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ABSTRACT

Background: Borderline personality disorder (BPD) is often accompanied by interpersonal dysfunction. Psycho-
therapy can improve interpersonal functioning, but individual characteristics may moderate outcomes. This
systematic review used individual participant data meta-analysis (IPD-MA) to examine such moderators.
Method: A literature search up to 26 November 2025 across 10 databases (including PubMed, Medline, Embase,
PsychINFO, CINAHL, Web of Science, and Cochrane CENTRAL) identified randomised clinical trials (RCTs)
investigating the effects of psychotherapy on interpersonal functioning in individuals with BPD compared to
treatment as usual (TAU) or clinical management control interventions (CM). Authors of included trials were
contacted to retrieve IPD. IPD-MAs employed a one-stage random-effects approach to estimate treatment effects
on interpersonal functioning and potential moderators in bivariate linear mixed-effects models. The study was
registered with PROSPERO (CRD42021210688).

Results: Out of 23,735 identified records, 32 RCTs (2762 participants) met inclusion criteria. Individual partic-
ipant data (IPD) were available for 17 trials (1431 participants). All trials were rated as having either high risk of
bias or some concerns. Missing data were common, with 321 out of 1431 participants (23%) lost to follow-up.
Meta-analyses of both aggregate data and IPD yielded comparable effect estimates, though statistical significance
differed (IPD-MA: § = —0.21, CI: —0.45 to —0.02, SE = 0.12, p = 0.0778; 17 trials, 1071 participants). In un-
adjusted analyses, the presence of co-occurring anxiety disorder(s) (B = —0.40, 95% CI: —0.73 to —0.08) and a
higher number of co-occurring disorders (B = —0.08, 95% CI: —0.15 to —0.01) were associated with larger
treatment effects (not significant after alpha correction).

Conclusion: Psychotherapy appears to be effective for individuals with BPD. Although moderator effects did not
remain statistically significant after alpha correction, unadjusted analyses suggested larger treatment effects in
individuals with co-occurring anxiety and greater clinical complexity. Importantly, these findings indicate that
such comorbidities may not be a contraindication for psychotherapy for BPD.

1. Introduction

Borderline personality disorder (BPD) is a complex psychiatric con-
dition often characterised by relational challenges. Interpersonal
dysfunction has been proposed as a core feature of personality pathol-
ogy, reflecting fundamental difficulties in understanding and relating to
oneself and others (Wright, Ringwald, Hopwood, & Pincus, 2022). In
addition, symptomatic behaviours of BPD include emotional dysregu-
lation, impulsivity, frantic efforts to avoid real or perceived abandon-
ment, and an unstable sense of self (American Psychiatric Association,
2022). Emotional dysregulation has been linked to heightened inter-
personal sensitivity, while reactive impulsiveness may contribute to
unstable relational patterns. Further, impairments in mentalising may
contribute to difficulties in empathic responding (Bateman & Fonagy,
2016; Dinsdale & Crespi, 2013; Jeung & Herpertz, 2014; Salgado,
Pedrosa, & Bastos-Leite, 2020). Such interpersonal difficulties are
associated with significant emotional distress and impaired psychosocial
functioning, which may help explain why many individuals with BPD
are not engaged in education, employment, or training for sustained
periods of time (Hastrup, Jennum, Ibsen, Kjellberg and Simonsen, 2019;
Hastrup, Jennum, Ibsen, Kjellberg, & Simonsen, 2022; Hastrup, Kon-
gerslev, & Simonsen, 2019).

Using path analyses, Euler et al. (2021) found that emotion dysre-
gulation (as measured by the Difficulties in emotion Regulation Scale)
and attentional impulsiveness (a Barratt Impulsiveness Scale sub-
dimension) directly predicted interpersonal problems in BPD, whereas
hypomentalising (as measured by the Reflective Functioning Question-
naire) was a predictor only indirectly via these processes, emphasising
that a therapeutic focus on emotion regulation in BPD may be associated
with improvements in interpersonal functioning (Euler et al., 2021).

Accordingly, psychotherapies targeting emotional regulation, impul-
sivity, and mentalising have been developed and all disorder-specific
psychotherapies for BPD target interpersonal difficulties. Examples are
Dialectical Behaviour Therapy (DBT), which focuses on changing
problematic interpersonal behaviour through the interpersonal effec-
tiveness skills module, and Mentalisation-Based Treatment (MBT),
which, for instance, focuses on attachment function through enhancing
mentalising capacities (Stoffers-Winterling et al., 2022).

Available evidence indicates potential benefits of psychotherapy for
interpersonal functioning in BPD, with some variability across meta-
analytic findings. In a meta-analysis (MA) of 1159 participants, psy-
chotherapy improved interpersonal difficulties at the end of treatment
compared to treatment as usual (TAU) (SMD —0.42, 95% CI —0.68 to
—0.16; I2 = 77%; P = 0.002)(Storebg et al., 2020). In contrast, Oud and
colleagues, who investigated dysfunctional interpersonal patterns in
their systematic review, found no significant difference between psy-
chotherapy and TAU at the end of treatment (SMD = —1.35, 95% CI
-2.91 to 0.21; I = 92%). However, their meta-analyses included only
117 participants, and effect estimates were assessed by the authors to be
of very low quality due to inconsistency and imprecision (Oud, Arntz,
Hermens, Verhoef, & Kendall, 2018). Aggregate MAs provide valuable
insights into average treatment effects but cannot investigate individual-
level factors that may influence treatment outcomes. This highlights the
need for individual participant data MA (IPD-MA) to enable the inves-
tigation of moderators and predictors of treatment response in BPD, as
emphasised in recent expert reviews, stating that since the differences in
efficacy between major psychotherapeutic approaches are negligible at
group level, IPD-MA seems a promising strategy to determine if
individual-level factors may be influencing treatment effects (Bohus
et al., 2021; Stoffers-Winterling et al., 2022; Stoffers-Winterling,
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Storebg, et al., 2022; Storebg et al., 2021).
2. Objectives

We conducted an IPD-MA examining the effects of psychotherapy in
reducing interpersonal problems for people with BPD, comparing BPD-
specific treatments with TAU or clinical management control in-
terventions (CM).We simultaneously assessed whether demographic or
clinical characteristics of participants interacted with psychotherapy
and affected interpersonal problems at the end of treatment.

3. Method

This IPD-MA complies with the Preferred Reporting Items for Sys-
tematic Reviews and Meta-analyses (PRISMA) guidelines for IPD-MA
(Stewart et al., 2015) (supplementary S1). The study was entered into
the PROSPERO registry (CRD42021210688) on 20 February 2021. A
study protocol with open access was published on 21 June 2021 (Storebg
et al., 2021).

3.1. Eligibility criteria

We included randomised clinical trials (RCTs) that examined any
form of theory-based psychotherapy compared to TAU/CM for in-
dividuals with a confirmed BPD diagnosis based on any diagnostic
framework (Diagnostic and Statistical Manual of Mental Disorders
(DSM) or International Statistical Classification of diseases and related
health problems (ICD)) and measured the outcome “interpersonal
functioning” using rating scales such as the Inventory of Interpersonal
Problems (IIP) (Horowitz, Rosenberg, Baer, Ureno, & Villasenor, 1988),
or relevant items or subscales, such as 'interpersonal relationships' from
the Borderline personality disorder severity index (BPDSI-IV) (Arntz
et al., 2003) or 'interpersonal symptoms' from the Zanarini rating scale
for borderline personality disorder (ZAN-BPD) (Zanarini, 2003). If a
study indicated that a subset of participants had BPD, we included it and
sought to access the relevant subsample data.

