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Abstract

Objective—The aim of this investigation was to assess the relationships between suicidal 

ideation and insomnia symptoms in Veterans misusing alcohol.

Method—Data were extracted in this retrospective chart review of Veterans referred from 

primary care for a behavioral health evaluation (N = 161) based on evidence of heavy drinking, 

drug use or another behavioral problem. Suicidal ideation (SI) was assessed using the Paykel 

questionnaire. Insomnia symptoms were assessed with standard diary questions in an interview 

format and pertained to sleep latency (SL), wake after sleep onset time (WASO), sleep quality 

(SQ), and habitual sleep duration (HSD). The relations between suicidal ideation and insomnia 

symptoms were assessed using ordinal regression analyses adjusted for socio-demographic, 

psychiatric and addiction-related variables.

Results—Suicidal ideation was reported in 62 (39%) of the Veterans interviewed. In a 

multivariable model, only inadequate SQ was associated with suicidal ideation. Short sleepers 

were more likely to endorse suicidal ideation and have attempted suicide in the past year. In 

addition, older age, inadequate financial status, and the presence of a psychiatric disorder were 

also significantly associated with suicidal ideation in most of the adjusted models.

Conclusion—Given their association with suicidal ideation, insomnia symptoms in Veterans 

misusing alcohol should prompt an assessment of underlying psychiatric and social factors.
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1. Introduction

On average, 22 Veterans died from suicide each day during the calendar year 2010, 

according to recent statistics from the Department of Veterans Affairs (Kemp & Bosarte, 

2012). Suicide is the tenth leading cause of death nationally (Heron, 2012). Factors 

associated with a higher risk of suicide in Veterans include the use of alcohol and other 

drugs, the presence of an underlying psychiatric disorder, and being 50–59 years old, male, 

White, non-Hispanic, and either married or separated (Kemp & Bosarte, 2012; Kim et al., 

2012; Ribeiro et al., 2012; Roy, Lamparski, DeJong, Moore, & Linnoila, 1990).

A behavioral health factor commonly associated with suicidal risk is alcohol misuse. 

Because alcohol misuse is common in Veterans, with recent estimates ranging from 25 to 

27% (Bradley et al., 2006; Santiago et al., 2010), its impact on suicidal risk in this 

population is potentially important. In a retrospective study of 324 Veterans being treated 

for depression and who subsequently committed suicide, alcohol abuse or dependence was a 

significant risk factor (Kim et al., 2012). In a large study of Norwegian conscripts with a 40-

year follow-up, alcohol abuse was significantly associated with suicide, especially for those 

in the middle age category (more than 40 years old), as compared to the younger age group 

(Rossow & Amundsen, 1995). Data from a large cohort of Swedish conscripts also showed 

that alcohol abusers were at increased risk for attempting and completing suicide (Rossow, 

Romelsjo, & Leifman, 1999). Greater alcohol consumption, a higher prevalence of 

psychiatric and other drug use disorders, and lower socioeconomic status also have been 

correlated with suicidal behavior in alcohol dependent patients (Driessen et al., 1998; Preuss 

et al., 2002; Roy et al., 1990; Scherrer et al., 2012).

Insomnia may also contribute to risk of suicidal behavior. Self-reported insomnia (difficulty 

initiating or maintaining sleep and/or the report of non-restorative sleep) has been associated 

with suicidal ideation in military personnel, even after adjusting for psychiatric symptoms 

and drug and alcohol abuse (Ribeiro et al., 2012). Other studies have also demonstrated a 

link between insomnia and suicidal ideation or completed suicide (Bjorngaard, Bjerkeset, 

Romundstad, & Gunnell, 2011; McCall et al., 2010). In one study, individuals who 

completed suicide exhibited greater insomnia in the week preceding the suicide than 

matched controls (Goldstein, Bridge, & Brent, 2008). Difficulty initiating sleep and 

difficulty maintaining sleep have been cited as predictors of suicidal ideation and planning, 

while difficulty maintaining sleep has been shown to be a significant predictor of suicide 

attempts (Wojnar et al., 2009). Although such data suggest that insomnia may be a risk 

factor for suicidal ideation, attempts, and/or completion, what remains unclear is the extent 

to which sleep loss (decrements in total sleep time or duration) mediates the observed effects 

between suicidal ideation and poor sleep continuity (i.e., increased sleep latency and wake 

after sleep onset time). This relationship seems especially important given the finding that 

short sleep duration is also associated with suicidal ideation (Blasco-Fontecilla et al., 2011; 

Goodwin & Marusic, 2008).

