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Abstract

Identifying correlates of treatment response may help to improve outcomes for adolescents
and young people with substance use disorder (SUD). We assessed treatment response
in an adolescent/young person-specific community-based residential SUD programme
located in NSW, Australia. Participants (N=100) were aged 16-24 years and recruited
between 2018 and 2020 from a cohort study investigating treatment outcomes over time.
We assessed treatment response using available data at 1-year follow-up (n=24). Approxi-
mately one third (n=9) of participants were classified as responders at 1-year follow-up
(i.e. scoring below the clinical cut-off on the Brief Symptom Inventory Global Severity
Index). At treatment entry, responders had higher levels of self-efficacy (d=1.04), bet-
ter functional status (d=1.09), and less borderline personality disorder (BPD) symptoms
(d=1.26). Exploratory whole-sample analyses indicated over half of participants (56%)
screened positively for a diagnosis of BPD at treatment entry, which was associated with
more severe global psychiatric symptoms (d=.85), poorer functional status, (d=.76),
lower self-efficacy (d=.73), higher substance use severity (d=.46), yet better cognitive
functioning (d=.75). Findings suggest that comorbid BPD is common in this setting and
may contribute to poorer outcomes for adolescents and young people with SUD.
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Background

Globally, substance use disorder (SUD) in young people is diverse in its prevalence, onset,
and course, though there is consensus that use in this sensitive developmental period is
associated with increased burden of disease (Degenhardt et al., 2016) and adverse long-
term outcomes (McCabe et al., 2022). Earlier initiation of substance use (e.g. in adoles-
cents aged 12—17 years) increases the risk of transitioning to SUD (Volkow et al., 2021). In
Australia, thirty percent of young people aged 14-24 drink alcohol at risky levels at least
monthly and nearly one quarter have engaged in illicit drug use over a 12-month period
(AIHW, 2020). Evidence-based approaches for prevention, early intervention, and treat-
ment of SUD in adolescents and young people are a significant area of need given the
potential impacts of substance use on neuromaturation (Luciana & Feldstein Ewing, 2015;
Squeglia, 2020) and psychosocial growth during this rapid period of development that
marks the transition from puberty to adulthood (Gray & Squeglia, 2018).

In contrast to adult SUD populations, treatment studies for young people with SUD are
scarce (Stockings et al., 2016). A recent review included studies published between 2016
and 2019 and highlighted that family-based approaches, cognitive behavioural therapy
(CBT), and multicomponent interventions (i.e. family-based or CBT approaches combined
with motivational interviewing and/or contingency management) have the strongest level
of evidence supporting them as well-established interventions for adolescent SUD (Fadus
et al., 2019), in line with the previous reviews of outpatient SUD treatments for adolescents
(Hogue et al., 2014, 2018; Waldron & Turner, 2008). In a recent overview of reviews on
outpatient psychosocial interventions for young people (including adolescents) with SUD,
43 reviews were identified from 1990 to 2018. Despite the volume of evidence, only six
reviews were rated as moderate-high methodological quality, raising concerns about the
validity of the evidence base (Snowdon et al., 2019).

In contrast to outpatient interventions, residential SUD treatments are more intensive
and provide a level of care suited to people experiencing severe and complex SUD who
may present with cooccurring psychosocial complexities and/or psychiatric comorbidities
(Reif et al., 2014). Typically, these are multicomponent treatments including psychosocial
interventions, milieu-based therapy, vocational training, accommodation, and medical care
integrated in community, hospital, or prison settings. A number of reviews have charted the
evidence for community-based residential treatment studies over the past 20 years (Bru-
nette et al., 2004; Cleary et al., 2009; de Andrade et al., 2019; Drake et al., 2008; Malivert
et al., 2012; Reif et al., 2014; Smith et al., 2006; Vanderplasschen et al., 2012), though
the quality of evidence varies due to methodological heterogeneity. Most studies involve
adult and, less frequently, young adult populations. In contrast, though it is recommended
that services are specifically targeted to young people rather than being integrated into
adult services (Christie et al., 2020), there are fewer studies of community-based residen-
tial treatment programmes designed specifically for adolescents and/or young people. One
review of community-based residential treatment for adolescent populations highlighted
several methodological weaknesses and mixed findings of the eight included studies from
1990 to 2009 (Tripodi, 2009). More recent studies provide evidence to support this treat-
ment modality (Marceau et al., 2021a, 2021b; Uliaszek et al., 2019a, 2019b), though stabil-
ity of these outcomes over time is inconclusive (Edelen et al., 2009).

Though there is a lack of consensus regarding its definition in SUD research, treatment
retention is commonly associated with improved outcomes in SUD treatment (Dacosta-
Séanchez et al., 2022; Turner & Deane, 2016) resulting in many studies seeking to identify
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factors associated with treatment completion and/or non-completion, including dropout. Four
of the most consistent dropout risk factors are younger age, the presence of personality disor-
der, cognitive deficits, and lower levels of treatment alliance (Brorson et al., 2013). The first
meta-analysis in this area estimated a high overall dropout rate of 30% and identified several
predictors ranging from SUD-related variables, participant demographics, and treatment char-
acteristics (Lappan et al., 2020). Significantly, this meta-analysis included studies of adult
populations (i.e. > 18 years), but adolescent-specific treatments were excluded.

Relatively fewer studies have examined dropout risk factors in residential SUD treatment
programmes specifically targeting adolescents and young people. A recent study predicting
dropout reported associations with more severe adolescent emotional and social difficulties,
less parental involvement in treatment, and challenges with parenting during childhood and
adolescence in combination with mental health and substance use difficulties during adoles-
cence (Uliaszek et al., 2019a, 2019b). Conversely, adolescents who report greater levels of
therapeutic engagement show increased treatment retention (Abdel-Salam & Gunter, 2014).
Admission characteristics of having commercial health insurance, a family history of SUD,
living with only one biological parent, and a history of physical or sexual abuse were associ-
ated with non-completion for male adolescents (Neumann et al., 2010).