3.2. Identification of studies and moderator candidate variables

An extensive literature search was performed across 10 databases
and trial registries up to 26 November 2025, including PubMed, Med-
line, Embase, PsycINFO, CINAHL, Web of Science, and Cochrane CEN-
TRAL (Search strings in supplementary S2). To identify additional
studies, we also reviewed the reference lists of included trials and con-
sulted experts in the field. The search imposed no restrictions on lan-
guage or publication date. JPR, JS-W, MSJ, and SJ screened abstracts
and full texts. All records were screened independently by two of the
four reviewers, and any disagreements were solved by discussion or by
consulting OJS. The original search ran to 6 March 2024, but due to the
lengthy process of obtaining IPD, a top-up search for aggregate data was
conducted on 12 May 2025 and 26 November 2025. Data identified in
the top-up searches were included in aggregate analyses only, as they
were published after the original retrieval of IPD for this study had
ended.

Potential moderator variables were identified using a broad multi-
source strategy. This process drew on a critical review of prior
research examining predictors of treatment outcomes in BPD, extensive
consultation with clinical experts using a Delphi-based approach, and
insights derived from close examination of RCTs in BPD. A compre-
hensive list of literature-supported variables is provided in supplemen-
tary S3.

3.3. Data extraction, acquisition, and harmonisation

We started the data extraction on 30 March 2021. Study-level data
were collected from trial publications by using a predefined template,
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which included but was not limited to details on the type, duration,
setting and format of psychotherapy, the comparator intervention,
diagnostic assessment scales for BPD, measurement scales for interper-
sonal functioning, and information for risk of bias evaluation. Authors of
all eligible trials were contacted and invited to contribute IPD from their
studies. Multiple attempts (at least three per trial over 12 months) were
made via email and online platforms. A trial was deemed unavailable if
no response was received from any trial author. We requested data for
all randomised participants. In studies where only a subset had a BPD
diagnosis, we specifically sought subsample data for those individuals.
Raw datasets without imputations for missing data were requested. The
received data were verified by two review authors (JPR and MM) who,
for instance, checked the participant flow and proportions in each group
and that demographics in the received dataset matched what was re-
ported in the publication. When no issues were identified, data were
recoded and harmonised to the IPD-MA dataset with supervision from
WvB and EK.

3.4. Quality assessment

3.4.1. Risk of bias

Risk of bias (RoB) of included trials was independently assessed by
two reviewers (JPR and SJ) using the Cochrane Risk of Bias 2 tool for the
outcome of interpersonal functioning across the five domains: (1) Ran-
domisation process, (2) Deviations from intended interventions, (3)
Missing outcome data, (4) Measurement of the outcome, and (5) Se-
lection of reported results. If one or more domains were rated as having
some concern or to be of high RoB, the overall RoB was assessed to be of
‘some concerns’ or ‘high risk’, respectively. Signalling questions related
to original trial results and imputation methods in domain 3; and bias
due to missing data, were irrelevant for IPD-MA methods and conse-
quently disregarded in the assessment. The outcome variable was
continuous, and we assessed the magnitude of missing data in the
retrieved trial data by using the suggested 5% limit in the RoB2 tool for
missing data for this type of outcome (Sterne et al., 2019). We assessed
the remaining signalling questions in this domain through our sensi-
tivity analyses. The “traffic light” and weighted bar plots were generated
using the web-app ‘Robvis’ (McGuinness & Higgins, 2021).

3.4.2. Certainty of evidence

We used the Grading of Recommendations, Assessment, Develop-
ment and Evaluations (GRADE) framework to assess the certainty of
evidence. We assessed and categorised the certainty of the evidence to
be high, moderate, low, or very low following the domains suggested in
the GRADE handbook and guidance papers (Schiinemann et al., 2013):
RoB in included trials, indirectness, inconsistency, imprecision, and
publication bias. Two reviewers (JPR and JSW) independently assessed
each domain and the overall certainty of the evidence and resolved
discrepancies by discussion. Further, we assessed availability bias
(whether available trials may have different effect estimates than un-
available trials).

3.5. Data analysis

Analyses were performed using R Statistical Software (version 4.1.2)
(R Core Team, 2023) with packages: ‘tidyverse’ (Wickham et al., 2019),
‘metapsyTools’ (Harrer, Kuper, Sprenger, & Cuijpers, 2022), ‘pbkrtest’
(Halekoh & Hgjsgaard, 2014), ‘lme4’ (Bates, Machler, Bolker, & Walker,
2015), ‘Matrix’ (Bates, Maechler, & Jagan, 2023),’lmerTest’
(Kuznetsova, Brockhoff, & Christensen, 2017), ‘nlme’ (Pinheiro, Bates
and R Core Team, 2023) and ‘dplyr’ (Wickham, Francois, Henry, Miiller,
& Vaughan, 2023).

A within-study standardisation was performed (z-scores derived) for
the outcome variable interpersonal functioning at baseline and end of
treatment.

Sample representation of existing evidence was examined by
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conducting an aggregate MA with extracted data from trial publications.
We calculated standardised mean differences (SMDs) using Hedges' g in
a random-effects model of restricted maximum likelihood and computed
prediction intervals for the overall effect. Availability bias was investi-
gated with subgroup analysis comparing trials with available versus
unavailable IPD.

Missing values in our outcome were explored to determine whether
they were correlated with any of the baseline covariates (both in pooled
sample and individual trials). We found a few significant correlations,
but these explained very little variance and were inconsistent across
trials. Therefore, we could not assume that data were missing at random
(a prerequisite for multiple imputation). Consequently, a complete case
analysis was conducted for the main outcome, and sensitivity analyses
were performed on all participants randomised according to the

Records identified through database searching: 39086
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intention-to-treat principle (White, Carpenter, & Horton, 2012). The
impact of missing data was tested by performing sensitivity analyses of
best-worst and worst-best case imputations, using the within-study best
and worst observed scores. These imputations were modified based on
the suggestion by Jakobsen and colleagues (Jakobsen, Gluud, Wetter-
slev, & Winkel, 2017) to impute mean +/— 2xSD. Additionally, we
performed five sensitivity analyses on the overall IPD-MA, excluding
trials with (1) adolescent samples (2) online interventions (3) strong
control interventions (i.e., structured or evidence-based interventions
such as General Psychiatric Management (GPM) (Links & Ross, 2025),
GPM-informed, or NICE guidance-informed treatment, which may
reduce observed effects of psychotherapy), (4) trials that did not provide
intention-to-treat (ITT) data, and (5) a sensitivity analysis to estimate
effects of online interventions only.

Additional studies identified through other sources
including contact with researchers: (n =4)

Records after duplicates removed: 23735

!

