1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

WEALTY 4
of %,

SERVIC

A
u
Yeyvaaa

/ HHS Public Access

Author manuscript
Drug Alcohol Depend. Author manuscript; available in PMC 2022 November 01.

Published in final edited form as:
Drug Alcohol Depend. 2021 November 01; 228: 109011. doi:10.1016/j.drugalcdep.2021.109011.

Alternative model of personality disorders traits predict
residential addictions treatment completion

Alexandria M. Choate?, Claire Gorey?, Lance M. Rappaport?, Brenton M. Wiernik?, Marina
A. Bornovalova®”
aDepartment of Psychology, University of South Florida, Tampa, FL, United States

bDepartment of Psychology, University of Windsor, Windsor, Canada

Abstract

Background: Among people receiving residential treatment for a substance use disorder (SUD),
premature treatment termination predicts poor post-treatment outcomes. We examined the utility
of the alternative model for personality disorders (AMPD) for predicting premature residential
SUD treatment termination, including interactions with age and gender.

Methods: Participants (N = 374) were receiving residential treatment for SUD and enrolled in a
clinical trial with two conditions: Skills for Improving Distress Intolerance (SIDI) and Supportive
Counseling (NCT01741415). Participants were assessed at intake on AMPD traits using the
Personality Inventory for DSM-5 (PID-5) and tracked longitudinally. After establishing gender
and age measurement invariance, we used competing risk models to predict treatment completion
versus premature termination using interactions of PID-5 scores with age and gender.

Findings: Disinhibition and Negative Emotionality domains and facets predicted premature
treatment termination, particularly among younger, male participants. There were positive effects
of SIDI on treatment completion for participants with high levels of domain and facet Negative
Emotionality. A small proportion (x 12 %) of the PID-5 items showed differential item
functioning by age or gender; however, the aggregate impact on test-level total scores was
negligible.

"Corresponding author at: Department of Psychology, University of South Florida, 4202 East Fowler Ave, PCD4118G, Tampa, FL,
33620, United States. bornovalova@usf.edu (M.A. Bornovalova).

Contributors

AMC created the measurement invariance code, conducted survival analyses with factor scores, and visualized the findings. CG
wrote first draft of intro and methods and conducted the initial round of survival analyses on raw scores; BMW developed effect
size calculations and code for measurement invariance analyses, conducted survival analyses with factor scores, and visualized the
findings; LMR edited drafts and provided feedback on data analysis, interpretation and visualization; MAB designed the study
and analyses, wrote the initial outline and second draft of the paper. All authors had full access to the data in the study and take
responsibility for the integrity of the data and the accuracy of the data analysis. No conflict of interest exists for any of the authors.

Submission declaration
The results in this article have never been presented, published, or shared on social networks.

Declaration of Competing Interest
The authors report no declarations of interest.

Appendix A. Supplementary data
Supplementary material related to this article can be found, in the online version, at doi:https://doi.org/10.1016/
j.drugalcdep.2021.109011.


https://clinicaltrials.gov/ct2/show/NCT01741415

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Choate et al. Page 2

Conclusions: Participants (particularly young men) displaying poor self-control and emotional
regulation are at risk for premature termination. These findings, together with minimal aggregate
differential item functioning at the scale level, suggest that the PID-5 is a practically useful,
construct-valid, non-proprietary measure, aspects of which can be used for screening in residential
SUD treatment. Furthermore, among those with high negative emotionality, SIDI may be effective
in preventing premature treatment termination.
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Personality disorders; Risk factors

1. Introduction

Substance misuse continues to be a global problem affecting individuals, families, and
communities. For example, in the United States, ~ 20 million people aged 12+ suffer

from substance use disorders (SUDs) (Substance Abuse and Mental Health Services
Administration [SAMHSA], 2018). Approximately 2.5 million people with an SUD received
specialty inpatient treatment in the past year (SAMHSA, 2018). However, 24-54 %

of these patients prematurely terminate treatment (SAMHSA, 2018; Stark, 1992). Early
treatment termination is one of the strongest predictors of poor outcomes upon community
reintegration, including poor health, relapse, and readmission to residential treatment
(Brewer et al., 1998; Moos et al., 1995; Stark, 1992; Stevens et al., 2015). Identifying
patients vulnerable to premature termination is critical.

1.1. Demographic and personality factors predict early treatment termination

Demographic, personality, and psychopathology variables are all related to treatment
completion. In a systematic review, age and gender each predicted premature termination

in ~ 50 % of studies (Brorson et al., 2013; but see Hedges and Olkin, 1980). Moreover,
personality traits - particularly neuroticism, aggression, impulsivity, sensation seeking, and
hostility are robust and well-established predictors of premature treatment termination
(Loree et al., 2015; Patkar et al., 2004; Petry and Bickel, 2000; Stevens et al., 2015, 2014),
and substance use treatment outcomes more generally (Basharpoor et al., 2019; Hershberger
etal., 2017). Aspects of disinhibition predict premature termination and other addiction
treatment outcomes across inpatient and outpatient samples, types of substance use disorder
(opiates, alcohol, cocaine, etc.), definitions of disinhibition (e.g., as sensation-seeking or
impulsivity), and assessment modality (self-report or behavioral task; Loree et al., 2015, but
see Stevens et al., 2014 for opposing findings).

