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Abstract

Background.—This study examined whether lifetime heroin-use consequences mediate the
relationship between trait impulsivity and three current mood outcomes: depression symptoms,
stress levels, and perception of life events.

Method.—Regular heroin users (V= 163) were assessed using the Barratt Impulsiveness Scale
(BIS-11) to measure trait impulsivity; a standardized Drug History and Use Questionnaire to
measure lifetime adverse consequences of heroin use; Beck Depression Inventory Il to measure
current depression symptoms; Stress subscale of the Depression Anxiety Stress scale; and Hassles
and Uplifts scale to measure perception of life events.

Results.—BIS-11 Attentional and Motor impulsivity were positively related to number of
adverse heroin-use consequences, depression symptoms, and stress level, and negatively
associated with positive perception of events. A greater number of heroin-use consequences was
related to more depression symptoms, higher stress, more negative perception of events, injection
heroin use, and earlier ages of first and regular heroin use. In six mediation models, lifetime
heroin-use consequences partially mediated relationships between two trait impulsivity domains
(Attentional, Motor) and current mood measures (depression symptoms, stress, perception of
events).

Conclusions.—The present findings suggest that current negative mood can be a response to the
accumulated burden of heroin-use consequences, particularly in the presence of high trait
impulsivity.
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Introduction

Rates of heroin use in the United States more than doubled between 2002 and 2012
(Substance Abuse and Mental Health Services Administration 2013). Globally, about 17.7
million individuals used heroin and other opioids during the past year (UNODC 2017).
Regular heroin users experience adverse heroin-use consequences, including overdose,
mental (e.g., depression) and physical health (e.g. HIV, hepatitis C, pain) problems, and
functional impairment (Degenhardt et al. 2011; Ross et al. 2005). Heroin users with current
mood problems exhibit more difficulty abstaining from heroin use, higher rates of injection
drug use, and greater vulnerability to overdose death relative to heroin users without mood
symptoms (Hasin et al. 2002; Havard et al. 2006; Tobin and Latkin 2003). Due to these
problems, improving understanding of pathways among trait attributes (e.g. impulsivity),
heroin use and its consequences, and mood variables, could be useful for clinical practice.

Trait impulsivity is a stable personality attribute reflecting the tendency to approach
situations or potential rewards without fully considering consequences (Zuckerman and
Kuhlman 2001). High impulsivity has been consistently linked to increased responsiveness
to immediate reward and reduced sensitivity to negative consequences (e.g. Martin and Potts
2010), particularly regarding substance use (de Wit 2009; Kreek et al. 2005). For instance,
regular heroin users exhibit steeper delay discounting (more impulsive decision making)
than healthy volunteers (Kirby et al. 1999; Madden et al. 1997), especially during acute
opioid withdrawal (Stoltman et al. 2015) and during continued abstinence (Li et al. 2013).
Trait impulsivity is associated with more frequent heroin use, injection (vs. non-injection)
heroin use, greater heroin consumption and withdrawal severity, and lower likelihood of
treatment seeking (Dissabandara et al. 2014; Nielsen et al. 2012); all factors associated with
increased adverse consequences and dysfunction (de Wit 2009).

Both high trait impulsivity and regular heroin use are related to co-occurring mood
disorders. Attentional impulsivity (i.e. lack of focus, thought insertions, and intrusive and
racing thoughts during decision making; Patton et al. 1985) is positively associated with
depressive episodes, hopelessness, anhedonia, and suicidality (Peluso et al. 2007; Swann et
al. 2008). Regular heroin use is also related to depression, anxiety, and experienced stress
(Kreek et al. 2002; Wisniewski et al. 2005). Among heroin users entering treatment for
substance abuse, 38-54% report lifetime depression and 25% report current depression
(Darke et al. 2009; Sordo et al. 2012). Although the temporal relationship between mood
symptoms and heroin-use sequelae is poorly understood, evidence suggests major depressive
disorder influences relapse, remission, and substance use (Hasin et al. 2002; Samet et al.
2013). Specifically, depression that precedes substance use, and substance-induced
depression at treatment entry, predict substance use following discharge from psychiatric
treatment. We previously found temporal relationships between high trait impulsivity,
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cocaine-use consequences, and later depression symptoms among cocaine users (Lister et al.
2015).