Records screened for eligibility: 251 (135
studies)

Eligible studies: 32
For which IPD were sought: 30
For which IPD were not sought: 2

][Obtainingdata ][Eligibility ][Screen Identification ]

Number of studies excluded: 103

No relevant patient population: 1
No relevant outcome data: 44
No TAU comparator: 58

Studies for which IPD were not provided: 15

Unable to establish contact to trial authors: 9
Trial authors not willing to share IPD: 1

Unable to share data outside of institution: 1
Restrictions in the original trial consent form: 2

IPD retrieval not attempted (results published after
data retrieval in the project had ended): 2

Number of participants: 1331

©
3 Studies for which IPD were provided: 17
[0}
= Participants for whom data were provided:
S (n=1431)
<
Participants for whom no data were provided
n= 25 (dropouts from study with only per
protocol data available)
——
R
IPD
©
5 Number of studies included in analysis: 17
§ Number of participants included in analysis: 1431
=
©
g Participants for whom no data were provided
(n=1331)
—

Studies with BPD subsample data not reported: 7
(305 participants)

Studies for which aggregate data were available: 25
Number of participants: 2276

{

Aggregate data

Number of studies included in analysis: 25
Number of participants included in analysis: 2276

Participants for whom no data were provided
(n=305) (Studies with BPD subsamples only)

Fig. 1. PRISMA flow-chart.
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The IPD-MAs had a one-stage random-effects approach to estimate
the treatment effect and investigate whether demographic and clinical
variables interacted with psychotherapy. Covariates for each potential
moderator (Supplementary S3) were fitted to account for ecological bias
by separating across- and within-trial variability. All covariates were
assessed for statistical evidence (P < .0041), fitting them one at a time in
linear mixed-effects models. These models had post-treatment inter-
personal problems as the dependent variable, while independent vari-
ables were baseline interpersonal problems, the interaction between
treatment allocation and the within-trial variability of the covariate
(deviation of an individual from the trial mean), the interaction between
treatment allocation and the across-trial variability of the covariate
(mean per trial), treatment allocation, and the trial ID (Table 4). We
calculated subgroup effects of our moderators from simple models of
each covariate where independent variables were limited to baseline
interpersonal problems, treatment allocation, the covariate of interest,
and the interaction between treatment allocation and the covariate
(Supplementary S8). All models accounted for random intercepts and
had a random slope on treatment allocation at the trial level. To avoid
multiplicity, we adjusted the alpha values according to Jakobsen and
colleagues (Jakobsen, Wetterslev, Winkel, Lange, & Gluud, 2014),

.05

which provided the p-value = .0041 derived by T

4. Results
4.1. Literature search

After eliminating duplicates, the literature search identified a total of
23,735 records. Following the screening of titles and abstracts, 235 re-
cords corresponding to 118 trials were selected for full-text review. After
applying exclusion criteria at the full-text stage, 32 randomised
controlled trials (RCTs) that compared psychotherapy to TAU/CM and
assessed interpersonal problems at both baseline and the end of treat-
ment were deemed eligible for inclusion in this IPD-MA (see Fig. 1 and
supplementary S5 for excluded studies and reasons). IPD were obtained
from 17 trials, comprising 1431 participants. However, for three trials
(Bos, Van Wel, Appelo, & Verbraak, 2010; Kramer et al., 2014, 2016),
IPD on all randomised participants were unavailable, as early dropouts
were omitted from final analyses and full samples could not be retrieved
(Table 1a).

Aggregate outcome data were accessible for 25 of the 32 trials,
covering 2267 participants. The remaining seven trials could not be
included in the aggregate data analysis for the following reasons: one
trial assessed interpersonal problems via a symptom scale but did not
report the results of the interpersonal problem subscale (Priebe et al.,
2012), while another did not sufficiently report data in a way that
allowed for including it in an aggregate MA (Dixon-Gordon, Chapman,
& Turner, 2015). The remaining five trials (Clarke, Thomas, & James,
2013; Dorrepaal et al., 2012; Griffiths et al., 2019; Rossouw & Fonagy,
2012; Veenstra-Spruit et al., 2024) reported the outcome but did not
exclusively comprise BPD patients and did not report separately on the
BPD subsample.

4.2. Study characteristics

We analysed IPD from 17 trials comprising 1431 participants. Of
these, 743 received a psychotherapy intervention, and 688 received
TAU/CM. The duration of interventions ranged from seven weeks to 18
months, and interventions were mostly delivered face-to-face in outpa-
tient settings. DBT and MBT were the most common psychotherapy in-
terventions (Table 1a). The control conditions varied by trial and
consisted of TAU or CM controls, such as general psychiatric manage-
ment (GPM) (described in supplementary S6 and S7). Two trials had
only female participants (Dixon-Gordon et al., 2015; Zanarini, Conkey,
Temes, & Fitzmaurice, 2018) while the remaining trials had mixed
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populations. Two trials focused on adolescents (Table 1b), but only one
trial ended up with a sample where participants were < 18 years (Beck
et al., 2020). All trials were from Europe or North America.

4.3. Participant characteristics

Most participants were women (1216/1431, 85%), ranging in age
from 14 to 68 years, with a mean age of 30.5 years. A third of partici-
pants with a reported relationship status had a significant other (373/
1171, 31.9%), and over half of the participants lived with family,
roommates, or a partner (256/474, 54%). About 34% (392/1161) had
< primary school education, and around a fourth (307/1161, 26.4%)
had a tertiary education. More than half were unemployed (570/1033,
55.2%). On average, participants met 6.84 BPD criteria (SD 1.46, n =
818) and had 1.34 co-occurring personality disorders (PDs) (SD 1.36, n
= 842). They also had an average of 3.16 co-occurring mental state
disorders (SD 2.27, n = 1081). Co-occurring disorders were common:
60.3% had depressive disorders (607/1007), 68.2% had anxiety disor-
ders (687/1007), and 31.8% had post-traumatic stress disorder (PTSD)
(293/975). Additionally, 37.6% had alcohol-use disorder (AUD) (444/
1180), and 43.6% had substance-use disorders (SUDs) (528/1211).
Among those with recorded trauma data, 78% had experienced trauma
(402/514). Nearly 40% had attempted suicide at least once (450/1135)
(Table 2).

4.4. Risk of bias

The overall RoB ratings in all but one study were rated high. While
the included trials were mostly at low or unclear RoB across domains
concerning the randomisation process, deviations from intended inter-
vention, and selection of reported results, this was not the case for the
RoB due to missing outcome data domain and the outcome measure-
ment domain. All trials used validated measurement scales for outcome
assessment; however, many studies used self-rated scales. Given that
blinding of participants was not possible, we rated self-reported data as
high RoB. Missing outcome data within studies were substantially
higher than the 5% threshold suggested in the RoB2 tool (Sterne et al.,
2019), and in some trials, largely imbalanced between groups. Accord-
ing to sensitivity analyses, missing data may have impacted analysis
results (Table 3). Therefore, RoB in these domains was rated high for
most studies (Figs. 2a and b).

4.5. Aggregate MA

The aggregate MA of psychotherapy compared to TAU/CM on
interpersonal problems at the end of treatment included 25 trials
comprising 2276 participants. Psychotherapy was significantly associ-
ated with a greater reduction of interpersonal problems compared to
TAU/CM (Hedges' g: —0.36, 95%CI: —0.6 to —0.13, p = 0.004, NNT
8.58). Heterogeneity was substantial (I2 = 72.7% (95% CI, 59.4% to
81.6%) but decreased to low (I = 35.9 (95% CI, 0% to 61.2%) when
removing trial outliers (Bateman & Fonagy, 1999, 2009; Farrell, Shaw,
& Webber, 2009). The width of the prediction interval suggested some
uncertainty about the effect size in future studies (PI: —1.24 to 0.55)
(Fig. 3).

The subgroup analysis on availability bias showed no significant
difference between groups (test for subgroup differences p = 0.66).
There was a similar effect size in trials where IPD were available
(Hedges' g: — 0.31, 95% CI: —0.64 to —0.03, = 76.5%, 14 trials, NNT
10,40) compared to those where IPD were not available (Hedges g —
0.40, 95% CI: —0.75 to —0.05, 2= 69.5%, 11 trials, NNT 7.72). This
suggests that the retrieved IPD sample is representative of all available
evidence on the outcome of interpersonal problems and that availability
bias did not affect analysis results.