1.2. Demographic moderation of personality—treatment attrition relationships

Personality traits can help to distinguish people who will successfully complete residential
addictions treatment from those who will not. However, previous findings are mixed, which
may be due to small sample sizes or variation in the relevance of these traits by demographic
subgroups. For example, several studies have also shown robust gender differences in
neuroticism and aspects of disinhibition, such that women tend to have higher levels of
neuroticism and lower levels of disinhibition compared to men (South et al., 2018, 2017;
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Suzuki et al., 2019). In terms of treatment retention specifically, some studies have also
found the impacts of maladaptive personality traits (e.g., hostility) on treatment attrition

to be stronger for women than men (Petry and Bickel, 2000; Siqueland et al., 2002).
However, most studies examining the intersection of personality and treatment attrition have
used samples that were heavily, if not entirely, male (Kravitz et al., 1999; Samuel et al.,
2011). Given this overrepresentation of men, relatively small sample sizes, and discrepancies
in the literature, there is a clear need for large-scale investigations that examine whether
gender moderates the relationship between personality characteristics on treatment outcomes
(Brorson et al., 2013; Samuel et al., 2011).

In addition to gender, age may similarly moderate personality—treatment attrition
relationships. Both theoretical models and empirical research suggest that some maladaptive
personality traits and associated behaviors (e.g., sensation-seeking, impulsivity) are elevated
in young adults (Steinberg et al., 2008), but then may ‘burn out’ over time, whereas other
(e.g., emotional distress, anger) remain relatively stable (Argyriou et al., 2020; Engels et

al., 2003; Paris, 2003; Stepp and Pilkonis, 2008; Ullrich and Coid, 2009; Zanarini et al.,
2007). Accordingly, the predictive value of some traits as risk factors for early treatment
termination may vary with age. For example, elevated levels of high-activity traits like
impulsivity and sensation-seeking may signal attrition propensity in relatively young people,
but these traits’ predictive validity may be lower among older populations where both trait
levels and attrition base rates are lower. To this end, understanding the moderating effects

of demographics on personality is a clinically relevant question for treatment selection

and triage. If personality characteristics predict attrition and do so particularly well in

a demographic subgroup, it may be more cost-effective and practical to administer trait-
focused interventions in this subgroup. It may also be useful to “frontload” (i.e., administer
treatment sessions over a shorter period) psychological treatments (Storch et al., 2007) for
this subgroup, given the increased risk of treatment dropout.

Measurement invariance

A crucial step before examining demographic characteristics as moderators of trait—-outcome
relationships is to establish that the measure functions equivalently across groups. If

the relationship between observed scale scores and the underlying latent trait differs

across groups—that is, the scale demonstrates measurement non-invariance—this can
produce spurious interaction effects (Borsboom, 2006; Embretson, 1996). To date, however,
examining measurement invariance of clinical traits across demographic groups has not
been common practice. Consequently, relatively few studies have examined measurement
invariance of pathological personality traits across demographic factors (Argyriou et al.,
2020; Suzuki et al., 2019; Van den Broeck et al., 2013). Differential functioning could
produce spurious trait by demographic interactions in estimating treatment prognosis,
efficacy, or effectiveness; such effects would need to be incorporated into scoring and
interpretation.

1.4. Current study

The current study estimated the predictive power of major personality factors (i.e.,
Negative Emotionality, Detachment, Disinhibition, Antagonism, and Psychoticism) and
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the 25 associated facets for premature treatment termination from a residential addiction
treatment facility. We used the Personality Inventory for DSM-5 (Krueger et al., 2012),

a non-proprietary measure that was built to index the alternative model for personality
disorders (AMPD), which in turn bridges the continuum between normal and pathological
traits. Based on previous research, we hypothesized that traits related to disinhibition,
antagonism, and neuroticism would best predict premature treatment termination. Evidence
that baseline PID-5 scores predict premature termination would support the longitudinal
predictive validity of the AMPD for a critical clinical care outcome.

We also examined interactions of AMPD traits with age and gender to examine if AMPD
traits better predict treatment attrition for some subgroups than others. We predicted that
PID-5 facets and domains would better predict treatment attrition for younger, rather

than older people. Given the mixed literature, we had no directional predictions for

gender. Identifying whether trait—attrition relationships differ across age and gender groups
can enhance the clinical utility of attrition prediction models by tailoring attrition risk
assessments to each patient’s characteristics. To avoid spurious interactions, we first fit
measurement invariance models, then estimated participant’s trait factor scores while
accounting for any differential item functioning.

2. Method

2.1. Participants

Participants were 374 patients (241 men, 133 women; 295 non-Latino White, 61 Black, 18
other racial/ethnic groups, mean age = 34.51 [SD = 10.78]) who were receiving residential
treatment for SUD and enrolled in a clinical trial with two conditions: Skills for Improving
Distress Intolerance (SIDI) and Supportive Counseling (SC). Comparison of these two
conditions on the primary outcomes of post-treatment and follow-up changes in distress
tolerance and substance use is the focus of another report (Bornovalova et al., under review).
Study participants were recruited between April 2013 and October 2017. 309 (82.6 %)

were court-mandated to treatment. Educational level was evenly distributed: 100 (26.7 %)
participants had less than a high school diploma, 142 (38.0 %) had a high school diploma or
GED equivalent, and 132 (35.3 %) had some college education or higher. To avoid effects
of possible substance withdrawal symptoms, all baseline assessments occurred within 7-14
days of admission. Inclusion criteria included: age 18-65, ability to give informed consent,
and ability to understand English12. The protocol was approved by the University of South
Florida institutional review board (Pro00009634).