In line with studies of treatment retention, investigating the issue of treatment response
more broadly is a perennial issue in psychotherapy research (Lambert, 2013). An overarch-
ing aim is to match the most beneficial treatment to a particular individual (e.g. in the treat-
ment of depression: Cohen & DeRubeis, 2018). There are multiple ways to investigate treat-
ment response, including studies investigating the characteristics of those who show clinical
improvement (i.e. responders) in contrast to those who do not (i.e. nonresponders). Studies
of treatment response in residential SUD programmes specifically targeting adolescents and
young people are relatively sparse compared to the adult literature. Some studies have focused
on young adult populations in adult residential treatment settings; for example, polysubstance
use and attention deficit hyperactivity disorder are associated with treatment nonresponse
(Andersson et al., 2021). Other studies have focused on treatment mechanisms in residential
settings; for example, how changes in proposed mechanisms influence outcome (Kelly et al.,
2011) and the role of the therapeutic alliance (Urbanoski et al., 2012) for young adults.

Given the importance of studying treatment response in residential settings specifically
for the treatment of SUD in young people, the aims of the current study were as follows:
First, we sought to determine rates of treatment response in a community-based residential
programme for young people aged 16-24 years with SUD. Second, to investigate potential
concomitants, we assessed the influence of pre-treatment characteristics including sociode-
mographics, substance use characteristics and severity, psychiatric symptom severity, bor-
derline personality disorder, cognitive functioning, self-efficacy, and functional status, as
well as treatment duration, on treatment response. Third, we conducted exploratory analy-
ses to investigate the influence of identified concomitants of treatment response, including
effects on outcomes at 1-year follow-up.

Methods
Participants

Participants were recruited into the Triple Care Farm (TCF) cohort study of young
people in residential SUD treatment comprising milieu therapy and group dialectical
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behaviour therapy over a 10-year period (Marceau et al., 2021b). Specifically, we used
data from cohort B (N =100; data collection period: 2018-2020) to investigate treatment
response and nonresponse in this sample. Cohort B data were utilised as it included a
longitudinal follow-up at 1-year, allowing us to examine durable effects of treatment.
Participants were recruited from TCF, a community-based residential treatment pro-
gramme for young people aged 16-24 years located in the NSW Southern Highlands,
Australia. The treatment model at TCF is a 12-week holistic psychosocial programme
incorporating general principles from milieu treatment, individual and group therapy,
and structured worker-resident activities throughout the day and evening. The setting
is a forested farm with residential huts and common areas. It is non-religious and has a
health-based multidisciplinary focus. It is a voluntary service without inpatient care and
no secure offender facilities. The 12-week residential treatment programme is followed
by community aftercare. Referrals to the programme are received Australia-wide, and
most young people entering the service are self-referrals. Participants were eligible for
the study if they received a diagnosis of substance use disorder upon referral to treat-
ment, were aged 16-24 years, had completed detoxification prior to treatment entry to
the residential programme, and had fluency in English to a level needed to understand
study requirements (Marceau et al., 2021b). The participant cohort in this study were
previously assessed at the following time points: baseline; 6 weeks (mid-treatment);
12 weeks (end-of-treatment); 6 months; and 1 year. We have previously reported on
changes in primary and secondary outcomes over time (Marceau et al., 2021b). For the
purposes of the current study, we used all available data at 1-year follow-up (n=24) to
calculate treatment response.

Ethics approval was granted by the University of Wollongong Health and Medical
Human Research Ethics Committee (reference 2017/233) and the Aboriginal Health and
Medical Research Council (AH&MRC; reference 1319/17). During recruitment of cohort
B, adult participants (i.e. those aged 18 years and older) provided written informed consent
following a full explanation of study procedures (n.b., for participants under 18 years of
age, legal guardians provided consent, while these participants provided assent to partici-
pate in the study).

Measures
Clinical Assessment

Following routine intake assessment, participants took part in a semi-structured interview
conducted by a research assistant (psychologist) to obtain sociodemographic and substance
use characteristics.

Substance Use Severity

The Severity of Dependence Scale (SDS; Gossop et al., 1995) is a self-report question-
naire used to measure severity of use for participants’ primary problematic substance. Par-
ticipants rated 5 items on a scale from 0 to 3 (example items include “How strong is your
desire or craving to use the substance?” and ‘“Have you experienced any problems as a
result of your substance use?”’). Higher scores indicate more severe substance dependence.
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Psychiatric Symptom Severity

The Brief Symptom Inventory (BSI; Derogatis, 1993) was used to measure psychiatric
symptoms. This 53-item self-report questionnaire consists of nine subscales (somati-
sation, obsessive compulsive, interpersonal sensitivity, depression, anxiety, hostility,
phobic anxiety, paranoid ideation, and psychoticism) and three global indices (Global
Severity Index, Positive Symptoms Distress Index, Positive Symptoms Total). Partici-
pants indicated how much each item had distressed or bothered them during the past
7 days (including today) on a scale from O to 4 (example items include “Feeling no
interest in things” and “Feeling so restless you couldn’t sit still”’). Higher scores indicate
more severe psychiatric symptoms.

Borderline Personality Disorder

Participants completed the McLean Screening Instrument for Borderline Personality Dis-
order (MSI-BPD), a validated BPD diagnosis screening tool (Zanarini et al., 2003). In this
10-item self-report scale, participants provide a yes/no response to indicate whether they
have experienced symptoms over the past 2 weeks (example item: “Have any of your clos-
est relationships been troubled by a lot of arguments or repeated breakups?”’). Consistent
with the previous reports, scores greater than or equal to seven were used as a clinical cut-
off to indicate the presence of BPD (Zanarini et al., 2003).