Table 1a
Characteristics of interventions in included trials.
Trial EXP Format Management  Setting Treatment Sessions  Session Frequency CON N Allocation of participants w.
duration duration randomised BPD
EXP CON % of
N
Amianto et al., 2011 SB-APP Individual ~ Traditional Outpatient 12 months 40 NI Weekly STM 35 18 17 100
I
Bateman & Fonagy, 1999 MBT Combined  Traditional n/ . 18 months 456* 1h Daily SPM 38 19 19 100
outpatient
Bateman & Fonagy, 2009 MBT Combined  Traditional Outpatient 18 months 140 NI Weekly SCM 168 71 63 100
Beck et al., 2020 MBT Group Traditional Outpatient 12 months 37 90 min Weekly TAU 112 53 54 95.5
Blum et al., 2008 STEPPS Group Traditional Outpatient 4,5 months 20 2h Weekly TAU 164 91 73 100
15025(,)1/01 n Wel, Appelo, & Verbraal, STEPPS Combined  Traditional Outpatient 4,5 months 18 NI Weekly TAU 83 45 38 100
Di -Gordon, Che an, & T 1, . .

1;8;1% ordon, Lhapman et DBT-ER DBT-IE Group Traditional Outpatient 2 months 7 2h Weekly IPE 19 76 6 100
Dorrepaal et al., 2012 CBT Group Traditional Outpatient 4,5 months 20 2h Weekly TAU 71 20 17 52
Klein et al., 2021 Priovi®* Individual ~ Online Outpatient 12 months 104%* 30 min ;‘:;Ty CAU 204 103 101 100
Kramer et al., 2011 CBT Individual  Traditional Outpatient 3 months 10 NI Weekly GPM 25 11 14 100
Kramer et al., 2014 CBT Individual  Traditional Outpatient 3 months 10 NI Weekly GPM 85P 42 43 100
Kramer et al., 2016 DBT Group Traditional Outpatient 4,5 months 20 90 min Weekly TAU 41¢ 21 20 100

I -
Laurenssen et al., 2018 MBT Combined  Traditional n/ . 18 months 390%** NI Daily S 95 54 41 100
outpatient TAU
McMain et al., 2009 DBT Combined  Traditional Outpatient 12 months 52 1+2h Weekly GPM 180 90 90 100
Philips et al., 2018 MBT Individual ~ Traditional Outpatient 18 months NI NI NI TAU 46 24 22 100
Priebe et al., 2012 DBT Individual  Traditional Outpatient 12 months 52 1+2h Weekly TAU 80 39 40 98.7

Zanarini, Conkey, Temes, &

. . Psychoeducation  Individual ~ Online Outpatient 12 months 12 NI NI TAU 80 40 40 100
Fitzmaurice, 2018

*Therapy consisted of once-weekly individual psychoanalytic psychotherapy, thrice weekly group analytic psychotherapy (1 h each), once-a-week expressive therapy oriented toward psychodrama techniques (1 h), and a
weekly community meeting (1 h), all spread over 5 days. **Priovi® is an app based on Schema therapy and offers the same modules as Schema therapy, for the 12-month duration of the study it was recommended to use
the app twice a week for 30 min, corresponding to 104 sessions. ***Group therapy was offered daily 5 days per week as part of the day hospital intervention where also individual therapy was offered weekly. * We received
data on n = 79 participants as 4 (EXP: n = 3, TAU: n = 1) withdrew before treatment initiation. ® We received data on 74 participants as 11 (EXP: n = 6, GPM: n = 5) participants discontinued interventions and were not
included in original analyses. ITT samples were unavailable due to the passing of time since trial finalisation.  We received data on 31 participants as 10 (EXP: n = 5, TAU: n = 5) participants discontinued interventions and
were not included in original analyses. ITT samples were unavailable due to the passing of time since trial finalisation, CAU: Care as usual, DBT, Dialectical behaviour therapy, DDP: Dynamic Deconstructive Psy-
chotherapy. GPM: General psychiatric management, ER: Emotion Regulation Skills training, IE: Interpersonal effectiveness skills training, IPE: Interpersonal and Psycho-education group MBT: Mentalization-based
treatment, NI: No information; SB-APP: Sequential Brief Adlerian psychodynamic psychotherapy, STM: Supervised team management, SPM: Standard Psychiatric management, SCM: Structured clinical manage-
ment, TAU: Treatment as usual, STEPPS: Systems Training for Emotional Predictability and Problem Solving.
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Table 1b
Characteristics of participants and outcomes in included trials.
Trial Target group BPD BPD assessment Country Outcome
diagnosis measurement
Amianto et al., 2011 Adults w. BPD in treatment >1 year DSM-IV-TR SCID-1I Italy CGI-M item 2
Bateman & Fonagy, 1999 Adults w. BPD DSM-III-R SCID, DIB-R UK 1P
Bateman & Fonagy, 2009 Adults w. BPD DSM-IV SCID-II UK 1mp
Beck et al., 2020 Adolescents w. BPD DSM-V SCID-II Denmark ZAN-BPD ir
Blum et al., 2008 Adults w. BPD DSM-1V SIDP-IV USA ZAN-BPD ir
Bos, Van Wel, Appelo, & Verbraak, 2010 Adults w. BPD DSM-1V SCID-II, PDQ-IV Netherlands BPDSI-IV relationships
Dixon-Gordon, Chapman, & Turner, 2015 Adult women with BPD DSM-IV SCID-II USA 1P
Dorrepaal et al., 2012 Adults w. cPTSD + BPD DSM-IV BPDSI-IV Netherlands BPDSI-IV relationships
Klein et al., 2021 Adults w. BPD DSM-IV SCID-II Germany BPDSI-IV relationships
Kramer et al., 2011 Adults w. BPD DSM-1IV SCID-1I Switzerland 0Q-45 IR
Kramer et al., 2014 Adults w. BPD DSM-1V SCID-1I Switzerland 1P
Kramer et al., 2016 Adults w. BPD DSM-1V SCID-II Switzerland 0Q-45 IR
Laurenssen et al., 2018 Adults w. BPD DSM-1V IS\? 1D-1, BPDSI- Netherlands 1P
McMain et al., 2009 Adults w. BPD + self-harm DSM-IV IPDE Canada ZAN-BPD ir
Philips et al., 2018 Adults w. BPD + substance dependence DSM-IV SCID-II Sweden 1P
Priebe et al., 2012 ﬁ:::;escems and adults w. at least 1 PD + self- DSM-IV SCID-II UK ZAN-BPD ir
Zanarini, Conkey, Temes, & Fitzmaurice, Adults women w. BPD DSM-IV SCID-II, DIB-R USA ZAN-BPD ir

2018

Note. In Priebe et al., 2012, participants aged >16 years were eligible, but all participants recruited were > 18 years.

DIB-R: Revised Diagnostic Interview for Borderline, DSM: Diagnostic and Statistical Manual of Mental Disorders (III-R: 3rd edition revised, IV: 4th edition, TR: Text
Revision), SCID: Structured Clinical Interview for DSM-IV axis II; IPDE; International Personality Disorder Examination; PDQ-IV Personality Diagnostic Questionnaire
(version IV); SIDP-1V: Structured Interview for DSM-IV Personality; CGI-M item 2: Clinical Global Impression Modified (item 2); BPDSI-IV relationships: Borderline
Personality Disorder Severity Index (version IV) Relationships; IIP: Inventory of interpersonal problems, 0Q-45 IR: Outcome Questionnaire 45 Interpersonal Re-
lations; ZAN-BPD ir: Zanarini rating scale for borderline personality disorder — Interpersonal relationship.