Above, we described relationships among trait impulsivity, substance use, adverse drug-use
consequences, and depression. Another important factor in these relationships is stress.
Regular heroin users report more psychosocial stressors than non-users (Preston and Epstein
2011; Williams and Latkin 2007). Stress has been dually identified as motivation for and
outcome of substance use. Neurobiological and psychosocial literature has emphasized
initiation and continued use of substances as a response to experienced stress (e.g. Sinha
2008), congruent with a self-medication hypothesis. Chronic substance use is associated
with elevated baseline stress hormone levels and acute reactivity to stressors (e.g. Fox et al.
2008). Thus, pathways among impulsivity, drug-use consequences and stress levels remain
unknown. Improved understanding of associations among personality attributes, substance
use and its consequences, and current stress levels would be clinically beneficial, as stressors
can potentiate substance use, and predict relapse and treatment attrition (Greenwald et al.
2013; Sinha 2007). This information is critical in advancing scientific knowledge about
antecedents and correlates of chronic and regular heroin use.

The present study investigated lifetime heroin-use adverse consequences as a mediator of the
relationship between subdomains of trait impulsivity (predictors) and three current mood
outcomes: (1) depression symptoms, (2) stress level, and (3) perception of life events. We
followed guidelines for mediation analyses that assess mediational pathways in
observational data (Baron and Kenny 1986; MacKinnon and Luecken 2008; Preacher and
Hayes 2004; Shrout and Bolger 2002). By these guidelines, the independent variable (trait
impulsivity) must temporally precede and predict the mediator (lifetime heroin-use
consequences) that, in turn, precedes and predicts current outcomes of depression
symptoms, stress level, and perception of life events. MacKinnon and Luecken (2008) also
note, “ldeally, repeated measures of the mediator and dependent variable are available to
investigate temporal relations, but often these causal relations must be inferred based on
theory or prior research” (p. 2). Thus, mediation analyses of cross-sectional data can provide
valuable insight regarding empirical pathways among key variables identified through theory
or literature, insofar as these examinations order pathways using temporal measurement of
the variables. Last, mediational analyses have been widely used in cross-sectional data to
help explain pathways among substance use and mental health outcomes (e.g. Asberg and
Renk 2012; Klanecky et al. 2012; Lister et al. 2015). Our current use of mediation is
consistent with assumptions outlined for cross-sectional data (MacKinnon and Luecken
2008).

Though literature shows that mood disorders often precede substance dependence (Martins
et al. 2009; O’Neil et al. 2011), there also is evidence that substance dependence may
precede mood disorder onset (e.g. Brook et al. 2002; Hasin et al. 2002; Samet et al. 2013).
Based on this literature, and our work using mediational models to identify connections
among impulsivity, mood, and cocaine-use consequences (Lister et al. 2015), we
hypothesized that the number of lifetime heroin-use consequences would mediate
relationships of trait impulsivity with current depression symptoms, stress level, and life-
event perception. Specifically, we expected chronic heroin users with higher (vs. lower) trait
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impulsivity would experience more lifetime heroin-use consequences, and therefore report
higher levels of current depression and stress symptoms, and more negative perception of
current life events.

Participant selection

Measures

The local Institutional Review Board approved all study procedures, conducted in
accordance with the Declaration of Helsinki (1964). Regular heroin users (aged 18-55
years), who reported no current interest in treatment for their substance use, were recruited
via newspaper advertisements and word-of-mouth referrals in the Detroit/metropolitan area
for participation in one of two experimental laboratory-based studies (Greenwald et al. 2013;
Greenwald et al. in preparation). Certificates of Confidentiality were obtained from the
National Institutes of Health.