Specific BPD symptoms were assessed during a semi-structured interview. Participants
rated the severity of all BPD symptoms over the past 2 weeks on a scale from 1 to 6 (from
1 “none of the time” to 6 “all of the time”) as per DSM-5 criteria (American Psychiat-
ric Association, 2013). Higher scores indicate more severe BPD symptoms. This method
shows reliability and validity as a dimensional measure of BPD symptoms (Miller et al.,
2018; Woodbridge et al., 2021).

Cognitive Functioning

The Montreal Cognitive Assessment (MoCA; Nasreddine et al., 2005) was used as a brief
measure of overall cognitive functioning. The MoCA was originally developed to detect
mild cognitive impairment in dementia populations but is now widely used in other clinical
populations including SUD populations (Marceau et al., 2016). Domains assessed include
executive function, working memory, short-term memory, language, and visuospatial abil-
ity, and the outcome measure for the current study was total MoCA score, with higher
scores indicating better cognitive functioning.

Self-Efficacy

The Brief Situational Confidence Questionnaire (BSCS; Breslin et al., 2000) was used to
assess self-efficacy. During this 8-item self-report questionnaire, participants are presented
with scenarios including possible precipitants to relapse and must rate their confidence
from 0 to 100 in resisting relapse (example item: “Urges and temptations e.g. if I suddenly
had an urge to drink or use drugs; if I were in a situation where I had often used drugs or
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drank heavily; if I began to think of how good a rush or high had felt”). Higher scores indi-
cate greater self-efficacy to resist using drugs.

Functional Status

The World Health Organisation Quality of Life-8 (The WHOQOL Group, 1998) is an
8-item self-report questionnaire developed from the World Health Organisation Quality
of Life Instrument Abbreviated Version. Participants rate their functioning from 1 to 5
over the past 2 weeks across a range of domains influencing quality of life (example items
include “Do you have enough energy for everyday life?” and “How satisfied are you with
your ability to perform daily living activities?”’). Higher scores indicate better functioning.

Treatment Duration

This variable was represented by total days spent in treatment.

Treatment Response

The BSI Global Severity Index was designated as the primary outcome measure in the
previous cohort study (Marceau et al., 2021b) and was therefore used to calculate treatment
response and nonresponse in the present study. To maximise available data at the 1-year
follow-up endpoint of the study, treatment response and nonresponse were designated by
using the established clinical cut-off for the BSI Global Severity Index (i.e. scores >63).
Data were available for n=24 participants at 1-year follow-up, which represented an attri-
tion rate of 51% based on the subsample of follow-up assessments due during the funding
period (Marceau et al., 2021b). Participants with clinically significant levels of psychiatric
symptoms at 1-year follow-up were considered nonresponders, while participants scoring
in the normal range were considered to show a favourable treatment response.

Statistical Analyses

Analyses were performed using IBM Statistical Package for the Social Sciences (SPSS ver-
sion 29.0; IBM Corp, 2022). During data cleaning, Little’s Missing Completely at Random
(MCAR; Little, 1988) test was non-significant (chi-square =267.838, df =281, p=0.704);
thus, we assumed no non-random patterns for missing values.

To investigate concomitants of treatment response, a series of between-group com-
parisons of responders versus nonresponders were performed using #-tests and chi-squared
tests, with non-parametric alternatives used where necessary.

Further exploratory analyses were conducted to investigate the influence of identi-
fied concomitants of treatment response and nonresponse, including effects on outcomes
at 1-year follow-up. Specifically, this involved additional between-group comparisons as
above, bivariate correlations, and a multiple linear regression model to predict outcome at
1-year follow-up.
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Results
Rates of Treatment Response

Using the Brief Symptom Inventory Global Severity Index clinical cut-off, we found that
62.5% of young people (n=15) were classified as nonresponders at 1-year follow-up,
resulting in only approximately one third of young people (37.5%; n=9) showing a favour-
able response to treatment.

Characteristics Associated with Treatment Response

To investigate concomitants of treatment response, we assessed the influence of pre-treat-
ment variables including sociodemographics, substance use characteristics and severity,
psychiatric symptoms, borderline personality disorder, cognitive functioning, self-efficacy,
and functional status, as well as treatment duration. Specifically, we conducted a between-
group comparison of these characteristics for responders versus nonresponders at 1-year
follow-up (see Table 1).

Sociodemographics

Sociodemographic characteristics at treatment entry did not significantly differ between
groups. Participants were of a similar age (nonresponders: M=20.3 years; responders:
M=20.9 years) and primarily male (86.7% of nonresponders (n=13); 66.7% of respond-
ers (n=26)). Similar levels of education were observed (nonresponders: M =9.9 completed
school years; responders: M =10.7 completed school years), and most participants were
unemployed (66.7% of nonresponders (n=10); 77.8% of responders (n=7)), living in
rental accommodation (73.3% of nonresponders (n=11); 77.8% of responders (n="7)), and
single (73.3% of nonresponders (n=11); 77.8% of responders (n="7)) at the time of treat-
ment entry.