170 be eligible for the clinical trial, participants had to give informed consent, be between the ages of 18 and 65, evidence a DSM-1V
substance dependence, receive at least one treatment session in the randomized clinical trial, and plan to reside within the 6-county
(within =~ 2.5-hour drive) catchment area of the residential treatment site for at least six months after completion of the residential
treatment. Of the initial sample, 354 participants were eligible for the clinical trial. Detailed description of recruitment, consent, and
RCT conditions as well as the CONSORT diagram and treatment manuals are available at https://osf.io/kysdt/ (DOI 10.17605/OSF.10/
MXBV).
52Further characterizations of the sample including psychopathology rates, diagnostic reliability, and differences between completers
and noncompleters in the same are presented in the supplemental materials (https://osf.io/htc2v/).
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2.2. Setting

The residential addiction treatment facility serves as an alternative to county jails for
substance users but accepts voluntary admissions as well. Treatment involves a mix of
strategies adopted from Alcoholics and Narcotics Anonymous and group sessions focused
on psychoeducation and relapse prevention. All participants complete detoxification (if
needed) prior to entering this treatment facility. Complete abstinence from drugs and alcohol
(except for caffeine and nicotine) is required upon entry and throughout the program.
Regular drug testing is provided and any drug or alcohol use results in immediate dismissal.
All patients are required to stay in the residential treatment for a minimum of 30 days.
Beyond the 30-day checkpoint, most participants are encouraged to stay longer at the facility
to stabilize psychosocially and enhance abstinence outcomes. A patient was considered

to have successfully completed treatment when they met criteria for a less restrictive
environment, including obtaining stable housing and income/benefits. This process generally
took 3—-6 months.

2.3. Measures

2.3.1. Treatment completion—The site liaison obtained treatment completion
information through continuous contact with the residential treatment site throughout the
study period. Of the 374 participants, 116 (31.7 %) terminated treatment prematurely
(departing before meeting transition criteria). Reasons for premature termination included
rule breaking (e.g., possessing contraband, destruction of property, sexual relations with
other patients), arrest or transfer to jail/prison, transfer to a higher-level treatment facility
(e.g., for non-suicidal self-injury), and/or unwillingness to participate in the treatment plan.
Of the remaining participants, 240 (64.2 %) ended treatment successfully. The remaining 18
participants were censored. Of these, 10 (2.7 %) ended treatment prematurely for medical
reasons (e.g., unmanageable diabetes, cancer), 2 (0.5 %) had missing data on their discharge
status (successful/unsuccessful), and 6 (1.6 %) continued in treatment for longer than 185
days, generally due to being treated for more severe psychatic disorders; to avoid overfitting
to these unusual cases, these participants were treated as censored at 185 days.

2.3.2. Alternative model for personality disorders traits—The AMPD includes
25 pathological personality traits nested within 5 higher-order superfactors (Negative
Affectivity, Detachment, Antagonism, Disinhibition, Psychoticism). It is a conceptual
descendent of the influential Five-Factor (Big Five) model of personality (Goldberg, 1990;
John et al., 2008; McCrae and Costa, 1997). AMPD traits were assessed using the 220-item
Personality Inventory for DSM-5 (PID-5; Krueger et al., 2012), scored using the updated
procedures (American Psychiatric Association, 2014). AMPD traits, as measured by the
Personality Inventory for DSM-5 (PID-5; Krueger et al., 2012), correlate with normal-range
Big Five traits (Al-Dajani et al., 2016) and with traditional personality disorder diagnoses in
clinical and non-clinical settings (Few et al., 2013; Miller et al., 2015). In other analysis of
the AMPD in this sample (Wiernik et al., 2020), we examined the longitudinal invariance,
treatment changes, and predictors of relapse/recidivism of the PID-5 traits. Table 1 reports
reliabilities for each scale.
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2.4. Analyses

2.4.1. Survival analyses—We predicted treatment completion using competing risks
proportional hazard models (Therneau and Grambsch, 2000) using the survival package
(Therneau, 2020, version 3.2 3) in R (R Core Team, 2020, version 4.0.2)3. In these models,
participants are all initially in an “in treatment” state. The model predicts each patient’s
probability of transitioning from this state to either the “treatment completed” or “treatment
terminated” states at each day of treatment. A positive g coefficient (hazard ratio [HR] >
1.0) for “treatment completed” indicates that a person higher on the predictor is more likely
to successfully complete treatment and do so faster. A positive g coefficient (HR >1.0)

for “treatment terminated” indicates that a person higher on that predictor is more likely to
prematurely terminate treatment and do so faster.