4.6. IPD-MA

The findings of the one-stage IPD-MA on interpersonal problems are
presented in Table 3. Results of the IPD-MA of complete cases did not
suggest a significant effect of psychotherapy in reducing interpersonal
problems at the end of treatment compared to TAU/CM (p: —0.21, CL:
—0.45 to —0.02, SE: 0.12, p = 0.0778, 17 trials, 1071 participants).
Significance levels aside, there were no large differences in effect esti-
mates between the two analyses. The aggregate MA of available trials
showed similar results to the MA of all trials, and availability bias did not
appear to be present in the sample. Due to the difference in significance
levels between the aggregate and IPD-MA, we checked the individual
trial estimates from within the IPD dataset to compare them to the
aggregate estimates. Estimates seemed fairly consistent between
aggregate data and IPD, and there seemed to be little difference in
aggregate results between studies where IPD was available and where it
was not. The issue of discrepancies in significance levels between the
aggregate MA and the IPD-MA is further elaborated in the discussion.
Since data from all randomised participants were unavailable from a few
trials (which were unable to provide ITT data and supplied complete-
case data only) we performed a sensitivity analysis to assess whether
inclusion of these trials affected the effect estimates. Results were nearly
identical to the main analysis (Table 3). Further, a sensitivity analysis
removing trials with strong comparators like GPM (Bateman & Fonagy,
2009; Kramer et al., 2011, 2014; McMain et al., 2009) increased the
effect estimate but non-significance was maintained (f: —0.24, CI: —0.52
to —0.03, SE: 0.14, p = 0.0824, 13 trials, 723 participants). Neither
sensitivity analyses removing unguided interventions nor adolescent
participants changed the significance of the results (Table 3).

4.7. Missing data

The best-worst sensitivity analysis used imputations of the best
observed within-study value for participants receiving psychotherapy
and the worst observed within-study value for participants receiving
TAU/CM. The result indicated that psychotherapy was significantly
associated with a greater reduction of interpersonal problems at the end
of treatment compared to TAU/CM (#: —0.80, CI: —1.02 to —0.60, SE:

0.11, p < 0.001, 17 trials, 1392 participants). Reciprocally, the worst-
best sensitivity analysis used the worst observed within-study value
for participants receiving psychotherapy and the best observed within-
study value for participants receiving TAU/CM. The result indicated
that the difference between groups favoured TAU/CM (f: 0.41, CI: 0.03
to 0.78, SE: 0.18, p = 0.0301, 17 trials, 1392 participants). As such, the
best-worst-worst-best interval had estimates on both sides of zero, sug-
gesting that the missing data from 23% of the total sample (n = 321)
could be affecting the robustness of results, i.e. due to attrition bias.
(Table 3).

4.8. Moderator analyses

We identified two covariates that showed evidence of an interaction
with treatment allocation in our models accounting for ecological bias to
an unadjusted p-value of 0.05; co-occurring anxiety disorder(s) (f:
—0.406, SE: 0.156, 95% CI: —0.730 to —0.081, 12 trials, 771 partici-
pants), and number of co-occurring disorders (not including PDs) (f:
—0.083, SE: 0.036, 95% CI: —0.153 to —0.012, 13 trials, 832 partici-
pants). g of the interaction is the difference between the group with and
without a modifying variable and will therefore be a positive value when
the group where the moderating variable is present has a smaller effect
than in the group where it is not present, and vice versa. None of the
remaining moderator candidates interacted with psychotherapy
(Table 4). After alpha adjustment, none of the investigated variables
remained significant at a p-value of 0.004.

4.9. Subgroups of moderating variables

We explored subgroup differences for all covariates in simple models
that also confirmed the robustness (supplementary S8). For co-occurring
anxiety disorder(s), the effect estimate was larger when present (f —
0.36, 95% CI -0.77 to 0.06) compared to when absent ( — 0.04, 95% CI
-0.34 to 0.26), indicating that individuals with BPD and one or more co-
occurring anxiety disorder(s) are likely to have a better effect of psy-
chotherapy on interpersonal functioning than those without (Fig. 4).

Our models accounting for ecological bias suggested that the number
of co-occurring disorders (not including PDs) moderated the effect of
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Table 2

Participant characteristics at baseline.

Frequencies

Total
sample

Psychotherapy

TAU

n/n of total
(%)

n/n of total (%)

n/n of total
(%)

Gender (female)
Nationality
European
Middle-Eastern

African

American

South-Pacific
Asian

Other

1216/1431
(85)

445/671
(66.3)
7/671 (1)
14/671
2.1
177/671
(26.4)
0/671 (0)
9/671 (1.3)
19/671
(2.8

Highest education level achieved

Primary (< ISCED
level 0-2)

Secondary (ISCED
level 3)

Tertiary (> ISCED
level 4)

Employment status

Unemployed

Employed
Relationship status

In a relationship

Not in a relationship
Living situation
Living alone

Living with family or
partner

Sheltered living

Previous trauma (any)

Emotional/
psychological
trauma

Physical trauma

Sexual trauma

Co-occurring disorders

Depressive disorder(s)
(any)

Anxiety disorder(s)
(any)

PTSD

Eating disorder(s)
(any)

Bipolar disorder(s)
(any)

Alcohol use disorder(s)
(any)

Drug use disorder(s)
(any)

Other personality
disorder(s) (any)

Previous NSSI

Previous suicide
attempt(s)
Previous suicidal
ideation
Means

392/1161
(33.8)
462/1161
(39.8)
307/1161
(26.4)

570/1033
(55.2)
463/1033
(44.8)

373/1171
(31.9)
798/1171
(68.1)

177/474
(37.3)
256/474
(54
41/474
(8.6)
402/514
(78.2)

309/476
(64.9)

258/511
(50.5)
261/505
(51.7)

607/1007
(60.3)
687/1007
(68.2)
293/975
(30.1)
177/900
(19.9)
67/735
9.1
444/1180
(37.6)
528/1211
(43.6)
674/1027
(65.6)
865/1148
(75.3)
450/1135
(39.6)
332/465
(71.4)

M (SD), n

636/743 (85.6)

242/362 (66.9)
2/362 (0.6)
6/362 (1.7)

100/362 (27.6)

0/362 (0)
4/362 (1.1)

8/362 (2.2)

186/608 (30.6)
260/608 (42.8)

162/608 (26.6)

305/543 (56.2)

238/543 (43.8)

195/616 (31.7)

421/616 (68.3)

93/252 (36.8)
145/252 (57.1)
15/252 (6)

266/201 (75.6)

156/244 (63.9)

126/263 (47.9)

133/260 (51)

323/529 (61.1)
357/529 (67.5)
151/513 (29.4)
100/476 (21)
34/389 (8.7)
234/616 (38)
279/632 (44.1)
348/534 (65.2)
441/603 (51)
239/593 (40.3)

171/242 (70.7)
M (SD), n

580/688
(84.3)

203/309
(65.7)
5/309 (1.6)

8/309 (2.6)

77/309
(24.9)
0/309 (0)
5/309 (1.6)
11/309
(3.6)

206/553
(37.3)
202/553
(36.5)
145/553
(26.2)

265/490
(54.1)
225/490
(45.9)

178/555
(32.1)
377/555
(67.9)

84/222
(37.8)
112/222
(50.2)
26/222
(11.7)
201/248
(81)

153/232
(65.9)

132/248
(51.2)
128/245
(52.2)

284/478
(59.4)
330/478
(69)
142/462
(30.7)
79/424
(18.6)
33/346
(9.5)
210/564
(37.2)
249/579
(43)
326/493
(66.1)
424/545
(77.8)
211/542
(38.9)
161/223
(72.2)
M (SD), n
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Table 2 (continued)

Frequencies Total
sample

Psychotherapy TAU

n/n of total n/n of total (%) n/n of total

(%) (%)
. .42
Age (years) [range: 30.58 30.73 (10.02), 304
14-68] (10.28), 740 (10.57),
1427 687
Number of BPD 6.84 (1.46), 6.74 (1.49), 6.97 (1.41),

criteria met 818 432 386
Number of co-

occurring disorders 3.16 (2.27), 3.16 (2.24), 3.16 (2.29),
1081 1
(no PDs) 08 565 516
Number of co- 1.34 (1.36), 1.33(1.35), 1.36 (1.38),
occurring PD(s) 842 534 493
49.87 49.89
GAF score (12.09), ;::6 (12.43), (11.74),
696 343

BPD: Borderline Personality Disorder, GAF: Global Assessment of Functioning
scale, NSSI: Non-suicidal self-injury, PD: Personality Disorder, PTSD: Post-
Traumatic Stress Disorder; SD: Standard Deviation.