Insomnia has also been associated with alcohol misuse in prior studies (Ford & Kamerow, 

1989; Foster & Peters, 1999). In a recent study of alcohol dependent Veterans, those who 
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were actively drinking and using other drugs within the past year (as compared to those 

without other drug use) had higher insomnia symptoms (Chakravorty et al., 2013). Higher 

alcohol consumption and alcohol misuse have been associated with shorter sleep duration in 

young adults (Chaput, McNeil, Despres, Bouchard, & Tremblay, 2012; John, Meyer, 

Rumpf, & Hapke, 2005; Schuckit & Bernstein, 1981). Although alcohol misuse has been 

associated with both suicidal ideation and insomnia individually, the direct relationship 

between suicidal ideation and insomnia in this population is unclear. In a recent international 

study of treatment-seeking, alcohol-dependent patients in Poland, the presence of insomnia 

symptoms was associated with suicidal ideation even after adjustment for psychiatric 

symptoms (Klimkiewicz et al., 2012).

The present study examined the association of suicidal ideation with insomnia symptoms 

(sleep latency, wake after sleep onset time, and sleep quality), while also accounting for the 

impact of sleep duration in a group of Veterans who were misusing alcohol. We 

hypothesized that, after adjusting for socio-demographic, psychiatric, and addiction-related 

covariates, suicidal ideation would be associated with insomnia symptoms (sleep latency, 

wake after sleep onset time, and sleep quality) and extreme sleep duration (short and long).

2. Materials and methods

2.1. Referrals

The primary care providers within the Philadelphia Veterans Affairs Medical Center 

healthcare system (PVAMC) referred veterans for a behavioral health evaluation. The 

referrals were prompted by a positive screen for at-risk drinking (i.e., score >4 on the 

AUDIT-C) (Bush, Kivlahan, McDonell, Fihn, & Bradley, 1998), any other substance use 

disorder, or another behavioral health condition (e.g. depression, PTSD, anxiety). These 

referrals were assessed by health technicians at the Behavioral Health Laboratory (BHL) of 

the PVAMC using a battery of assessments.

2.2. Behavioral Health Laboratory (BHL)

The BHL is an integrated primary care/mental health care service at the PVAMC that 

provides comprehensive substance use and psychiatric assessments by technicians under the 

supervision of psychologists, nurses and a psychiatrist. The laboratory assessments included 

a telephonic interview consisting of socio-demographic and psychiatric measures (Oslin et 

al., 2006). The interview assesses information in the following domains: baseline 

demographic data, Mini International Neuropsychiatric Interview (MINI) modules for mood 

disorders, anxiety disorders, and alcohol abuse/dependence (Sheehan et al., 1998); Patient 

Health Questionnaire-9 item scale (PHQ-9) (Kroenke, Spitzer, & Williams, 2001), PTSD 

Check List (PCL) (Blanchard, Jones-Alexander, Buckley, & Forneris, 1996), history of past 

episodes of depression, current antidepressant medications, alcohol consumption, smoking, 

use of illicit substances, 5-item Paykel Scale for suicidal ideation (Paykel, Myers, 

Lindenthal, & Tanner, 1974), Blessed, Tominson, & Roth, (1968) (Katzman et al., 1983), 

Short Form-12 item scale (SF-12) (Ware, Kossinski, & Keller, 1998), Work Limitation 

Questionnaire (Lerner et al., 2001), treatment satisfaction, insomnia, social support, bodily 

pain and diet. If, after further evaluation, the patient is deemed at risk to attempt suicide, 
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appropriate procedures for urgent or emergent psychiatric care are activated (Chakravorty, et 

al, 2013).

2.3. Subjects

For this retrospective chart review, we extracted data from the charts of 161 patients who 

met criteria for hazardous drinking, or the DSM-IV criteria for an alcohol use disorder (i.e., 

alcohol abuse, or alcohol dependence), and who completed sleep-related assessments. The 

study was reviewed and approved by the Institutional Review Board at the PVAMC.

2.4. Measures

All of the sleep-related assessments were conducted between March 6, 2008 and July 7, 

2008 as part of a pilot study of sleep parameters that included patients referred to the BHL.

The following socio-demographic characteristics were assessed: age, gender, race (White, 

Black, and other), ethnicity (Hispanic descent or not), relationship status (Single, Married/

Partnered), vocational status (not working, part/full time employment), and financial status 

(“have at least enough to get by or more”, and “cannot make ends meet”).