Following an initial telephone-screening interview, eligible and interested participants
underwent a comprehensive battery of in-person screening procedures. Complete inclusion
and exclusion criteria are published elsewhere (Woodcock et al. 2015b). During the
screening visit, participants provided monitored urine (CLIA Waived, Inc., San Diego, CA)
and breath (Alco-Sensor 111 Breathalyzer, Intoximeter Inc., St. Louis, MO) samples for
testing recent substance use, and completed self-report measures of substance use history,
impulsivity, and current mood state.

Demographics and urine toxicology.—After verifying sobriety (breath-alcohol
samples < .02%) and adequate cognitive function (estimated 1Q score > 80 on Shipley
Institute of Living Scale [Zachary 1991]), participants provided written informed consent to
screening procedures. An opioid-positive urine sample (> 300 ng/ml) was required for
inclusion in this analysis. Demographic information including gender, race, age, and
education were collected during the screening visit.

Heroin-use characteristics and consequences.—Substance use characteristics were
assessed via self-report using the comprehensive Drug History and Use Questionnaire
(DHUQ) routinely used in our laboratory studies. Characteristics assessed included lifetime
and current heroin use, and cumulative lifetime heroin-use consequences. Past-month
heroin-use frequency was defined as past-week number of daily uses multijplied by the
number of past-month heroin-use days. Lifetime heroin-use consequences were
operationalized as the total number of heroin-related use consequences endorsed (ever/
never) on a 21-item checklist (range: 0 — 21; e.g. overdose, emergency room visits, inability
to stop using, arrests/legal problems, job losses, family problems; Woodcock et al. 2015a).
Other self-reported heroin use variables included: age at heroin use onset (initial and regular
[= 3 uses/week]), duration of lifetime heroin use (difference score: age at screening minus
age at initial use), lifetime heroin injection use (i.e. never vs. ever), and lifetime number of
attempts to quit using heroin (range: 0 — 100).
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Trait impulsivity.—The Barratt Impulsiveness Scale (BIS-11) is a self-report measure of
trait impulsivity that uses a 4-point Likert response scale (Barratt and Patton 1983; Patton et
al. 1995). The instrument has 3 second-order subscales: Attentional (impulsive decision
making), Motor (engagement in spontaneous behavior), and Non-Planning (lack of concern
for consequences of future actions). The BIS-11 measures the predispositional, stable trait of
impulsivity rather than situational responses (Moeller et al. 2001), and demonstrates
reliability over time (Stanford et al. 2009).

Current depression symptoms.—Current depression symptoms were assessed using
the Beck Depression Inventory, Second Edition (BDI-I1), a self-report measure of past 14-
day neurovegetative depression symptoms (Beck et al. 1988). Items are summed for analyses
and scores range from 0 to 63. The threshold for clinical depression is > 14, and a score of >
29 is the threshold for severe depression.

Current stress level.—Current stress level was assessed using the Depression Anxiety
Stress Scales (DASS), a past-week self-report measure with three 7-item scales: Depression
(dysphoria), Anxiety (physiological arousal, fear), and Stress (tension, difficulty relaxing,
irritability) (Lovibond and Lovibond 1995a). Only the Stress scale was included in analyses
to avoid overlap among these inter-correlated scales (Antony et al. 1998; Lovibond and
Lovibond 1995b).

Perception of current life events.—Perception of current life events was assessed using
the Hassles and Uplifts scale, a self-report, multi-domain measure of the extent to which
these events affected the respondent during the past day (DeLongis et al. 1988). For each
item (e.g. health or well-being of a family member, intimacy, job security, neighborhood,
legal matters), the respondent indicated how much the event was a Hassle and/or Uplift.
Respondents endorsed a score of 0 (none/not applicable) to 3 (a great deal) for both Hassle
and Uplift (i.e. an item may be endorsed as both hassle and uplift). A difference score was
calculated (total Uplifts score minus total Hassles score) that reflects the degree to which an
individual has a relatively negative or positive perception of recent life events. Negative
difference scores reflect more negative perception, whereas positive difference scores reflect
more positive perception of current life events.