Table 3
Complete case analysis and sensitivity analyses.
Analysis N N B SE CI P
Obs. trials

Main analysis: 1071 17 -0.21 0.12 —0.45 0.0778
Complete case to 0.02

Sensitivity: (Imputed) 1392 17 -0.80 0.11 —1.02 <
Best-worst to 0.001

—0.58

Sensitivity: (Imputed) 1392 17 0.41 0.18 0.03 to 0.0301
Worst-best 0.78

Sensitivity: (complete 919 14 -0.20 0.15 —0.50 0.1931
case) trials providing to 0.10
ITT sample only®

Sensitivity: (complete 858 15 -0.16  0.12 —0.45 0.2453
case) no unguided to
interventions® —0.11

Sensitivity: (complete 723 13 -0.24 0.14 —0.52 0.0824
case) no strong to 0.03
comparators®

Sensitivity: (complete 992 16 -0.23 0.12 —0.48 0.0726
case) no adolescent to 0.02
participants?

Sensitivity: (complete 213 2 -0.35 0.13 —0.61 0.0082
case) unguided to
interventions only® —0.09

pB: Beta coefficient. CI: Confidence Interval. N obs.: Number of observations. N
trials: number of trials. p: p-value.

2 Bosetal., 2010, Kramer et al., 2014 and Kramer et al., 2016 dropped. ® Klein
et al. 2021 and Zanarini et al., 2018 dropped. ¢ Bateman et al. 2009, Kramer
etal., 2011, Kramer et al., 2014, and McMain et al., 2009 dropped. 9Beck et al.,
2020 dropped. © Effect estimates of Klein et al. 2021 and Zanarini et al., 2018
only.

psychotherapy. This indicates that psychotherapy is likely to improve
interpersonal functioning relative to TAU/CM across all levels of co-
occurring disorders, with larger improvements observed as the num-
ber of co-occurring disorders increases. This trend is displayed in a forest
plot where we (for visualisation and interpretation purposes) dicho-
tomised the variable by the median (median included in the lower 50%)
(Fig. 5).

4.10. Certainty of the evidence

The certainty of the evidence for interpersonal problems was
assessed with GRADE to be low due to the retrieval of trials with an
overall high RoB rating and substantial missing outcome data (23%).
Best-worst and worst-best sensitivity analyses indicated that missing
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a)
Bias arising from the randomization process
Bias due to deviations from intended interventions | _
Bias due to missing outcome data
Bias in measurement of the outcome
Bias in selection of the reported result
Overall risk of bias
0% 25% 50% 75% 100%
- Low risk D Some concerns . High risk
b)
Risk of bias domains
. ® © 6 & & ¢
°
3 ® © 6 © © ¢
’ ® © 0606 0 0
Domains: Judgement
D1: Bias arising from the randomization process. X
D2: Bias due to deviations from intended intervention. @ High
D3: Bias due to missing outcome data. 2 Some concerns
D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result. . Low
Fig. 2. a) RoB2 Bar plot of included trials providing IPD. b) RoB2 Traffic light plot of included trials providing IPD,
data could affect the robustness of results. Small asymmetry in funnel were no differences between available (Hedges' g — 0.31) and unavai-
plot assessment (supplementary S9), and Egger's regression intercept lable trials (Hedges' g — 0.40). No downgrades were made for incon-
(bias) -3.61 (two-tailed, p = .0003) suggested potential publication bias. sistency, imprecision, or indirectness (Supplementary S10).

Subgroup analysis showed no indication of availability bias as there
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Study Effect Size 95% CI 9 [+ 95%-Cl Weight
Bateman, 1999 22163 04156 —— 222 [-303.-140] 28%
Farrel, 2009 -19443 04663 —=— -194 [286,-103] 25%
Bateman, 2009 09466 01826 = 095 [1.30,-059] 47%
Gratz 2014 08487 02677 - 085 [(137,-032] 40%
Kramer, 2011 08305 04208 fftd 083 [-166,.001] 28%
Belino, 2010 08224 03144 —&-r 082 [144,.021) 36%
Saker, 2014 06473 03315 -8 065 [-1.30, 000] 35%
Reneses, 2013 -0.3985 03097 — T 040 [-1.01,021] 36%
Leppannen, 2016 03666 02920 037 [094, 021] 38%
Kiein, 2021 03610 01412 = 036 [[064,-008) 50%
Philps, 2018 03516 04130 S 035 [-1.16, 046) 29%
Amianto, 2011 -0.3232 03507 —ir 032 [-1101,036] 33%
Soler 2009 02855 02618 -1 029 [-080, 023] 40%
Bos, 2012 02737 02761 —T 027 [081,027] 39%
Jorgensen 2014 01456 02562 — 015 [065, 036) 4.1%
Amtz, 2022 -0.1215 00986 : 012 [-031, 007) 53%
Kramer, 2016 00788 03126 - 008 [-069 053] 36%
Blum, 2008 00420 01798 T 004 [039, 031] 47%
McMain 2009 00278 0.1491 e 003 [032, 026) 50%
Rossi, 2023 00000 02310 - 000 [045 045 43%
Zananni 2018 00054 02236 't 001 [043, 044) 44%
Laurenssen, 2018 00492 02072 e 005 [036, 046) 45%
Kramer, 2014 00941 02327 — 009 [-036, 055] 43%
Dawidsson, 2006 02314 02019 +5- 023 [0.16; 063] 46%
Beck, 2020 02318 0.1905 +o= 023 [0.14, 061) 47%
Random effects model (HK) < -0.35 [-0.57; -0.12] 100.0%
Prediction interval . ' l—— y [-1.24; 0.55)
3 ag o1 0. 1. 2 3

Heterogenety: I° = 72.5%, = = 0.1787, p < 00001

Effect Size (9)

Fig. 3. Forest plot of aggregate meta-analysis.

5. Discussion

Our findings support the effect of psychotherapy with the aggregate
MA of 24 trials showing a significant reduction of interpersonal prob-
lems (Hedges' g — 0.35, 95%CI -0.54 to —0.15) for those receiving
psychotherapy compared to those receiving TAU/CM. Our IPD-MA of 17
trials showed a similar magnitude and direction of effects (5: —0.21, CI:
—0.45 to —0.02); however, it remained slightly above the 5% signifi-
cance threshold.