Suicidal ideation (assessed using the 5-item Paykel Scale (Paykel et al., 1974)) over the last 

year was queried as follows: 1) “Has there been a time in the last year when you thought life 

was not worth living?” (Not worth living), 2) “Has there been a time in the last year that you 

wished you were dead, for instance you would go to sleep and not wake up?” (Wished was 

dead), 3) “Has there been a time in the last year that you thought of taking your own life, 

even if you would not really do it?”(Taking own life), 4) “Has there been a time in the last 

year when you reached a point where you seriously considered taking your own life or 

perhaps made plans about how you would go about doing it?” (thoughts/plans), and 5) “In 

the last year, have you made an attempt on your life?” (Attempt). Responses to each of the 

five questions were recorded as either a “yes” or a “no”.

Insomnia and habitual sleep duration—Sleep continuity disturbance was assessed 

during the interview with the following questions: “How long does it usually take you to fall 

asleep at night?” [sleep latency (SL)], and “How long are you usually awake during the 

middle of the night, after initially falling asleep?” [wake after sleep onset time (WASO)]. 

Both items were worded to reflect standard sleep diary items (Schutte-Rodin, Broch, 

Buysse, Dorsey, & Sateia, 2008) and were recorded in minutes, as used previously 

(Chakravorty et al., 2013). Sleep quality (SQ) was assessed with a single-item comprising 

the sleep quality subscale from the Pittsburgh Sleep Quality Index (PSQI) (Buysse, 

Reynolds, Monk, Berman, & Kupfer, 1989). This question was asked: “During the past 

month, how would you rate your overall sleep quality?” Responses to the question included: 

“very good”, “fairly good”, “fairly bad”, and “very bad,” with scores ranging from 1 to 4, 

respectively. This item correlates highly (r = 0.83, p < 0.001) with the global PSQI score 

(Buysse et al., 1989). Because the responses to this question were skewed, for the purposes 

of this study, overall SQ was dichotomized as “good” or “poor.” Habitual Sleep Duration 

(HSD) was assessed with the question: “How many hours of sleep did you usually get at 

night?” The responses were recorded in hours, rounded up to the nearest whole number. 
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This question was similar to that used in prior studies (John et al., 2005; Krueger & 

Friedman, 2009).

Alcohol use disorder was assessed using the modules for alcohol abuse and alcohol 

dependence over the past 12 months from the Mini-International Neuropsychiatric Interview 

(MINI) (Sheehan et al., 1998).

Drinking behavior was assessed as standard alcoholic drinks consumed over the last 7days, 

as well as the frequency of binge drinking days (≥5 standard drinks for men and ≥4 for 

women on a single day) prior to the interview using the Time Line Follow-Back method 

(Sobell, Sobell, Leo, & Cancilla, 1988).

Psychiatric status was assessed using several modules from the MINI (Sheehan et al., 1998), 

including those pertaining to lifetime mania, psychosis, and panic disorder; and generalized 

anxiety disorder over the past 6 months. Patients were considered to have depressive 

disorder if they scored ≥10 on the Patient Health Questionnaire 9-item scale (PHQ-9) 

(“Instruction Manual: Instructions for Patient Health Questionnaire (PHQ) and GAD-7 

Measures”; Kroenke et al., 2001). Patients were diagnosed with Posttraumatic Stress 

Disorder (PTSD) if they scored ≥50 on the PTSD checklist (PCL) (Weathers, Litz, Herman, 

Huska, & Keane, 1993).

Smoking was assessed with the question: “Do you currently smoke?” The responses were 

recorded as either a “yes” or a “no.”

Other drug use was assessed by inquiring specifically about the frequency of use of cocaine, 

heroin, marijuana, speed, inhalants, LSD, barbiturates, and club drugs in the past year. We 

coded other drug use for the past year as “yes” or “no.”

Pain was assessed with the question: “Do you have daily pain or at least weekly episodes of 

pain?” The responses were recorded as either “yes” or “no.” A positive response to this 

question was followed-up with: “how long you have had this pain?” with the responses 

being categorized to less than a month, 1–3months, 3–6months, 6–12months, and over a 

year. For the purposes of analysis, however, the presence of pain is evaluated 

dichotomously.

2.5. Statistical analysis

The relationship of suicidal ideation with insomnia items and sleep duration was assessed 

using the ordinal regression models. The ordinal regression model (Polytomous Universal 

Model, PLUM) is an application of the generalized linear model. It is based on the 

assumption that there exists a latent continuous outcome variable, and ordering into groups 

of this underlying continuum as an ordinal outcome variable optimally captures the data. 