Data analysis

Participants with complete data on all measures were included in the current analysis.
Statistical analyses were conducted using SPSS v.22 (IBM Corporation, Armonk, NY). Raw
data were screened for statistical outliers and non-normal distributions were corrected (logg
transformation) prior to outcome analyses.

Bivariate Pearson correlations were used to assess statistical relationships among trait
impulsivity subscales (BIS-11; predictor), number of lifetime heroin-use consequences
(DHUQ; mediator), and current mood outcome variables (depression symptoms (BDI-11),
stress level (DASS), and perception of current life events [Uplifts minus Hassles]).
Significant correlations between the independent variables (BIS-11 subscales), mediator
(heroin-use consequences), or dependent variables (current mood variables: depression,
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stress, or life-event perception) were required for inclusion in mediation models. The non-
planning impulsivity subscale (BIS-11) failed to meet this inclusion criterion, and was
excluded from subsequent mediation models. BIS-11 subscales (rather than total score) were
analyzed to evaluate effects of dimensional aspects of impulsivity on heroin-use
consequences and mood outcome variables.

Primary analyses were six separate mediation models based on previous recommendations
(Baron and Kenny 1986; MacKinnon and Luecken 2008; Preacher and Hayes 2004; Shrout
and Bolger 2002). Mediation analyses assessed the influence of /ifetime heroin-use
consequences on links between traitimpulsivity and current mood outcomes: depression,
stress level, and perception of life events. Therefore, we examined two sets (impulsivity
dimension: Attentional and Motor) of three mediation models (current mood outcome:
depression symptoms, stress level, and perception of life events).

This approach facilitated investigation of pathways between the independent variables (trait
Attentional or Motor impulsivity) that we hypothesized to precede the mediator (lifetime
heroin-use consequences) and predict the criterion variables (current depression symptoms,
stress level, and life-event perception). We used Preacher and Hayes’ (2004) bootstrapping
technique to estimate direct and indirect effects of the predictor and mediator variables on
each outcome. In addition, effect sizes (R4) were estimated for each mediation model. This
technique is appropriate for the sample size of our study (Preacher and Hayes 2004).

Participant characteristics

Table 1 presents descriptive statistics. The overall sample (A= 163) was mostly male and
about equally Caucasian and African American, with the remainder identifying as Hispanic,
Asian, or multiethnic. On average, participants were in the early 40s and most (77.6%)
reported at least high-school education.

Participants reported initial heroin use in their mid-20s, with regular heroin use starting
about 1.5 years later. Average lifetime duration of regular heroin use was about 15 years. All
participants reported regular heroin use (= 3 uses/week) at screening, with nearly daily
heroin use (28.1 + 4.9 days during the past 30 days). On average, participants had tried to
quit heroin about 10 times. Lifetime heroin injection was endorsed by 2/3 of the sample.
Thirty-one percent of the sample (7= 50) reported only non-injection heroin use (primarily
insufflation/“snorting”). Participants reported experiencing about 8 different types of
lifetime heroin use-related consequences.

Relative to general population means for BIS-11 trait impulsivity scores (Stanford et al.
2009), BIS-11 scores in this heroin-using sample were similar for Attentional (15.6 + 3.3 vs.
16.7 £ 4.1), and Motor (23.8 £ 4.0 vs. 22 + 4), whereas Non-planning scores were somewhat
higher (28.8 + 4.9 vs. 23.6 + 4.9). The mean BDI-II depression symptom total score was
15.3 £ 10.2. In this sample, 47.2% of participants endorsed sub-clinical depression
symptoms (scores of 0-13; n=76), 42.5% of participants reported mild to moderate
depression symptoms (scores of 14-28; n=68), and 10.2% reported severe depression
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symptoms (scores > 29; n=17). The mean DASS Stress score was 5.1 + 4.0, which is in the
upper range of normal (scores of 0-7) (Lovibond and Lovibond 1995a). The mean
perception of life-events score was 18.07 + 34.9 (range, —60 to 148). Thus, although the
sample reported an optimistic bias in life-event perception (mean positive difference score),
the confidence interval in this measure included negative values (negative perception).

