estimate SE t 

Multiple 

Predictor 

Model 

p-values 

Single 

Predictor 

Model 

p-values 

Intercept 6.26 1.49 4.21 <.001 X 

High School or Less -0.10 0.52 -0.20 0.84 0.750 

Some College 0.42 0.52 0.80 0.42 0.610 

Married 0.62 0.51 1.23 0.22 0.410 

Hispanic 0.09 0.57 0.15 0.88 0.790 

Asian 3.31 1.76 1.88 0.06 0.040 

Black -0.49 0.35 -1.43 0.15 0.005 

Other 0.27 0.59 0.46 0.64 0.760 

Age -0.04 0.02 -2.14 0.03 <.001 

Alcohol Dependence 0.60 0.36 1.65 0.10 0.014 

Cannabis Dependence 0.59 0.31 1.89 0.06 0.001 

Stimulant Dependence 0.31 0.45 0.68 0.50 0.090 

Sedative Dependence -0.62 0.36 -1.70 0.09 0.700 

Opioid Dependence 0.70 0.33 2.12 0.03 0.012 

Cocaine Dependence 0.49 0.39 1.25 0.21 0.260 

PTSD Reexperiencing 0.08 0.03 3.17 0.002 <.001 

PTSD Avoidance -0.01 0.02 -0.45 0.65 0.018 

PTSD Hyperarousal 0.03 0.02 1.39 0.16 0.002 

Note: Parameter estimates, standard errors and t-values are for the multiple predictor model. 

For Education Level, College Degree+ is the reference group. For race/ethnicity, Whites are the 

reference group.  



   
 

   
 

42 

Figure 1  

 

Local Reliability Plot: PRISM Suicidality IRT Scores 
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