Substance Use Characteristics and Severity

There were no significant between-group differences in substance use characteristics and
severity. Approximately half of the sample reported cannabis as their primary substance of
concern at treatment entry (53.3% of nonresponders (n=8); 50.0% of responders (n=4)),
while approximately one third of responders (37.5% (n=3)) reported amphetamine-type
stimulants, and one quarter of nonresponders (26.7% (n=4)) reported alcohol. Severity
indicators over 3 months prior to treatment entry showed low levels of injecting drug use
for both groups (0% of nonresponders; 16.7% of responders (n=1)), with approximately
one third of participants overdosing from any drug (36.4% of nonresponders (n=4);
33.3% of responders (n=2)), and a small percentage being arrested (18.2% of nonrespond-
ers (n=2); 16.7% of responders (n=1)). Both groups showed severe levels of depend-
ence based on pre-treatment Severity of Dependence Scale (SDS) scores (nonresponders:
M=10.2; responders: M=10.7).
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Table 1 Pre-treatment characteristics of young people in residential substance use disorder treatment: Com-
parison of nonresponders versus responders at 1-year follow-up

Variable Nonresponders (n=15) Responders (n=9) p d
Age (M, SD) 20.3 (1.6) 20.9 (2.2) 486
Gender (n, % male)* 13 (86.7) 6 (66.7) 326
Education (completed school years; M, SD) 9.9 (1.6) 10.7 (1.1) 236
Completed further study (n, %)* 1(6.7) 3(33.3) 130
Employment status (n, %) .824
Unemployed 10 (66.7) 7(77.8)
Full- or part-time employment 3(20.0) 1(11.1)
Receiving pension or allowance 2(13.3) 1(11.1)
Accommodation (n, %) 813
(Residing with) rental tenant/homeowner 11 (73.3) 7(77.8)
Homeless 3(20.0) 1(11.1)
Other 1(6.7) 1(11.1)
Relationship status (n, % single)* 11 (73.3) 7(77.8) 1.0
Primary problematic substance® (n, %) 203
Cannabis 8(53.3) 4 (50.0)
Amphetamine-type stimulants 2(13.3) 3(37.5)
Alcohol 4 (26.7) 0 (.0)
Sedatives 1(6.7) 0(0)
Heroin 0(0.0) 1(12.5)
Injected during last 3 months® (1, %)* 0(0.0) 1(16.7) 353
Overdosed (any drug) last 3 months® (n, %)* 4 (36.4) 2(33.3) 1.0
Arrested in the last 3 months® (n, %) 2(18.2) 1(16.7) 1.0
Substance use severity® (M, SD) 10.2 (3.0) 10.7 (2.4) .686
Brief Symptom Inventory? (M, SD)
Global Severity Index 73.8(9.2) 67.8 (9.9) 177
Positive Symptoms Distress Index 69.5 (10.0) 64.3 (10.5) .309
Positive Symptoms Total 70.8 (8.7) 64.8 (8.3) 141
Somatisation 68.4 (9.5) 65.8 (6.4) 529
Obsessive compulsive 73.9 (8.6) 68.1 (8.1) .150
Interpersonal sensitivity 70.0 (13.5) 62.0 (11.7) .189
Depression 72.5(10.3) 62.8 (11.5) .063
Anxiety 69.1 (8.3) 64.9 (10.7) 222
Hostility 65.0 (12.6) 56.5 (11.7) .145
Phobic anxiety 62.6 (11.7) 67.4(6.2) .366
Paranoid ideation 68.1 (10.0) 62.1 (12.4) 251
Psychoticism 72.1 (11.6) 70.4 (8.1) 722
BPD symptom count (M, SD) 8.0 (1.5) 5.72.4) .022*  1.26
Cognitive functioning® (M, SD) 273 2.1 27.4 (1.7) .853
Self-efficacy® (M, SD) 33.8(20.4) 56.6 (24.5) .044* 1.04
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Table 1 (continued)

Variable Nonresponders (n=15) Responders (n=9) p d
Functional status® (M, SD) 2.4 (0.8) 3.3(0.9) .035* 1.09
Treatment duration (days; M, SD) 55.0 (33.8) 57.4 (33.1) .864

BPD symptom count, McLean Screening Instrument for Borderline Personality Disorder total score; Cog-
nitive functioning, Montreal Cognitive Assessment; Functional status, World Health Organisation Quality
of Life-8; Self-efficacy, Brief Situational Confidence Questionnaire; Substance use severity, Severity of
Dependence Scale

*p<.05

#Fisher’s exact test

*Responders n=8

"Nonresponders n=11; responders n=6
“Nonresponders n=12; responders n="7

9Nonresponders n= 12; responders n==8

Psychiatric Symptoms

Global psychiatric symptoms were in the clinical range (scores>63) for both groups
at treatment entry (Brief Symptom Inventory Global Severity Index (BSI GSI): non-
responders: M =73.8; responders: M =67.8). As BSI GSI was used to classify treat-
ment response at 1-year follow-up, the absence of a significant pre-treatment difference
suggested that both groups commenced treatment with comparable symptom severity.
Similarly, global positive symptoms (BSI Positive Symptoms Distress Index (PSD) and
Positive Symptoms Total (PST)) did not significantly differ between groups (BSI PSD:
nonresponders: M =69.5; responders: M=64.3; BSI PST: nonresponders: M=70.8;
responders: M =64.8). Moreover, BSI subscale scores, as indicators of specific psychi-
atric symptom patterns, indicated no significant differences between groups. There was,
however, a trend (p =0.063) toward nonresponders showing greater severity of depres-
sion symptoms (M =72.5) compared to responders (M =62.8) at treatment entry.

Borderline Personality Disorder Symptom Count
The number of pre-treatment borderline personality disorder (BPD) symptoms endorsed
based on the McLean Screening Instrument for Borderline Personality Disorder (MSI-

BPD) was significantly higher for nonresponders (M =8.0) compared to responders
(M =5.7), representing a large effect (p =0.022, d=1.26).

Cognitive Functioning

Assessment of cognition at treatment entry indicated that both groups showed similar
levels of cognitive functioning (nonresponders: M =27.3; responders: M =27.4).
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Self-Efficacy

Nonresponders reported significantly lower self-efficacy at treatment entry (M =33.8) in
contrast to responders (M =56.6), representing a large effect (p =0.044, d=1.04).