Bivariate relationships

Table 2 presents correlations among all major variables. Current depression symptoms (BDI-
I1) were positively correlated with lifetime heroin-use consequences (DHUQ), Attentional
and Motor impulsivity (BIS-11), stress level (DASS), and negatively correlated with positive
perception of events (Uplifts—Hassles). Higher stress-level scores correlated with more
lifetime heroin-use consequences, higher Attentional and Motor impulsivity scores, and
more negative perception of life events. More negative scores for perception of events
correlated with greater lifetime heroin-use consequences, and higher Attentional and Motor
impulsivity scores. Correlations between perception of events and primary study variables
indicate that as negative mood, impulsivity, and consequences of heroin use scores increase,
negative perception of life events also increases.

Mediating effect of heroin-use consequences through attentional impulsivity

The first set of three mediation tests investigated relationships between Attentional
impulsivity (independent variable), lifetime heroin-use consequences (mediator), separately
for each current mood outcome (depression, stress, and perception of life events; Figure 1).
In addition, we provide beta and standard error values for the mediation model’s direct effect
(c’ paths) and the unmediated model’s total effect (c paths), and the 95% confidence interval
range for each mediation to demonstrate the indirect effect differed from zero and
represented partial mediation.

Current depression symptoms.—There was a significant direct effect of Attentional
impulsivity on current depression symptoms (Figure 1a). The indirect effect through lifetime
heroin-use consequences was also significant, and was estimated to range (95% confidence
interval) between .01 and .27. These results indicate that experiencing more lifetime heroin-
use consequences partially mediated the relationship between higher Attentional impulsivity
and more current depression symptoms (/< = .31).

Current stress level.—The direct effect of Attentional impulsivity on stress was
significant (Figure 1b). The indirect effect through lifetime heroin-use consequences was
also significant, and was estimated to range between .04 and .14. These results indicate that
more lifetime heroin-use consequences partially mediated the relationship between higher
Attentional impulsivity and higher current stress level (/2= .38).

Perception of current life events.—The direct effect of Attentional impulsivity on
perception of life events was significant (Figure 1c). The indirect effect through lifetime
heroin-use consequences was also significant, and was estimated to range between .12 and
1.17. These results indicate that more lifetime heroin-use consequences partially mediated
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the relationship between higher Attentional impulsivity and relatively more negative
perception of life events (/2= .07).

Mediating effect of heroin-use consequences through motor impulsivity

The second set of three mediation tests was identical to the first but included Motor
impulsivity as the independent variable (Figure 2). Again, we provide beta and standard
error values for the mediation model’s direct effect (¢’ paths) and the unmediated model’s
total effect (c paths), and the 95% confidence interval range for each mediation to
demonstrate the indirect effect differed from zero and represented partial mediation.

Current depression symptoms.—There was a significant direct effect of Motor
impulsivity on current depression symptoms (Figure 2a). The indirect effect through lifetime
heroin-use consequences was also significant, and estimated to range between .03 and .24.
These results indicate that more lifetime heroin-use consequences partially mediated the
relationship between higher Motor impulsivity and more current depression symptoms (R2
=.18).

Current stress level.—The direct effect of Motor impulsivity on stress was significant
(Figure 2b). The indirect effect through lifetime heroin-use consequences was also
significant, and was estimated to range between .02 and .13. These results indicate that more
lifetime heroin-use consequences partially mediated the relationship between higher Motor
impulsivity and higher current stress level (RZ = .21).

Perception of current life events.—The direct effect of Motor impulsivity on
perception of life events was significant (Figure 2c). The indirect effect through lifetime
heroin-use consequences was also significant, and was estimated to range between .07 and .
80. These results indicate that more lifetime heroin-use consequences partially mediated the
relationship between higher Motor impulsivity and more negative perception of events (/2
=.08).