A competing risks model is important when modeling treatment termination. A traditional
survival analysis assumes non-informative censoring—participants who are censored are
equally likely to experience the event (premature termination) as those who are not. When
predicting premature termination, many people successfully complete treatment. This is a
distinct endpoint; they are not merely “yet to terminate.”

We first fit a simple competing risks model with no covariates to examine overall treatment
completion and termination trends. Next, we fit models adding age, gender, one PID-5 trait
score, and trait x age and trait x gender terms.# In all models, we used men as the reference
gender group (men = 0, women = 1), centered age at 18, and standardized PID-5 traits as
z-scores. We estimated PID-5 scores using full information maximum likelihood (FIML)
from the final measurement models accounting for any DIF (see Measurement Invariance
in supplemental materials). Finally, in our exploratory analyses, we added condition and the
interaction of condition with PID-5 traits to the model already containing age and gender.

We note that the 25 facets tested are nested in 5 domains due to theoretical and empirical
intercorrelation. Hence, multiple tests conducted in the present study are highly correlated
and represent an examination of the robustness of results. Consistent with statistical
recommendations (Vasilopoulos et al., 2016), we report empirical unadjusted p-values and
confidence intervals; our interpretations consider the number of tests conducted among
correlated outcomes.

To interpret results, we regarded a trait coefficient of 5 > .40 as a clinically-relevant

moderate effect size (Anvari and Lakens, 2019; Wiernik et al., 2017). An effect of this
magnitude corresponds, for example, to an increased termination risk for age-18 men from
44 % with mean-level scores (z=0) to 71 % with highly-elevated scores (z= +2), as well
a decrease in time-to-termination among terminating patients from 75 days (z= 0) to only
53 days (z= +2). For effect size comparisons across age or gender groups, we regarded a

3Code for all models as well as an HTML document with all main and supplementary analyses are available at https://osf.io/htc2v/.

We investigated education and cannabis use, which showed >10% difference between completers and terminators, as potential
covariates in the survival models; both negligibly changed estimates of age, gender, trait, or interaction effects, and likelihood ratio
tests indicated that these terms can be dropped without a loss in model fit.

Drug Alcohol Depend. Author manuscript; available in PMC 2022 November 01.
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difference of 48 > .20 as clinically meaningful. Such a difference reflects a change from

moderate-to-strong to weak-to-negligible predictive utility.

3. Results

Descriptive statistics for variables among participants completing versus terminating
treatment are shown in Tables 1 and S1. Table S2 shows correlations among all variables.
As a group, participants who prematurely terminated treatment were similar in age, gender,
race/ethnicity, education, court mandate status, and treatment condition in the clinical trial.
Participants who terminated treatment scored somewhat to moderately higher (¢=.30) on
Hostility, Callousness, and Risk Taking; differences on other scales were smaller (cf. Gignhac
and Szodorai, 2016, estimated quartiles of the empirical effect size distribution in individual
differences research as o'~ .20, .40, .60).

3.1. Measurement invariance

Tables S3 and S4 show measurement invariance results and estimated latent trait mean
differences across gender and age. A small proportion of indicators showed DIF. DIF effects
were small to moderate (| ESSD/| <.50) and intuitive. Combined DIF effects on test-level
total scores were minimal (ESSDtranged .092 to .084). See the supplement for details.

3.2. Survival analyses

Fig. 1 shows a Kaplan—Meier curve for the simple survival model with no covariates.
Participants completing treatment did so after a median of 155 days (/QR = 94, 182).
Participants who terminated treatment prematurely did so after a median of 72 days (/QR =
37, 118).

3.2.1. Gender consistent effects—Fig. 2A shows forest plots of hazard ratios for
each PID-5 scale for men and women, age-18. Table S5 gives full model coefficients. Table
S6 gives estimated simple slopes for PID-5 traits for men age-18, women age-18, men
age-30, and men age-45°. Fig. 3A shows predicted treatment termination survival curves
for men and women, age-18, for PID-5 traits that showed moderate to large effects on
termination (8= .40, HR 1.49 for at least one group), which were consistent in magnitude
across gender. These curves show the predicted probability that an age-18 person who is (1)
male or female with (2) a trait zscore of —2, —1, 0, 1, or 2, will prematurely terminate by a
given day in treatment.

The trait with the largest effect on treatment termination was Disinhibition (for men age-18,
B=.65 HR =1.92, 95 % CI 1.35, 2.73). This hazard ratio estimates how much more likely
a participant is to terminate treatment on a specific day if they are 1 SD higher on the

trait ( z= +1). Hazard ratios are most easily interpreted using treatment termination curves.
Fig. 3A shows that 46 % of age-18 men with mean-level Disinhibition scores (z=0) are
expected to prematurely terminate, compared with 85 % of age-18 men with highly-elevated

S\We chose the age markers roughly based on the developmental literature: 18 was the lowest eligible age, and generally can be
thought of as late adolescence or emerging adulthood; 30 can be thought of as mid-adulthood, and 45 was chosen as the upper marker
as several studies have noted that personality disorders and maladaptive personality start ‘burning out’ (declining) around this age.

Drug Alcohol Depend. Author manuscript; available in PMC 2022 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Choate et al.