Unadjusted analyses revealed significant interactions by two vari-
ables: co-occurring anxiety disorder(s) and the overall number of co-
occurring disorders (not including PDs). This suggests that the effect
of psychotherapy on interpersonal problems is likely to be larger for
people with BPD and co-occurring anxiety disorder(s) than for those
without co-occurring anxiety disorder(s). Likewise, the number of co-
occurring disorders (not including PDs) interacted with psychother-
apy, suggesting that the more co-occurring disorders an individual has,
the more likely there is an effect of psychotherapy on interpersonal
problems (corresponding well to the notion “the more severely affected
an individual is, the more likely it is that treatment will help”). Several
potential moderator variables, including age, gender, education level,
previous self-harm and suicide attempt, exposure to trauma, several co-
occurring disorders and baseline psychosocial functioning, were not
found to significantly moderate the effect of psychotherapy on inter-
personal problems. This suggests that psychotherapy for BPD may be
consistently effective across these demographic and clinical character-
istics. After applying the alpha correction, no variables showed a sta-
tistically significant moderation of the effect of psychotherapy. Given
these sensitivity analyses, our findings should be interpreted with
caution.

10

5.1. Moderating role of co-occurring anxiety disorder(s) on interpersonal
problems

Individuals with BPD are over ten times more likely to present with
co-occurring anxiety disorders compared to those without BPD (OR
11.11 for Generalised Anxiety Disorder) (Tomko, Trull, Wood, & Sher,
2014). In line with a previous IPD-MA examining moderators of BPD
symptom severity (Pereira Ribeiro et al., 2025), the present IPD-MA
identified co-occurring anxiety disorder(s) as a moderator of psycho-
therapy effects in unadjusted analyses, extending this finding to inter-
personal functioning. In the earlier review, we discussed how many
specialised BPD treatments focus on skills acquisition to manage difficult
situations, which may be beneficial in the management of anxiety dis-
orders, and how targeting experiential avoidance might enhance treat-
ment effects for individuals with this dual pathology. The use of skills to
manage difficult situations and to reduce avoidance may also be valu-
able for interpersonal outcomes examined in this review. In addition,
one might speculate that group psychotherapy could be beneficial for
individuals with anxiety and interpersonal difficulties, potentially even
through passive participation, such as listening to group discussions
rather than actively engaging. Although adapted treatments such as
DBT-PTSD are effective for treating co-occurring disorders (Prillinger
et al., 2024), it remains unclear whether adapting BPD treatments for
specific comorbidities leads to greater improvements in core BPD out-
comes, such as interpersonal functioning, compared to standard BPD
psychotherapy.

5.2. Moderating role of the amount of co-occurring pathology on
interpersonal problems

Individuals with more co-occurring conditions were more likely to
benefit from treatment in terms of reduced interpersonal problems. Co-
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Table 4
Moderators of psychotherapy effects on interpersonal problems at end of treat-
ment — Complete cases.

Moderators N obs. B SE 95% CI p
(N
trials)
Demographics
Sex 1071
a7
ws.Sex (male) “Group —0.3249  0.1677 :82(5)2 to 0.053
1069
Age a7)
-0.01
ws.Age “Group —0.0063 0.0065 0 (())56 oto 0.328
Relationship status 891 (15)
ws.In a relationship —0.438 to
Group —0.1574  0.1435 0.123 0.272
Educational level 884 (15)
ws.Secondary —0.473 to
-0.11 .1 .
education*Group 0.1108  0.1848 0.251 0.549
ws. Tertiary education™ —0.756 to
Group —0.3330  0.2158 0.090 0.123
Employment 780 (14)
ws.Employed “Group 0.2184 0.1601 a(;;)295 to 0.173
Clinical variables
Number of BPD criteria 653 (9)
ws.Number of BPD 0.0369 0.0590 —0.078 to 0.532
criteria*Group ’ ’ 0.152 :
Psychosocial
functioning (GAF) at 615 (9)
baseline
—0.022
ws.GAF*Group —0.0059  0.0086 o (())100 to 0.048
Previous NSSI 856 (12)
ws.Previous NSSI*Group 0.0194 0.1688 ;253; Lto 0.908
Previous suicide 842 (11)
attempt
ws.Previous suicide —0.092 to
attempt*Group 0.2233 0.1610 0.539 0.055
Co-occurring disorders
Number 'of co- 781 (1)
occurring PDs
ws.Number co-occurring —0.127 to
PDsGroup —0.0205  0.0545 0.086 0.705
Co-occurring PD (any) 781 (11)
ws.Other PD(s) present ™ —0.515 to
Group -0.2171  0.1520 0.080 0.153
Number of co-
occurring disorders 832 (13)
(no PDs)
ws.Number co-occurring —0.153 to
disorders (no PDs)* —0.0833 0.0360 _0'012 0.021
Group ’
Depressive disorder(s) 771 (12)
(any)
ws.Depressive disorder —0.296 to
(5) present*Group —0.0084  0.1467 0.279 0.954
Anxiety disorder(s) 771 (12)
(any)
ws.Anxiety disorder(s) 04063  0.1655 —0.730 to 0.014
present*Group : ’ —0.081 :
Eating disorder(s) (any) 692 (11)
ws.Eating disorder(s) _0.2636  0.1881 —0.632 to 0.161
present*Group : ’ 0.105 :
Bipolar disorder(s) 527 (9)
(any)
ws.Bipolar disorder(s) 0.0720 0.2971 —0.510 to 0.809
present*Group ’ ’ 0.654 :
Alcohol use disorder(s) 876 (12)
(any)
ws.Alcohol use disorder —0.663 to
(5) present*Group —0.3095  0.1808 0.044 0.087
Substance use disorder 907 (13)

(s) (any)
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Table 4 (continued)

Moderators N obs. p SE 95% CI P
N
trials)
ws.Substance use
disorder(s) present* 0.0667 0.1659 529225 8 to 0.687
Group :
PTSD 740 (11)
ws.PTSD *Group —0.2545  0.1764 ~0.600 to 0.149
0.091
Trauma
Any trauma 446 (6)
ws.Any trauma present* —0.269 to
Group 0.2270 0.2531 0.793 0.370
Intezpersonal trauma - 413 (5)
Emotional
ws.Emotional trauma —0.031 to
present*Group 0.3980 0.2191 0.827 0.070
Interpersonal trauma — 440 (6)
Sexual
ws.Sexual trauma —0.166 to
present*Group 0.2162 0.1954 0.599 0.269
Interpe‘rsonal trauma — 445 (6)
Physical
ws‘Physlcthzl trauma 01679  0.1940 —0.548 to 0.387
present*Group 0.212

" Interaction term. BPD: Borderline personality disorder; p: Beta coefficient;
CI: Confidence Interval; GAF: Global assessment of functioning. N obs: Number
of observations; p: p-value; PD: Personality disorder; PTSD: Post-traumatic stress
disorder; ws: within trial interaction.

occurring disorders are highly prevalent in individuals with BPD,
including mood disorders, anxiety disorders, stress disorders, and SUDs
(Khosravi, 2020; Shah & Zanarini, 2018; Tomko et al., 2014).

It is consistent with previous findings that the amount and
complexity of co-occurring disorders in people with BPD may influence
psychotherapy outcomes. Individuals with more severe or complex
presentations may experience more noticeable benefits because their
difficulties are more clearly targeted by structured, specialised psycho-
therapies. It is also possible that specialised psychotherapies are espe-
cially well-suited to individuals with high clinical complexity, regardless
of whether co-occurring disorders are explicitly targeted. For example,
findings by Oud et al. suggest that specialised psychotherapy enhances
treatment effects not only in people with BPD alone, but also in those
with a complicated cluster of co-occurring disorders and severe patho-
logical complexity (Oud et al., 2018). Since specialised psychotherapy
targets not only BPD-related symptoms but also often symptoms of
overlapping disorders, it makes sense that individuals with a high level
of co-occurring disorders generally experience substantial effects of
therapy. This aligns with clinical staging models, which suggest that
early or milder presentations of BPD may be managed with lower-
intensity interventions, whereas more severe or chronic presentations
require proportionate, structured treatment (Chanen, Berk, & Thomp-
son, 2016).