Discussion

The present study examined pathways among trait impulsivity dimensions, heroin use-
related consequences, and current mood indices (depression symptoms, stress levels, and
perception of life events). Results indicated that experiencing a wider range of lifetime
heroin-use consequences mediated relationships between two trait-impulsivity domains
(Attentional and Motor) and all current mood measures. In particular, high Attentional and
Motor trait impulsivity predicted increased heroin-use consequences, which related to
elevated levels of depression, stress, and negative perception of life events. These findings
may suggest an alternative to the self-medication hypothesis of heroin use and negative
mood states, wherein heroin is used in response to stress and/or negative affect. Results from
this study indicate that specific domains of trait impulsivity predict current mood outcomes,
via heroin-use consequences. Non-planning impulsivity was not significantly related to
heroin-use consequences. Further, mediation models fit better for Attentional than Motor
impulsivity. These findings build on previous studies demonstrating that the BIS-11
Attentional subscale, which assesses task focus, thought insertions, and intrusive and racing
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thoughts in the context of decision making (Patton et al. 1995) specifically relate to
prefrontal cortex-mediated executive function (Cheung et al. 2004; Whitney et al. 2004) and
mood symptoms such as depression, hopelessness, and anhedonia (Swann et al. 2008). It is
also likely that impulsive decision making (Barratt et al. 1985; Patton et al. 1995), urgency,
and lack of pre-meditation (Whiteside et al. 2001) as measured by BIS-11 Attentional and
Motor subscales are central to relationships among these features of trait impulsivity and the
negative consequences of heroin use.

The present findings echo our results with regular cocaine users (Lister et al. 2015), which
indicated that lifetime cocaine use-related adverse consequences (measured with the DHUQ)
mediated relations between trait impulsivity (BIS-11) and depression symptoms (BDI-I1).
The present study findings replicate and extend our initial study of mediational relationships
to another drug class (heroin), underscoring the robustness of the proposed mediational
pathway of drug-related consequences. In our earlier study, cocaine-use consequences
significantly mediated relationships among all three B1S-11 subdomains of impulsivity and
current depression symptoms (Lister et al. 2015). The present study identified significant
mediating effects of heroin-use consequences on relationships between trait impulsivity and
all three outcome variables. However, relative to the outcomes of depression symptoms and
stress levels, we found small effect sizes in analyses of perception of life events. These data
suggest heroin-use consequences may yield a more robust effect on current mood than on
appraisals of current life events. Taken together, results of our two studies suggest that
relationships among drug-use consequences, dimensions of trait impulsivity, and current
mood differ somewhat across drug classes. Future research is needed to clarify paths through
which distinct dimensions of trait impulsivity differentially influence substance use and
mood outcomes.

Prior studies have pointed to stress as a causal factor in heroin use and associated outcomes;
yet, the present findings suggest an alternative pathway. Namely, greater depression
symptoms, stress levels, and more negative perception of life events may also occur /n
response to accumulated heroin-use consequences (e.g. medical and job-related problems).
These findings highlight important clinical characteristics among chronic heroin users. First,
this population experiences high rates of depression (53% reported clinically relevant
depression symptoms), partly due to associated lifetime heroin-use consequences. The high
levels of depressive symptoms reported in the current sample is consistent with clinical
characteristics observed in longitudinal, international studies (e.g. VEdeTTE, NTORS,
ATOS) of heroin use and treatment outcomes (Bargagli et al. 2009; Gossop et al. 2003; Ross
et al. 2005). We urge mental health providers to assess heroin use and depression before
making treatment recommendations for heroin users (e.g. through emergency services,
psychiatric outreach, and treatment intake). Second, although our participants were not
seeking treatment at the time of screening, they reported numerous failed lifetime heroin-
quit attempts, and most had previously sought treatment. Taken alongside our mediation
findings, this suggests chronic heroin users’ ability to quit is complicated by ostensibly
unaddressed adverse heroin-use consequences that contribute to depressive symptoms, both
of which are unlikely to change without formal treatment. In addition, higher levels of
impulsivity may impair cognitive skills (e.g. executive function, goal direction; Paulus 2007)
required to gain mastery over, or maintain positive affect following, the experience of
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heroin-related stressors. Future research should attempt to replicate our findings among a
heroin treatment sample to determine how to improve intervention for patients, particularly
those with high impulsivity and co-occurring mood problems.