Page 8

Disinhibition (z= +2). Among age-18 men who terminate treatment, median expected time
to termination is 76 days when Disinhibition z= 0, but 43 days when Disinhibition z

= +2. In addition to Disinhibition, domain Negative Affectivity and facets Distractibility,
Impulsivity, Risk Taking, Anxiousness, and Restricted Affectivity each showed moderate
to large relationships with treatment termination and termination time that were consistent
across genders. For these traits, trait effects on termination were estimated to be similar

in size or only slightly smaller for women compared to men. Effects for other traits were
smaller.6

3.2.2. Gender inconsistent effects—Fig. 3B shows treatment termination curves for
men and women, age-18, for PID-5 traits whose relationships with premature treatment
termination differed substantially across genders ( 8 >.20 with a simple slope = .40 for one
group). Grandiosity was moderately positively related to treatment termination among men
(B=.44,HR = 1.56, 95 % CI 1.11, 2.18), but not among women (8= .04, HR = 1.04, 95 %
Cl 0.64, 1.69). Conversely, Submissiveness was moderately positively related to termination
among women (8 = .45, HR = 1.58, 95 % CI 1.08, 2.29) but not among men (8= .05, HR
=0.96, 95% CI 0.65, 1.40). Callousness, Hostility, and Irresponsibility related to termination
more strongly among men (8 ~ .60, HR = 1.80, 95% CI ~ 1.80, 2.50) than women (8~ .30,
HR ~ 1.35, 95% CI ~ 0.85, 2.05).

3.2.3. Age x trait interactions—In general, older participants were less likely to
prematurely terminate (across models, Bjoyears = — -22, HR|gyears = 0.81, mean 95 % Cl

bounds 0.66, 0.98), regardless of their standings on PID-5 traits. Fig. 2B shows a forest

plot of hazard ratios for men aged 18, 30 and 45 for all PID-5 traits. Age had a general
attenuating effect on PID-5—termination relationships (see Fig. 4A). For example, whereas
Disinhibition strongly predicted faster treatment termination among age-18 men (8 = .65,
HR 1.92, 95 % CI 1.35, 2.73), this relationship was predicted to be much smaller among
age-30 men (B=.35 HR =1.42, 95 % Cl 1.13, 1.79) and absent entirely among age-45 men
(8=.02,HR =0.98, 95 % CI 0.71, 1.34). Most other traits showed similar attenuation with
age. The sole exception to this pattern was Submissiveness, which appeared to become more
negatively related to termination among older participants—older participants who were
higher on Submissiveness were predicted to be /ess /ikely to terminate early (for age-45
men, 8= .48, HR = 0.62, 95 % CI 0.43, 0.88).

3.2.4. Exploratory analyses—Because data were drawn from a randomized clinical
trial, we also estimated models including trial condition and condition x trait interaction
terms using the smaller subsample eligible for the trial. Results are shown in Table S7. The
pattern of results for main effects and interactions in these models were similar to models
not controlling for trial condition. No main effects of treatment condition were apparent,
but the active Skills for Improving Distress Intolerance (SIDI) treatment had small positive

B\Whereas several PID-5 traits predicted premature termination and time to termination, PID-5 trait relationships with treatment
completion and time to completion were generally negligible. An exception was Suspiciousness, which was somewhat positively
related to both treatment completion (for men age-18, 8= .39, HR = 1.48, 95% CI 1.13, 1.93) and termination (for men age-18, 5=
.38, HR = 1.47, 95% CI 1.03, 2.08) among age-18 men and women. Among age-18 women, Attention Seeking (8= .42, HR = 1.52,
95% CI 1.09, 2.11) and Separation Insecurity (8= .37, HR = 1.45, 95% CI 1.06, 1.98) were also somewhat to moderately positively
related to completion.
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interactions with Negative Affectivity, Emotional Lability, Anxiousness, and Distractibility
for predicting treatment completion ( S~ .28, 95 % CI £ .25), relative to a Supportive
Counseling condition. Thus, SIDI appeared to help participants with very elevated levels of
traits related to emotional volatility, anxiety, and inattention to more quickly successfully
complete treatment’.

4. Discussion

4.1.

We investigated the utility of the DSM-5 alternative model of personality disorders (AMPD)
as measured by the PID-5 to predict premature termination of residential addictions
treatment. Notably, we examined whether these relationships varied across gender and age
groups. To prevent detection of spurious interactions due to differential test functioning,

we first examined measurement invariance of the PID-5 scales across gender and age and
estimated survival models using scores free of differential functioning. Several notable
findings emerged.