The thresholds or constants in the model depend only on which category’s probability is 

being predicted, and is unaffected by the values of the independent variable. The prediction 

part of the model is dependent on the predictors only, and is independent of the outcome 

category. Thus, the model predicts a function of these values using the link function rather 

than predicting the actual cumulative probabilities (McCullagh & Nelder, 1989; Norusis, 
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2004). This analysis yields coefficients that may be positive or negative. A positive value of 

the coefficient with an increasing value of a predictor or covariate indicates a higher 

probability of being in one of the higher outcome categories.

The dependent variable in the analyses was the Paykel Scale total score (Meneese & 

Yutrzenka, 1990), treated as an ordinal categorical variable ranging from 0 to 4, in order of 

increasing severity of suicidal ideation symptoms over the last year. The independent 

variables were SL, WASO, SQ, HSD and covariates which have been linked with suicidal 

ideation and sleep-related symptoms in prior studies. The covariates included age, race, 

ethnicity, sex, marital status, financial status, psychiatric status (assessed with the MINI, and 

dichotomized as any disorder present versus absent), alcohol consumption (number of 

alcohol binges in the last 3 months), smoking status, illicit drug use in the past year (any use 

versus no use), and pain (absence or presence of pain over the past week). We evaluated the 

relationship of the sleep (insomnia and HSD) variables with suicidal ideation initially in an 

unadjusted ordinal regression analyses. Next, a series of adjusted ordinal regression models 

were used to examine the relations between sleep variables with suicidal ideation, adjusting 

for socio-demographic, psychiatric and addiction-related covariates, to evaluate for the 

effects of the covariates in this relationship. In a final multivariable model, all of the sleep 

variables, as well as the socio-demographic, psychiatric and addiction related variables were 

included in the model.

3. Results

3.1. Subjects

Most of the subjects were middle-aged men (which is typical of the VA population). An 

equal number of subjects identified themselves as either White (47.2%) or Black (46.6%), 

and 3% identified themselves as of Hispanic/Latino ethnicity. Thirty-five percent of the 

sample was married/partnered, 27.3% were working full time, and 67.7% were financially 

stable, see Table 1 for details. Two-thirds of the sample (65.8%) screened positive for 

psychiatric disorders. The subjects reported 34.42 (SD = 30.95) alcohol binges over the last 

3 months. Current smokers comprised 50% the sample, and 72% of the subjects reported the 

use of other drugs over the last year. The presence of pain over the past week was reported 

by 67% of the sample (Table 2).

3.2. Suicidal ideation

Approximately one-third of the subjects (38.5%) endorsed the presence of suicidal ideation 

over the past year (Table 2). The most common suicidal symptoms endorsed were “not 

worth living” in 39%, and “wished was dead” in 33%. The least common symptom reported 

was a suicide attempt in the past year (3%).

3.3. Sleep

The subjects reported the following insomnia symptoms: a mean SL of 67.58 (SD = 73.50) 

minutes, mean WASO of 81.61 (SD = 110.70) minutes, and mean SQ of 2.70 (0.95). 

Subjects reported being short sleepers on average, with a HSD of 5.54 (SD = 1.84) hours 

(Table 2).
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3.4. Association between suicidal ideation, insomnia, sleep duration and covariates

Subjects that reported the presence of suicidal ideation over the past year had significantly 

more financial problems, more insomnia symptoms, shorter sleep duration, and a higher 

prevalence of psychiatric disorders and drug use in the past year, and pain symptoms in the 

past week. Although they reported lower alcohol binges in the past three months, these 

differences were not significant (Table 2 and Fig. 1).

3.5. Univariate analyses

In separate models adjusted for socio-demographic variables, SL, WASO, and a poor SQ 

were all positively associated with suicidal ideation. HSD was associated with suicidal 

ideation only in the unadjusted model; however no such relationship was seen in the 

adjusted model. The covariates that were also associated with suicidal ideation in these 

models included inadequate finances (all p < 0.001), and the presence of a psychiatric 

disorder (all p < 0.001); age was also a significant covariate in most of these models 

(p<0.05) with the exception of WASO (p=0.06).