Functional Status

Pre-treatment functional status was significantly lower for nonresponders (M=2.4)
compared to responders (M =3.3), representing a large effect (p =0.035, d=1.09).

Treatment Duration

The total number of days spent in treatment was similar for both groups (nonresponders:
M =55.0 days; responders: M =57.4 days), indicating a comparable treatment dose.

Exploratory Analyses: Impact of BPD on Treatment Response and Outcomes

Given that global severity of BPD symptoms at treatment entry displayed the largest effect
in distinguishing responders from nonresponders, we conducted further exploratory analy-
ses to better understand the expression and impact of BPD symptoms in the current sample.

Firstly, we used the MSI-BPD clinical cut-off (i.e. scores>7) to estimate the preva-
lence of BPD in the total sample at treatment entry. Over half of participants (n=>56:
56%) screened positively for a potential diagnosis of BPD. Between-group comparison
of pre-treatment characteristics for young people with and without a potential comorbid
BPD diagnosis is presented in Table 2, including basic sociodemographics, primary sub-
stance of concern and substance use severity, global psychiatric symptom severity, cog-
nitive functioning, self-efficacy, and functional status, as well as treatment duration. The
comorbid BPD group was significantly younger (M =20.3) than the SUD-only group
(M=21.2,p=0.043, d=0.41), but there were no between-group differences regarding gen-
der, education level, or primary substance of concern. Both groups also spent a compara-
ble length of time in treatment (SUD-only: M =51.6 days; comorbid BPD: M =48.6 days).
Severity of global psychiatric symptoms was significantly higher for the comorbid BPD
group (M=71.9) compared to the SUD-only group (M =62.6), representing a large effect
(p=<0.001, d=0.85). Participants with comorbid BPD also reported significantly higher
levels of substance use severity (M=10.1) compared to their SUD-only counterparts
(M=8.7), representing a medium effect (»p =0.049, d=0.46). Medium-large effects were
also found for functional status (SUD-only: M=3.5; comorbid BPD: M=3.0; p=0.001,
d=0.76), self-efficacy (SUD-only: M=54.8; comorbid BPD: M=37.2; p=0.002,
d=0.73), and cognition (SUD-only: M=25.3; comorbid BPD: M=27.2; p=0.003,
d=0.75), with the comorbid BPD group showing poorer functioning, lower self-efficacy,
and better cognitive functioning than the SUD-only group at treatment entry.

Next, we assessed the influence of specific symptoms of BPD on treatment response. Spe-
cifically, we compared ratings of pre-treatment symptom severity in responders versus nonre-
sponders. Table 3 shows the profile of BPD symptom severity for each group. Nonresponders
had significantly higher severity in two symptom domains: “unstable relationships” (M=4.4,
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Table 2 Pre-treatment characteristics of young people in residential substance use disorder treatment: Com-
parison of SUD-only group versus comorbid BPD group

Variable SUD-only Comorbid BPD  p d
(n=44) (n=56)

Age (M, SD) 21.1 (2.0) 20.3 (1.9) .043* 41

Gender (n, % male)* 34(77.3) 40 (71.4) .647

Education (completed school years; M, SD) 10.5 (1.3) 10.6 (1.0) .605

Primary problematic substance® (n, %) 417

Cannabis 14 (32.6) 24 (43.6)

Amphetamine-type stimulants 17 (39.5) 14 (25.5)

Alcohol 4(9.3) 11 (20.0)

Cocaine 24.7) 2 (3.6)

Sedatives 24.7) 2 (3.6)

Heroin 24.7) 1(1.8)

Hallucinogens 1(2.3) 0(0.0)

Steroids 1(2.3) 0 (0.0)

Nicotine 0(0.0) 1(1.8)

Substance use severity" (M, SD) 8.7 (3.4) 10.1 (2.6) .049%* 46
Brief Symptom Inventory® (M, SD)

Global Severity Index 62.6 (12.1) 71.9 (10.1) <.001##*% 85
Cognitive functioningd (M, SD) 253 Q2.7 27.2 (2.2) .003** 75
Self-efficacy® (M, SD) 54.8 (25.2) 37.2 (22.0) .002#* 73
Functional status’ (M, SD) 3.5(0.7) 3.0(0.8) .001#* .76
Treatment duration (days; M, SD) 51.6 (32.7) 48.6 (34.0) .658

Cognitive functioning, Montreal Cognitive Assessment; Functional status, World Health Organisation
Quality of Life-8; Self-efficacy, Brief Situational Confidence Questionnaire; Substance use severity = Sever-
ity of Dependence Scale

BPD borderline personality disorder, SUD substance use disorder
*p<.05; #¥p <.01; #*+%p <.001

#Fisher’s exact test

2SUD-only n=43; comorbid BPD n=>55

®SUD-only n=33; comorbid BPD n=43

°SUD-only n=34; comorbid BPD n=44

4SUD-only n=32; comorbid BPD n=38

¢SUD-only n=33; comorbid BPD n=44

fSUD-only n=33; comorbid BPD n=46

p=0.019, d=1.07) and “paranoid ideation” (M=4.7, p=0.021, d=1.05) compared to respond-
ers (M=2.4 and M=3.0, respectively), representing large effects.

In the final stage of our exploratory analyses, we assessed the impact of pre-treatment
BPD symptom severity on outcomes measured at 1-year follow-up. Initially, we used bivari-
ate correlations to explore possible associations between specific BPD symptom severity and
substance use severity, self-efficacy, and functional status at 1-year follow-up (see Table 4).