These results should be interpreted in the context of study limitations. First, these data are
cross-sectional and not intended to directly assess causal relationships or temporality. They
instead aim to establish pathways using prior literature and temporality of study variables
(i.e. traitpreceding /ifetime; lifetime preceding current) to inform clinical assessment.
Longitudinal research is needed to examine whether these pathways are causal (e.g. through
use of repeated measures).

Second, subject characteristics could have influenced our findings, as the sample was drawn
from a community rather than a clinical population. In addition, use of self-reported mood,
trait, and heroin-use measures did not enable objective assessment of stressors, mood
symptoms, and behavior. However, accuracy of endorsement has been demonstrated for self-
reported drug use history, impulsivity, and mood symptoms (e.g. Hjorthoj et al. 2012;
Zaldivar Basurto et al. 2009).

Our study also did not evaluate differential effects of specific subtypes of heroin-use
consequences (e.g. legal, financial, medical; Moses et al. 2017) on mood outcomes, which
may be useful to consider given present findings about the association among consequences
of use, depression, stressors, and perception of life events. It is also unclear whether these
findings would generalize to non-heroin opioids and, thus, whether non-medical opioid use
and related consequences would similarly influence relationships between impulsivity and
mood state.

Conclusion

This study examined pathways among trait impulsivity, lifetime heroin-use consequences,
and current depression symptoms, stress levels, and perceptions of life events. Our findings
improve conceptualization of pathways linking trait-level function, heroin-use consequences,
and mood, which may inform clinical practice regarding chronic heroin use. Continued
investigation into mechanisms underlying these relationships could enhance clinical and
theoretical understanding of personality and mood variables central to heroin-use
experiences.
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Mediation models with Attentional impulsivity (X), lifetime heroin-use consequences (M),
and the parallel outcome measures (Y) of current depression symptoms (1a), stress level
(1b), and perception of life events (1c). Note. *p<.05; **p<.01; ***p<.001. The
unstandardized coefficients and standard errors shown account for the mediator in the
equation. For each respective model, we list beta and standard error values for the mediation
model’s direct effect (¢’ path) and the unmediated model’s total effect (c path), as well as the
95% confidence interval range for the mediation model to demonstrate the indirect effect
was different from zero and represented partial mediaiton.
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Table 1.
Participant characteristics
Sociodemographic variables Mean (SD) or
percentage
Gender
Male 74.2%
Female 25.8%
Ethnicity
Caucasian 50.9%
African-American 45.4%
Hispanic, Asian, or multiethnic 3.7%
Age (years) 42.1(11.1)
Education 12.2( 1.6)
Heroin use characteristics
Age of initial heroin use (years) 25.4( 8.3)
Age of regular heroin use (years) 26.9( 8.6)
Lifetime duration of regular heroin use (years) 149 (11.1)
Past-month heroin use (days) 28.1( 4.9)
Lifetime attempts to quit heroin use 9.8 (19.5)
Lifetime injection use (% yes) 67.5%
Lifetime heroin-use consequences 7.8 ( 4.4)
Studly variables
BIS-11 Attentional impulsivity 15.6 ( 3.3)
BIS-11 Motor impulsivity 23.8( 4.0)
BIS-11 Non-planning impulsivity 28.8( 4.9)
BDI-II depression 15.3 (10.2)
DASS Stress 5.1( 4.0)
Perception of life events 18.1 (34.9)
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