3.6. Multivariable analysis

In the final model including all sleep indices and covariates, poor sleep quality was the only 

sleep variable associated with suicidal ideation (Table 3). Other variables seen to be 

positively associated with suicidal ideation included older age (p = 0.02), inadequate 

finances (p < 0.001), and the presence of psychiatric disorders (p = 0.001). A non-significant 

trend was seen for WASO and HSD. No relationship was seen to exist between SL and 

suicidal ideation.

4. Discussion

In this preliminary study of Veterans misusing alcohol, we evaluated the relations between 

suicidal ideation and insomnia symptoms and habitual sleep duration. Veterans with short 

sleep duration were more likely to endorse all five suicidal ideation symptoms over the last 

year, in comparison to those with normal and long sleep duration. Additionally, all three 

hallmark insomnia symptoms: difficulty falling asleep, difficulty maintaining sleep, and a 

poor sleep quality, were associated with higher levels of suicidal ideation after adjusting for 

socio-demographics, psychiatric and addiction related covariates. Other significant 

predictors of suicidal ideation over the past year were the presence of psychiatric symptoms 

and the patient’s financial status. In an adjusted model including all three insomnia 

symptoms, inadequate sleep quality was still significantly associated with higher suicidal 

ideation.

The association found between insomnia symptoms and suicidal ideation is consistent with 

prior literature in community-dwelling population (Bjorngaard et al., 2011; Goldstein et al., 

2008), Veteran (Ribeiro et al., 2012), and alcohol-misusing populations (Klimkiewicz et al., 

2012; Rossow & Amundsen, 1995). Difficulty falling asleep and difficulty maintaining sleep 

can result in extended periods of time being awake at night and thus a greater amount of 

time available for rumination, frustration, and catastrophic thinking. Additionally, the 

physiological aspect of reduced frontal activation during night hours, which decreases 
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executive function, thought inhibition, and emotional regulation (Durmer & Dinges, 2005) 

may confer additional risk. These factors, taken together, provide the pressure and 

opportunity for irrational cognition and thoughts.

Those with short sleep duration were more likely to endorse all the suicidal ideation 

symptoms. It is to be noted that all five respondents who attempted suicide in the past year 

endorsed having short sleep duration. These findings are consistent with prior literature 

showing that short sleep duration is associated with suicidal ideation (Goodwin & Marusic, 

2008), and extends the literature from a nationally representative sample (Goodwin & 

Marusic, 2008) and hospitalized patients (Blasco-Fontecilla et al., 2011) to a population of 

Veterans misusing alcohol. Controlling for HSD, suicidal ideation also was significantly 

associated with financial difficulties and underlying psychiatric symptoms, as suggested 

previously (Grandner & Drummond, 2007; Grandner, Patel, Gehrman, Perlis, & Pack, 2010; 

Meltzer et al., 2011).

In the final multivariable analysis including all sleep variables and covariates, poor sleep 

quality was the only significant insomnia symptom associated with suicidal ideation, with a 

trend towards significance for WASO and HSD. It may be possible that sleep quality 

assesses a domain different from the other insomnia symptoms, for example daytime 

tiredness (Harvey, Stinson, Whitaker, Moskovitz, & Virk, 2008), which may be magnified 

with the psychiatric symptoms and alcohol consumption. The lack of an association of 

suicidal ideation with WASO and SL may have been due, in part, to the inadequate sample 

size. In addition, some of our selected covariates that were associated with suicidal ideation 

in this final model included increasing age, inadequate finances and the presence of 

psychiatric disorders. Increasing age is an established risk factor for suicide especially in 

Veterans and in those abusing alcohol (Kemp & Bosarte, 2012; Rossow & Amundsen, 

1995). Inadequate finances have been associated with suicidal ideation in prior studies 

involving non-Veteran and Veteran subjects (Mavandadi, Rook, Newsom, & Oslin, 2013; 

Meltzer et al., 2011).

The limitations associated with this study included the following: the retrospective, 

observational nature of the study; the subjective insomnia assessments assessed only the 

habitual nature of SL, WASO and HSD; the lack of additional data on substance use and 

disorders; the lack of a comparison group to assess for variability in the risk factors and the 

small sample size. It is to be noted, however, that insomnia is commonly assessed using 

subjective measures (Schutte-Rodin et al., 2008). In spite of the presence of these 

limitations, this study is amongst the first to assess for the relationship between suicidal 

ideation and insomnia in a primary care sample of Veterans misusing alcohol. Future 

research studies should expand on these findings by including larger samples that are more 

generalizable, and evaluate the effects on sleep of combined alcohol and other drug use, 

with or without the use of objective sleep measures. From a clinical standpoint, insomnia 

symptoms in Veterans misusing alcohol should trigger an evaluation for suicidal ideation, 

especially if they have psychosocial problems.
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HIGHLIGHTS

• Suicidal ideation was associated with insomnia symptoms in Veterans misusing 

alcohol.