Prediction of premature treatment termination: personality pathology is a risk factor

among younger male patients

Consistent with previous literature (Patkar et al., 2004; Petry and Bickel, 2000;

Stevens et al., 2014), a host of traits primarily relating to disinhibition and negative
emotionality predicted being more likely to prematurely terminate and to do so quicker.
Such findings have both research and practice implications. For research, behavioral
disinhibition and negative emotionality have long been implicated in both borderline

and antisocial personality disorders—two personality disorders that predict treatment
termination historically (Brorson et al., 2013). Accordingly, the current results support

the construct validity of the AMPD and highlight the utility of dimensional approaches

to measuring personality pathology. It should be noted, however, that our findings are not
deterministic; that is, even at high levels of risk, not all patients will terminate treatment, and
even if terminating, not necessarily doomed to life-persistent use (Kelly et al., 2017). More
importantly, identification of risk factors highlights opportunities for clinical intervention.
Specifically, our results suggest that community addiction clinicians should be trained

in trait-targeted intervention techniques for patients with elevated emotion dysregulation,
antagonism, and disinhibition (Roberts et al., 2017). Such approaches may include single-
session motivational interviewing (Carroll et al., 2006), positive reinforcement-based
treatments (Caldwell et al., 2007, 2006), and treatments aimed at enhancing emotion
regulation and impulse control (Bornovalova et al., 2012; Conrod et al., 2010; Stasiewicz

et al., 2013). Previous research suggests that a brief, lifestyle intervention for impulsivity
effectively increased the likelihood of treatment completion (Thylstrup and Hesse, 2016).
More broadly, our results indicate that the PID-5 - especially the disinhibition scales - can
be used as a screening tool in community addictions treatment centers, as well as to explore
broader mechanisms in addictions treatment outcomes (Diaz-Batanero et al., 2019; Wiernik
etal., 2020)8.

T\We also examined whether PID-5 traits predicted dropout before 30 days in treatment (Meyvents = 26 pre-30 day terminations; Table
S8). PID-5 trait differences between this very-early termination group and others showed a similar pattern as comparisons of overall
treatment completion versus termination groups, with generally larger effect sizes.
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Gender moderated several other traits’ relationships with treatment termination time. Several
PID-5 traits that are often considered more male-typical (Grandiosity, Callousness, Hostility,
Irresponsibility) were strongly related with rapid treatment termination among men, but
only weakly or not at all (e.g., Grandiosity) among women. Conversely, a PID-5 trait often
considered more female-typical (Submissiveness) was associated with treatment termination
and termination time among women, but not men. Notably, PID-5 trait relationships with
treatment termination were consistently attenuated by age. For age-45 participants, nearly
all PID-5 relationships with treatment termination were null (a negative relationship with
Submissiveness being the sole exception). Overall, it appears that maladaptive personality is
a risk factor for premature treatment termination primarily among young patients, especially
young men.

Finally, there were several interactions of trait and condition. Among patients with high
levels of emotional volatility, anxiety, and inattention, participants receiving the distress
intolerance skills training (SIDI) were more likely to complete treatment and to do so more
quickly. These effects are consistent with SIDI’s theoretical framework, which integrates
exposure therapy, dialectical behavior therapy, and acceptance and commitment therapy
components. Such treatments have been shown to be beneficial among those with high
anxiety and poor emotion regulation (Linehan et al., 2006; Vgllestad et al., 2012). As SIDI is
a brief treatment specifically developed for use in residential addiction centers, embedding it
in ongoing programs may enhance some positive treatment outcomes.

Measurement invariance: personality psychopathology assessments function well

across age and gender groups

4.3.

Although ~12 % of items showed some evidence for differential item functioning by age
and gender, the sizes of these effects were consistently small, and scale-level differential
test functioning was negligible. These results are consistent with the few other studies
that have examined PID-5 measurement invariance (Suzuki et al., 2019; Van den Broeck
et al., 2013) and bode well for clinical use of unadjusted PID-5 scale scores to assess
and monitor personality pathology across age and gender groups. Computerized scoring
algorithms incorporating the small differences in item parameters across groups may be
useful to minimize any potential differential test functioning effects.

Limitations and future directions

We identified several limitations that should be addressed in future research. First, due to
limited power, we could not test for potential 3-way interactions (age x gender X trait) in
the survival analyses or age gender interactions in the measurement invariance analyses,
particularly as such effects are likely to be small in magnitude. Second, socioeconomic and
ethnic/cultural differences may have some impact of findings, which should be investigated
in future research. Finally, future work is needed to examine whether AMPD traits predict
other substance-related treatment outcomes, such as time to relapse or time to incarceration.

8Ina separate study, the median time to complete the disinhibition scales was 2 minutes and the maximum time was 4 minutes
(Stephan Dilchert, personal communication, June 14, 2021).
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4.4. Conclusion

This study is one of few to document the longitudinal criterion-related validity of a measure
designed around the AMPD. It is also the first study to examine invariance of the PID-5
using a continuous age indicator and to provide effect size estimates for differential
functioning across gender and age. Most importantly, it is only the third study to apply

the PID-5 in a residential addiction treatment context and examine clinical utility to inform
substance use treatment. Unlike other personality pathology inventories (e.g., Minnesota
Multiphasic Personality Inventory), the PID-5 is non-proprietary and freely available. This
makes it a valuable tool to provide accessible, open source, and valid clinical screening.
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Treatment completion and termination probability by days in treatment
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Fig. 1.
Participants who successfully completedtreatment did so after a median of 155 days (/QR =
94, 182).
Participants who prematurely terminatedtreatment did so after a median of 72 days (/QR =
37, 118).
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(A) Simple slopes for Female and Male particpants, age 18
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(B) Simple slopes for male particpants, age 18, 30, and 45
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Fig. 2.
Hazard ratios for PID-5 z-scores predicting premature treatment termination.
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(A) Traits with consistent predictive power across gender
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(B) Traits with inconsistent predictive power across gender
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(A) Traits generally show decreasing predictive power with age