5.3. Methodological considerations

Results of this study should be seen in light of the following meth-
odological considerations: The repeated analyses (due to the exploration
of multiple potential moderators) elevate the risk of type I errors.
Adjusting for multiple comparisons to manage type I errors inevitably
increases the risk of type II errors. Also, multiplicity adjustment affects
only the significance threshold, and it remains essential to carefully
interpret the size and direction of effects. We therefore discuss the
clinical relevance of effects and CIs of unadjusted interacting variables
and provide both unadjusted and adjusted p-values for moderator
analyses.

The overall RoB assessments of all included trials were of some
concern or high RoB and trials with high RoB assessments may



J. Pereira Ribeiro et al. Clinical Psychology Review 124 (2026) 102707

Moderator and Subgroup Effect (95% Cl)
‘Domographion;© - - 0 o pesnlmeg T R e e
Female = -0.21 (-0.34, -0.09)
Male — -0.61(-0.94, -0.28)
Not in a relationship —— -0.22 (-0.46, 0.02)
In a relationship ——] -0.34 (-0.70, 0.02)
Primary education —a -0.15(-0.44, 0.14)
Secondary education —t— -0.26 (-0.70, 0.19)
Tertiary education —— -0.45(-092, 0.03)
Unemployed —— -0.41(-066, -0.17)
Employed _ -0.14 (-052, 0.24)
Clinical variables
No previous NSS! —i— .0.34 (-0.66, -0.01)
Pravious NSSI ——t -0.34 (-0.80, 0.11)
No previous suicide attempt 1 -0.42(-067,-0.17)
Previous suicide attempt —— -0.34 (-0.72, 0.04)
Co-occuring disorders
No other PD(s) —— -0.08 (-0.31,0.15)
Other PD(s) present —— -0.34 (-0.70, 0.02)
No depressive disorder(s) —— -0.21(-0.46, 0.03)
Depressive disorder(s) present ——t— -0.22 (-0.59, 0.15)
No anxiety disorder(s) —— -0.04 (-0.28,0.21)
Anxiety disorder(s) present —a— -0.34 (-0.71,0.04)
No eating disorder(s) - -0.24 (-0.41, .0.08)
Eating disorder(s) present -0.56 (-0.96, -0.16)
No bipolar disorder(s) -0.23 (-0.40, -0.06)
Bipolar disorder(s) present — -0.21 (-0.80, 0.38)

No alcohol use disorder(s)
Alcohol use disorder(s) present

-0.18 (-0.33, .0.02)
-0.44 (-0.75, -0.14)

No substance use disorder(s) -021(-0.40, .0.02)
Substance use disorder(s) present - -0.29 (-0.62, 0.05)
No PTSD -0.18(-0.35, .0.01)
PTSD -0.40 (-0.75, -0.06)
Trauma

No trauma (any) -0.45(-1.15,0.25)
Any trauma present -0.25(-1.10, 0.60)

No emotional trauma
Emotional trauma present

" -0.59(-1.31,0.13)
-0.19(-1.02, 0.65)

No sexual trauma — -0.39(-1.01,0.22)

M? ty 43 e l+|

Sexual trauma present -0.18 (-0.90, 0.54)
No physical trauma —— -0.20 (-0.80, 0.39)
Physical trauma present <= -0.36 (-1.06, 0.35)

| | | |

-1 -5 0 5 1

Favours Favours TAU and

psychotherapy clinical controls

Fig. 4. Forest plot of subgroup effects in simple models.
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Effect

Moderator and Subgroup (95% CI)
Co-occurring disorders (no PDs)
Less co-occurring disorders —— -0.29 (-0.45,-0.13)
More co-occuming disorders —_— -0.83 (-1.14, -0.52)

T T T T

-1 -5 0 5 1

Favours Favours TAU and
psycholherapy clinical controls

Fig. 5. Forest plot of variable on co-occurring disorders dichotomised by the median.

overestimate the effects of interventions (Savovic et al., 2018). Further,
samples and interventions varied between trials, which could have
affected the effect estimates.

In IPD-MAs all covariates and coding/harmonisation of the IPD are
dependent on what has been measured and coded in the original trials.
Particularly, this can affect the availability of data on moderators when
a limited number of trials have measured and coded a given variable.
Also, it can affect how the harmonisation of data is handled, such as the
necessity to code co-occurring disorders after DSM-IV categories instead
of DSM-5. Our subgroup analysis did not suggest availability bias,
indicating that our IPD sample on interpersonal problems is likely to be
representative of all available evidence in the area. Yet the aggregate
MA and the IPD-MA differed slightly in significance levels, which may be
attributed to factors regarding the models and data from the analysed
trials. The IPD-MA accounts for patient-level covariates as it applies a
uniform and consistent adjustment of these, whilst the aggregate MA is
based on means derived from the potentially inconsistent regression
models used across trials. The most likely reason for differences in the
point estimates is inconsistencies in modelling between aggregate and
IPD analyses, whilst the most likely reason for differences in the signif-
icance levels is differing sample sizes. Collectively, these factors most
likely explain the observed differences, which we believe are otherwise
sufficiently consistent to be given the same clinical interpretation.
Certainly, the inferences from the difference in significance levels be-
tween the two approaches reflect the nuance and complexity to consider
for this methodology, and consequently, the true effect on interpersonal
problems might be found somewhere in between the results of the two
types of MA.

5.4. Implications for research

This IPD-MA highlights areas for further research on psychotherapy
for BPD, particularly regarding the moderating roles of anxiety disorder
(s), and the burden of co-occurring disorders. These moderator findings
need validation by rigorous RCTs with larger sample sizes and detailed
data collection on co-occurring disorders, preferably diagnosed by DSM-
5. Psychotherapies in an IPD Network MA could provide more insights
into treatment selection.

5.5. Implications for clinical practice

The moderating effects of co-occurring anxiety disorder(s) and the
number of co-occurring disorders on psychotherapy highlight that the
use of BPD-specific treatments is priority even if co-occurring disorders
are present. This is in line with the current evidence-based treatment
guidelines (American Psychiatric Association, 2024; DGPPN e.V. (Hrsg.)
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fiir die Leitliniengruppe, 2022; National Collaborating Centre for Mental
Health, 2009; National Health and Medical Research Council, 2013;
Rao, Kasiviswanathan, and Pilcher (2024)) that prioritise BPD-
treatment over co-occurring pathology except when they are vitally
relevant, i.e. substantially impairing psychotherapy (e.g., severe SUD
requiring detoxification). At the same time, these guidelines stress the
importance of systematically assessing and addressing co-occurring
psychopathology and considering it explicitly in case formulation and
treatment planning. While co-occurring disorders do not appear to
contraindicate effective psychotherapy for BPD, the findings suggest
that individuals with anxiety disorders or multiple co-occurring condi-
tions may derive particular benefit from structured, specialised psy-
chotherapies. This highlights the importance of offering and prioritising
such interventions for individuals with more complex clinical
presentations.

6. Conclusion

This IPD-MA provides valuable insights into the treatment of BPD by
exploring several effect modifiers. While no variables were found to
statistically moderate the effects of psychotherapy on interpersonal
problems after alpha correction, unadjusted analyses indicated associ-
ations between treatment effects and the presence of co-occurring anx-
iety disorder(s) and the number of co-occurring disorders present. While
cautious interpretation is warranted, these findings suggest that greater
clinical complexity may not preclude benefits from psychotherapy in
individuals with BPD.
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