• Suicidal ideation was not associated with habitual sleep duration.

• In the final model, suicidal ideation was only associated with the sleep quality.

• In Veterans misusing alcohol, insomnia should prompt a psychiatric assessment.
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Fig. 1. 
The total number of subjects who endorsed the five suicidal ideation symptoms over the last 

year (on the Paykel Scale) across the sleep duration categories. Item 1: Not worth living 

(past year), χ2=2.89, p=0.23; Item 2: Wished was dead (past year), χ2=2.06, p=0.35; Item 3: 

Taking own life (past year), χ2=2.12, p=0.34; Item 4: Thoughts/plans (past year), χ2= 7.70, p 
= 0.02; Item 5: Attempt (past year), χ2 = 1.67, p = 0.43.

Sleep duration was assessed using the question, “How many hours of sleep did you usually 

get at night”, with the responses being recorded as hours a night. Short sleep duration (short 

sleep) was assessed as those reporting a habitual sleep duration of ≤6 hours a night; normal 

sleep duration (normal sleep) was assessed as those reporting sleeping 7–8 hours a night; 

long sleep duration (long sleep) was assessed as those reporting a nocturnal sleep duration of 

≥9 hours.
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Table 3

The associations between suicidal ideation and insomnia symptoms, sleep duration, and covariates (socio-

demographic, psychiatric, addiction, and pain variables).a

Variable Estimate [95% CI] p

Habitual sleep duration 0.12 [−0.04, 0.29] 0.14

Sleep latency 0.002 [−0.002, 0.006] 0.28

Wake after sleep onset 0.002 [−0.001, 0.004] 0.14

Sleep quality (poor) 0.88 [0.09, 1.67] 0.02

Age 0.02 [0.003, 0.049] 0.02

Sex (male) −0.30 [−1.38, 0.77] 0.58

Race (White) 0.20 [−0.37, 0.78] 0.48

Partner status (partnered) −0.21 [−0.83, 0.40] 0.49

Financial (cannot make ends meet) 1.21 [0.65, 1.76] <0.001

Psychiatric status (present) 1.76 [0.73, 2.79] 0.001

Alcohol binges (past 3 months) 0.003 [−0.005, 0.012] 0.44

Smoking status (smoker) 0.01 [−0.56 0.58] 0.96

Drugs (used in the past year) 0.39 [−0.36, 1.16] 0.30

Pain (present in the past week) −0.30 [−0.94, 0.33] 0.35

Estimate = coefficient, CI = Confidence Interval; Habitual Sleep Duration was assessed with the question, “How many hours of sleep did you 
usually get at night (in hours)?”, Sleep latency was assessed with the question, “How long does it usually take you to fall asleep at night (in 
minutes)”; wake after sleep onset time was assessed with the question, “How long are you usually awake during the middle of the night, after 
initially falling asleep?”; sleep quality was assessed with the question, “During the past month, how would you rate your overall sleep quality?” 
with responses ranging from very good–very bad; partner status was dichotomously, as whether subject was in either single or in married/non-
married relationship; financial status was assessed dichotomously as whether subject could make ends meet (or not); psychiatric status was 
assessed dichotomously for the absence or presence of psychiatric disorder/s (lifetime diagnosis of mania, psychosis or panic disorder on the MINI 
(Mini International Neuropsychiatric Inventory)); presence of generalized anxiety disorder symptoms in the last 6 months on the MINI; a score of 
≥10 on the Patient Health Questionnaire (PHQ-9) for depressive disorder; and a score of ≥ 50 on the PTSD Checklist for Post-Traumatic Stress 
Disorder (PTSD); smoking status was assessed using the question, “Do you currently smoke?” The responses were recorded as either a “yes” or a 
“no”; Other drug use was assessed by inquiring specifically about the frequency of use of cocaine, heroin, marijuana, speed, inhalants, LSD, 
barbiturates, and club drugs in the past year. We coded other drug use for the past year as “Yes” or “No.” Pain was assessed with the question: “Do 
you have daily pain or at least weekly episodes of pain.” The responses were recorded as either “yes” or “no.”

a
Model χ2 = 64.70, p < 0.001, pseudo R2 = 0.35.
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