Disinhibition

Distractibility
— z=2

Impulsivity

1

0

-1
=2

Page 20

Age 18 Age 30 Age 45
0/, 4 10/, 4 0/
100% B=.65 HR=192[1.35,2.73 100% B=.35HR=142[1.13,1.79] 100% B=-.02,HR =0.98[0.71, 1.34]
75% 75% 1 75%
50% 50% 1 50%
25% 25% 1 25% 1 e
0%, =~ %l =< %, -—_
0 30 60 90 120 150 180 0 30 60 90 120 150 180 0 30 60 90 120 150 180
0/, o 0/, o 0/, 4
L B= .44, HR = 1.55 [1.07, 2.25] N B=.22, HR=1.25[0.98, 1.59] L B=-.05,HR = 0.95[0.70, 1.30]
75% 75% 1 75%
50% 50% 1 50%
25% 25% 1 25% /
ot <2 ot~ %l —
0 30 60 90 120 150 180 0 30 60 90 120 150 180 0 30 60 90 120 150 180
0/, < 0/ 0/ <
100% B=.60,HR = 1.82[1.27,261] 100% B=.35HR=141[1.12,1.79] 100% B=.03 HR=1.03[0.75, 1.42]
75% 75% 1 75%
50% 1 50% 1 50%
25% 25% 1 25% f
R %l <4 000 %l -~ 0
0 30 60 90 120 150 180 0 30 60 90 120 150 180 0 30 60 90 120 150 180
0/, 4 10/, o 0/,
100% B=.59, HR = 1.80 [1.27, 2.57 100% B=.30,HR = 1.35[1.07, 1.68] 100% B=-.07, HR=0.93[0.67, 1.31]
75% 75% 1 75%
50% 50% 1 50% |
25% 25% 1 25% /
00/0— T T T T T T T 00/0_ T T T T T T T 00/0_ T - T T T T T T
0 30 60 90 120 150 180 0 30 60 90 120 150 180 0 30 60 90 120 150 180
0/, 4 10/, 4 0/
100% B =53 HR=171[1.19, 2.45] 100% B=.29, HR = 1.33[1.05, 1.69] 100% B=-.03, HR = 0.98 [0.68, 1.39)
75% 75% 1 75%
50% 50% 1 50%
25% 25% 1 25% —

0%,

0% 1

ittt

0%

0 30 60 90 120 150 180

0 30 60 90 120 150 180

Drug Alcohol Depend. Author manuscript; available in PMC 2022 November 01.

0 30 60 90 120 150 180



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Choate et al. Page 21

Negative Affectivit, % 1 100% 1 % 1
g 4 100% = 41, HR = 1.51 [1.05, 2.19] 00%1 p=22 HR=124[099,156] '°°*7 p=-.03, HR=0.97(069,137)
=7 75%1 75%1 75% 1
= 50% | 50% | 50% |
2 25% ] 25% | 25% | —
0% 0% 0%,
0 30 60 90 120 150 180 0 30 60 90 120 150 180 0 30 60 90 120 150 180
Anxiousness 100% 100% 4 100%-
g | B=.49,HR=164[1.14,2.35] | B=.26,HR=129[1.03,162] "1 B=-.04,HR=096[069,1.34]
— 75% 1 75%{ 75% 1
= .0 50%1 50% 50%
-2
25%1 25% 25% 1 —
//
0% 0% 0%,
0 30 60 90 120 150 180 0 30 60 90 120 150 180 0 30 60 90 120 150 180
Hostility 9% 4 9% % -
= 100% p= 61, HR=183[1.29,260] '°°°1 p=30,HR=147(117.185 0% p=.11.HR=1.12[0.79, 157]
— %y 75% 75% 75% -
— 0
— e 50% 1 50% 50% 1
-2
25%1 25% 25%
0% T T T T T T T 0% T 'x T T T T T 0% T - T T T T T T
0 30 60 90 120 150 180 0 30 60 90 120 150 180 0 30 60 90 120 150 180
Callousness % 4 % %
— 100% g s HR=179[1.37,234] '°°*] p=31,HR=1361.12,165] %] p=-04, HR=0.96[0:67,1.38]
1 75%1 75% 75%
0
— 50% 1 50% 50%
25% 25%1 25%1 /——‘
0% T T T T T T T 0% T T T T T T T 0% T T T T T T T
0 30 60 90 120 150 180 0 30 60 90 120 150 180 0 30 60 90 120 150 180
Grandiosity "
%1 % %
[p— 100%1 g= aa HR=1561.11,218) °°%1 p=28 HR=132(108.1621 °°*] B=.07.HR=107(078,1.48]
— g 75% 1 75% 75%
— 50% 1 50% 50%
25% 1 25% 25% —_—
0% 0% 0%
0 30 60 90 120 150 180 0 30 60 90 120 150 180 0 30 60 90 120 150 180
Restricted Affectivity 100%4 100%4 100%4
— g B= .40, HR = 1.49[1.06, 2.11] B=.17,HR=1.19[0.95, 1.48] B=-12,HR =0.89[0.61, 1.30]
— (1) 75% 1 75% 75%
— -; 50% 1 50% 50%
25% 1 25% 25% 1 —
0% 0% 0% 1L,
0 30 60 90 120 150 180 0 30 60 90 120 150 180 0 30 60 90 120 150 180
Days in treatment Days in treatment Days in treatment
Y
(B) Submissiveness is the exception—becoming a negative predictor with age
9 9 9
Submissiveness 100%9 g= 05, HR=096[0.65 140] '°°*7 p=-24 HR=0707061,102] %1 p=-48 HR=062[043, 0.88]
— z=2 75% 75% 75%
— 1
= o 50% 50% 50%
9 _—
25% 25% 25% ————
o = %L
0 30 60 90 120 150 180 0 30 60 90 120 150 180 0 30 60 90 120 150 180
Days in treatment Days in treatment Days in treatment