Given the significant associations between substance use severity at 1-year follow-up
and the severity of several specific BPD symptoms (i.e. “real or imagined abandonment”;
“unstable relationships”; “impulsivity”; “mood dysregulation”; ‘“chronic emptiness”;
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Table 3 Pre-treatment severity of DSM-5 BPD symptoms in young people completing residential substance
use disorder treatment: Comparison of nonresponders versus responders at 1-year follow-up

BPD symptom (M, SD) Nonresponders (n=15) Responders (n=9) P d

1. Real or imagined abandonment 3.6 (2.2) 2.22.2) .146

2. Unstable relationships 4.4 (1.8) 2.4 (1.9) .019%* 1.07
3. Identity disturbance 3.7 (1.8) 34(1.9) 782

4. Impulsivity 4.7 (1.0) 3.9(1.3) .089

5. Self-harm or suicide 0.0 (0.1) 0.1(0.2) 415

6. Mood dysregulation 3.9(1.4) 3.1(0.9) .130

7. Chronic emptiness 3914 2.9 (1.3) .086

8. Anger 3.6(1.4) 2.8 (1.3) .168

9.1 Paranoid ideation 4.7 (1.4) 3.0(1.9) 021 1.05
9.2 Dissociation 2.4 (2.0) 2.4 (1.8) 916

BPD borderline personality disorder
*p<.05

Table 4 Associations between pre-treatment BPD symptom severity and outcomes of young people in resi-
dential substance use disorder treatment measured at 1-year follow-up

1. Substance use 2. Self-efficacy 3. Functional status

severity
1. Substance use severity 1
2. Self-efficacy —.64%F* 1
3. Functional status — J2%kEE R 1
4. Real or imagined abandonment STHE -.07 -.26
5. Unstable relationships 48* —.01 -.33
6. Identity disturbance .39 .01 -.27
7. Impulsivity AT* -.30 -.39
8. Self-harm or suicide —-.04 13 15
9. Mood dysregulation S -.31 -.33
10. Chronic emptiness S4k% —.15 -.34
11. Anger 18 -.27 -.37
12. Paranoid ideation 21 .02 -.31
13. Dissociation A41% -.02 -.17

1. Substance use severity, Severity of Dependence Scale; 2. Self-efficacy, Brief Situational Confidence
Questionnaire; 3. Functional status, World Health Organisation Quality of Life-8

BPD borderline personality disorder
*p<.05; #¥p <.01; #*+%p <.001

“dissociation”), we implemented a multiple linear regression model to assess the unique con-
tribution of each symptom in predicting severity of substance use at 1-year follow-up. The
overall model explained a significant proportion of the variance (F (6, 17)=5.51, p=0.002,
adjusted R-squared =0.54), but the only BPD symptom that significantly predicted substance
use severity was “dissociation” (B=1.19, p=0.010), with more severe dissociative symp-
toms predicting greater substance use severity at 1-year follow-up (see Table 5).
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Table 5 Pre-treatment BPD

A . B p t r

symptom severity as predictors

of substance use severlty at Real or imagined abandonment .42 .19 95 357

1-year follow-up in young people ) )

completing residential substance Unstable relationships -.07 -.03 —.14 .893

use disorder treatment Impulsivity 1.48 .35 1.70 .108
Mood dysregulation 1.08 28 1.76 .096
Chronic emptiness .50 .14 74 467
Dissociation 1.19 45 2.89 .010%*

B unstandardised regression coefficients,  standardised regression
coefficients, BPD borderline personality disorder

*p<.05

Discussion

We assessed rates of treatment response in a community-based residential programme
specifically for adolescents and young people with substance use disorder (SUD), based
on clinical severity of global psychiatric symptoms using the Brief Symptom Inventory
Global Severity Index at 1-year follow-up. Concomitants of treatment response were
assessed, including pre-treatment sociodemographics, substance use characteristics and
severity, psychiatric symptom severity, borderline personality disorder (BPD), cognitive
functioning, self-efficacy, and functional status, as well as treatment duration. We con-
ducted exploratory analyses to investigate the influence of identified concomitants of treat-
ment response, including effects on outcomes at 1-year follow-up.

Our classification indicated that approximately two thirds of participants were identi-
fied as nonresponders, with about one third showing a favourable response to treatment.
Regarding concomitants of treatment response, we found that three of the assessed vari-
ables distinguished responders from nonresponders at treatment entry, with each showing
a large effect: Nonresponders showed lower levels of self-efficacy (d=1.04), poorer func-
tional status (d=1.09), and higher BPD symptom count (d=1.26).

BPD symptom count showed the strongest effect in distinguishing responders from non-
responders, and thus, we conducted further exploratory analyses to investigate the impact
of BPD on treatment response and outcomes. Over half of the sample screened positively
for a potential diagnosis of BPD. Compared to their peers who screened negatively, those
who screened positively for BPD were significantly younger and presented with more
severe global psychiatric symptoms, poorer functional status, lower self-efficacy, higher
substance use severity, and better cognitive functioning. To elucidate the unique impact
of diverse BPD symptoms on treatment response, we assessed individual BPD symptom
severity and found that nonresponders showed higher severity of two symptoms at treat-
ment entry: “unstable relationships” and “paranoid ideation”. In addition, substance use
severity at 1-year follow-up was associated with higher pre-treatment severity of six BPD

99, 99, cr

symptom domains (i.e. “real or imagined abandonment”; “unstable relationships”; “impul-
sivity”; “mood dysregulation”; “chronic emptiness”; “dissociation’’). No associations were
found between specific BPD symptom severity and other assessed outcomes at 1-year fol-
low-up (i.e. self-efficacy and functional status). In our model predicting outcome at 1-year
follow-up using severity of the six identified BPD symptoms as predictors, only higher
severity ratings of the “dissociation” BPD symptom at treatment entry was associated with

substance use severity at 1-year follow-up.
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The observed rate of nonresponse in the current study is high and in accordance with
reported rates of adverse treatment outcomes in adult SUD treatment, including dropout
(Lappan et al., 2020). The current study makes a significant contribution to the literature by
providing an important estimate of treatment response in residential SUD programmes that
are specifically designed for adolescents and young people.

We observed high rates of likely BPD in the adolescents and young people in the cur-
rent study. BPD symptom count was significantly elevated for nonresponders (M =8.0),
and we would highlight that symptom count for responders was also observed to be rela-
tively high (M =5.7). This is particularly relevant in light of the less conservative clinical
cut-off scores for the McLean Screening Instrument for Borderline Personality Disorder
recommended in some contexts (Zimmerman & Balling, 2021), including a clinical cut-off
of 5.5 for adolescents aged 12—17 in inpatient psychiatric treatment (Noblin et al., 2014).
Our findings align with the high cooccurrence of SUD and BPD in adults that is well
documented in the literature: Depending on index samples, approximately half of those
with BPD meet criteria for at least one current SUD, and one quarter of those with SUD
also meet criteria for BPD (Trull et al., 2018). In some cases, the prevalence of comorbid
SUD may even be up to 84% for those with BPD (Shah & Zanarini, 2018). We provide an
important estimate of rates of comorbid BPD in adolescents and young people with SUD.

We found an interesting pattern of treatment response-related associations with specific
BPD symptom severity. Greater severity of “unstable relationships” and “paranoid ideation”
symptoms was associated with treatment nonresponse at 1-year follow-up. More severe sub-
stance use at 1-year follow-up was associated with greater severity of six BPD symptoms (i.e.

2, 2, < 99, <

“real or imagined abandonment”; “unstable relationships”; “impulsivity”; “mood dysregu-
lation”; “chronic emptiness”; “dissociation”), and more severe “dissociation” was a unique
predictor of substance use severity at 1-year follow-up. Interestingly, criteria 9 of the BPD
diagnostic criteria includes consideration of both paranoid, psychotic-like experiences and
severe dissociative experiences (i.e. feelings of unreality). We found both aspects of crite-
ria 9 to influence findings: “paranoid ideation” related to likelihood of being a nonresponder
and “dissociation” related to higher severity of substance use. Recognition and greater under-
standing of this complex symptom could assist in helping young people most at risk of poor
treatment outcomes in residential SUD treatment settings. In addition, a number of impli-
cated symptoms are ostensibly related to interpersonal dysfunction: “Unstable relationships”
was associated with both treatment nonresponse and higher substance use severity, along
with an association between more severe “real or imagined abandonment” and higher sub-
stance use severity. On the other hand, associations between more severe ‘“chronic emptiness”
and “dissociation” symptoms and severity of substance use also represent complex symptom
constellations worthy of further comment.

We speculate that this complex pattern of symptoms, including those that relate to
interpersonal dysfunction, are highly relevant to the residential treatment context under
consideration. Given the intensive and multifaceted social context of this form of resi-
dential SUD treatment (Marceau et al., 2021b), we propose that difficulties in interper-
sonal functioning, associated with problems in mentalisation (i.e. understanding the self
and others in terms of mental states: Luyten et al., 2020), may present specific chal-
lenges that interfere with key relational treatment processes for adolescents and young
people in this setting. Along with interpersonal dysfunction, the complex and poorly
understood symptoms of “chronic emptiness” (Miller et al., 2020) and “dissociation”
(Krause-Utz, 2022) were implicated. Dissociation in the context of BPD may often (but
not always) be trauma-related, yet the complex nature of these symptoms and impacts
on treatment outcomes are yet to be fully realised.
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It has been proposed that high rates of comorbidity and overlapping symptoms in BPD
and SUD may relate to shared transdiagnostic phenotypes related to impulsivity and exter-
nalising behaviours, proposed to stem from core deficits in executive functioning (Koudys
& Ruocco, 2019). Our findings are in contrast given this pattern of BPD symptoms asso-
ciated with treatment response and outcomes in this setting. We also found associations
between higher “impulsivity” and “mood dysregulation” and severity of substance use,
which shows more alignment with the expected pattern of results under this hypothesis.

In a study of young people aged 15-25 with BPD, BPD severity was associated with alco-
hol dependence and monthly or more frequent amphetamine and polysubstance use (Scalzo
et al., 2017). While these findings suggest a possible pathway in which BPD may precede
the development of SUD, multiple aetiological pathways are proposed ranging from com-
mon factors, secondary substance use or mental illness, and bidirectional models in the lit-
erature on cooccurring disorders more broadly (Mueser & Drake, 2007). In the aetiology of
SUD, there is an increasing recognition of the key role that negative affective states play in
the cyclical nature of addiction (Koob et al., 2020), which may overlap with emotion dys-
regulation and impulsivity in BPD (Trull et al., 2018), and the transition to compulsive use
of substances to relieve increasing negative affect associated with withdrawal or stressful
states (Zorrilla & Koob, 2019). From our pattern of results, we speculate that interpersonal
dysfunction may also play an important role in the comorbidity of SUD and BPD. Marked
impairments in social processing have been identified for both BPD and SUD, representing a
further plausible transdiagnostic phenotype (Hanegraaf et al., 2021). This may relate to core
deficits in interpersonal and self-functioning emphasised in the recent shift to dimensional
models of personality disorder (Bach et al., 2022; Skodol et al., 2011). In fact, studies have
begun to link these core deficits to the social processing domain outlined in the National
Institute of Mental Health’s (NIMH) Research Domain Criteria (RDoC), to better understand
neurobiological mechanisms in BPD (Hanegraaf et al., 2023).

In our study, we observed an interesting finding in that participants screening positive
for comorbid BPD in addition to SUD showed better cognitive functioning. BPD (Koudys
et al., 2018) and SUD (Fernandez-Serrano et al., 2011) are associated with unique yet over-
lapping profiles of neurocognitive deficits, but the effects on cognition may not necessar-
ily be cumulative. For example, in an investigation of the impact of comorbid personality
disorder on cognitive functioning in a sample of female adults with SUD, participants who
screened positive for comorbid personality disorder had greater self-reported dysfunction
but better performance on most assessed cognitive domains compared to participants with-
out comorbid personality disorder (Marceau et al., 2021a).