Traits with || > .40 for one or more groups shown.

Fig. 4.
Trait interactions with age.
Predicted termination probability by number of days in treatment and PID-5 trait z-score.
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Baseline Characteristics of Participants Completing vs Terminating Treatment.

Table 1

Complete Treatment

Terminate Treatment

a @ Mean or Prop. SD Mean or Prop. SD d/Diff  95%ClI
Demographics
Days in treatment — — 135.35 48.94 78.48 50.56 -56.87 —67.87 —45.87
Age (years) — — 3574 11.00 32.26 983 -347 -584  -111
Prop. male — — 0.62 — 0.68 — 0.06 -0.04 0.17
Prop. white — — 0.83 — 0.74 — -0.09 -0.18 0.00
Prop. completed high school —— — 0.77 — 0.66 — -0.11 -0.21 -0.01
Prop. court mandate — — 0.82 — 0.87 — 0.05 -0.04 0.13
Prop. active condition (SIDI) — — 0.51 — 0.53 — 0.02 -0.10 0.14
PID-5 Traits
Negative Affectivity 093 093 -.06 1.00 A1 1.02 .16 -.06 0.39
Emotional Lability 0.87 087 -.07 1.00 .09 1.02 .16 -.07 0.38
Anxiousness 0.89 0.90 .04 1.00 .10 1.00 14 -.08 0.36
Separation Insecurity 0.88 0.89 -.07 0.99 12 1.04 .18 -.04 0.41
Submissiveness 077 077 -.04 099  -.09 1.02  -12 -.34 0.10
Hostility 089 089 -11 0.97 21 1.04 .32 .09 0.54
Perseveration 0.86 0.86 -.07 0.99 13 1.02 .20 -.02 0.42
Detachment 091 092 -.05 1.01 .07 1.00 12 -.10 0.34
Anhedonia 082 082 -.05 0.99 .08 1.04 13 -.09 0.35
Depressivity 092 092 -.04 1.01 .05 1.02 .09 -.14 0.31
Intimacy Avoidance 079 080 -.02 1.01 -.01 1.01 .01 -.21 0.23
Restricted Affectivity 0.74 074 -.09 0.94 A1 1.09 19 -.03 0.42
Suspiciousness 065 0.68 -.04 1.02 .06 0.97 .10 -.13 0.32
Withdrawal 089 0.89 -.05 1.00 .06 1.01 A1 -11 0.33
Antagonism 091 092 -.05 0.98 12 1.05 .18 -.05 0.40
Attention Seeking 0.88 0.89 -.05 1.01 A1 0.98 .16 -.07 0.38
Grandiosity 075 0.75 -.08 0.96 A3 1.05 .22 -.01 0.44
Callousness 089 090 -.13 0.89 .24 1.14 .38 15 0.60
Deceitfulness 0.87 0.88 -.05 0.99 .10 1.02 15 -.08 0.37
Manipulativeness 086 0.86 -.04 0.96 14 1.09 .18 -.04 0.40
Disinhibition 091 091 -10 1.01 .18 0.96 .28 .05 0.50
Distractibility 090 090 -.08 1.02 13 0.99 21 -.01 0.43
Impulsivity 0.83 0.84 -.08 0.99 17 0.98 .25 .02 0.47
Irresponsibility 0.74 074 -.08 1 13 1.01 .22 -.01 0.44
Rigid Perfectionism 0.89 0.89 -.06 0.98 .09 1.05 15 -.07 0.37
Risk Taking 0.88 0.88 -.09 1 21 0.99 31 .08 0.53
Psychoticism 096 096 -.04 1.04 .02 0.91 .06 -17 0.28
Eccentricity 095 095 -.07 1.02 .10 0.96 17 -.05 0.40
Perceptual Dysregulation 0.88 0.88 -.04 1.04 .00 0.89 .04 -.18 0.26
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Complete Treatment Terminate Treatment

a @ Mean or Prop. SD Mean or Prop. SD d/Diff ~ 95%ClI
Unusual Beliefs 0.86 0.87 -.02 1.01 .01 0.97 .02 -.20 0.25

Note: Tx = treatment, prop. = proportion, SD = standard deviation, Diff. = difference, = Cohen’s d, 95 % CI = 95 % asymmetric confidence
interval. Domain names are italicized. PID-5 values are for estimated factor scores accounting for any differential item functioning; comparisons
for PID-5 sum scores are available in Table S1.
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