Implications for treatment indicate that comorbid SUD is associated with difficulty in
achieving remission from BPD over time (Zanarini et al., 2004), while in SUD, comorbid
personality disorder is a well-known risk factor for dropout from SUD treatment (Bror-
son et al., 2013). Given the complexity of treating cooccurring SUD and BPD, treatment
approaches that are integrated and coordinated are recommended (Donald et al., 2019;
Lubman et al., 2011), though there are few published studies supporting the evidence base
in this area (Hall et al., 2018; Lee et al., 2015; Pennay et al., 2011). Moreover, this is par-
ticularly true for adolescents and young people with comorbid SUD and BPD.

In light of the challenge of treating comorbid SUD and BPD, screening for personality
disorder is recommended in SUD treatment settings for adults (McMain & Ellery, 2008).
Similarly, the use of a brief screening measure that could be administered by frontline cli-
nicians to identify comorbid BPD in adolescents and young people may be a warranted first
clinical step in identifying clients in SUD treatment who are potentially at risk of poorer
treatment outcomes (Christie et al., 2020).
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Many pre-treatment variables did not distinguish responders and nonresponders in our
study. These included sociodemographics, substance use characteristics and severity, sever-
ity of psychiatric symptoms, and cognitive functioning. Treatment duration did not differ
for responders and nonresponders. On the other hand, there was a trend toward more severe
depression symptoms for nonresponders at intake. This aligns with the previous reports
showing that comorbid depression may have a negative impact on treatment outcomes for
adolescents with SUD, though findings are mixed (Hersh et al., 2014).

Alongside a more nuanced understanding of the mechanisms through which comorbid
disorders such as BPD present and impact on SUD outcomes, improving treatment outcomes
for adolescents and young people may necessitate a better understanding of treatment mecha-
nisms (Witkiewitz et al., 2022). Some mediators of adolescent-specific SUD treatments have
been identified (Black & Chung, 2014; Meisel et al., 2022), with the strongest support found
for processes related to self-regulation and treatment engagement and adherence (Meisel
et al., 2022). Moderators of SUD treatment outcomes for adolescents have also been identi-
fied, ranging from participant demographics and individual differences, psychiatric symptom
severity and comorbid psychiatric disorders, and parent involvement (Bachrach & Chung,
2021). In parallel with the literature on mediators of SUD treatments, the small number and
heterogeneity of studies highlight several gaps in knowledge of variables and processes influ-
encing treatment outcomes for young people with SUD.

There are several limitations of the current study we must acknowledge. Firstly, we use a
specific definition of treatment response based on clinical significance of global psychiatric
symptoms at 1-year follow-up. While there are multiple ways to define treatment response (e.g.
retention, dropout, relapse, changes in other relevant outcome measures), our definition was
based on the reported primary outcome in our previous cohort study (Marceau et al., 2021b).
Related to this, we acknowledge the need for future studies to adopt broader definitions of treat-
ment success that also emphasise consumer-driven recovery-based outcomes (Alves et al.,
2017). Second, our sample size used in characterising treatment response was small. However,
through maximising available 1-year follow-up data, we were able to investigate potentially
durable effects of treatment. In our previous study, we reported a 51% attrition rate at 1-year
follow-up, which reflected completed assessments for the group of participants with interviews
due during the funding period. This attrition rate is high but also representative of the chal-
lenges in completing longitudinal follow-up assessments in SUD populations (Hansten et al.,
2000). Though our previous analysis showed minimal differences in baseline characteristics
of participants who were lost to 1-year follow-up versus those who completed it (Marceau
et al., 2021b), the findings reported here must be interpreted with caution due to unknown attri-
tion bias. Third, we rely on the use of a BPD screening measure to confirm diagnosis, rather
than the inclusion of dedicated diagnostic interviews. In saying this, our method of rating the
severity of specific BPD symptoms has been used in previous reports and provides a useful
dimensional measure of symptom severity (Miller et al., 2018; Woodbridge et al., 2021). Future
studies with larger samples of adolescents and young people, diverse and broader measures of
treatment outcome and recovery, and diagnostic interviews to confirm psychiatric comorbidities
may lead to further knowledge of factors associated with treatment response in this popula-
tion. Moreover, there are a wide range of potential factors influencing treatment response that
could be fruitfully explored. The current study explored specific pre-treatment characteristics,
but investigating factors that also dynamically change over the course of treatment may be use-
ful. Assessing factors not only at the micro-level of the individual (e.g. their engagement and
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alliance in treatment, family/carer factors) but also at the macro-level of broader contextual
determinants may be useful in future studies of treatment response in adolescents and young
people with SUD.

In conclusion, community-based residential SUD programmes are important for adoles-
cents and young adults who require more intensive treatments (Marceau et al., 2021b). We
report a high rate of treatment nonresponse, with only one third of participants classified
as treatment responders at 1-year follow-up. In exploring correlates of treatment response,
nonresponders had higher BPD symptom count at treatment entry, poorer functional sta-
tus, and lower self-efficacy. Pre-treatment sociodemographics, substance use characteris-
tics and severity, psychiatric symptom severity, and cognitive functioning, as well as treat-
ment duration, did not differ as a function of treatment response. Our findings show high
rates of comorbid BPD in residential SUD treatment settings for adolescents and young
adults, with over half of the current sample meeting screening criteria for BPD. A pattern
of BPD symptoms relating to more severe interpersonal dysfunction, chronic emptiness,
dissociation, and paranoid ideation was particularly relevant to treatment nonresponse and
substance use severity at 1-year follow-up.
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