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ABSTRACT

Background: Dialectical Behaviour Therapy for Posttraumatic Stress Disorder (DBT-PTSD) is a
phase-based treatment for PTSD. The DBT-PTSD treatment programme’s efficacy has not been
tested during standard operation, outside of laboratory outcome studies.

Objective: The present pilot study investigated the transportability of the DBT-PTSD treatment
to a real word clinical setting in a residential mental health centre.

Methods: The DBT-PTSD treatment was compared to a treatment as usual (TAU) condition in a
non-randomized study. Overall, 156 patients from a residential mental health centre were
included. Propensity score matching was used to match participants in the two treatment
arms based on baseline characteristics. Primary and secondary outcomes (PTSD and other
symptoms) were assessed at the time of admission and at the time of discharge.

Results: The DBT-PTSD treatment outperformed the TAU condition in the improvement of all
primary outcomes, as indicated by a significant time and group interaction. There were notable
differences in the effect sizes between the unmatched and matched sample as well as between
the available and the intent-to-treat (ITT) data analyses. The effect sizes in the ITT data analyses
were much lower. Both treatment groups showed similar improvements in secondary
outcomes.

Conclusions: This study provides initial evidence for the transportability of the DBT-PTSD
treatment to a naturalistic clinical care setting, but with considerably lower effect sizes than
in previously published laboratory RCTs. The higher efficacy of DBT-PTSD compared to TAU
may largely depend on patient’s adherence to treatment.

Terapia dialéctica conductual para el trastorno de estrés postraumatico
(DBT-PTSD, siglas en inglés): Transportabilidad a la atencion clinica
diaria en un centro residencial de salud mental

Antecedentes: La Terapia Dialéctica Conductual para el Trastorno de Estrés Postraumatico
(DBT-PTSD) es un tratamiento basado en fases para el TEPT. La eficacia del programa de
tratamiento DBT-PTSD no se ha probado durante el funcionamiento estandar, fuera de los
estudios de resultados de laboratorio.

Objetivo: El presente estudio piloto investigd la transportabilidad del tratamiento DBT-PTSD a
un entorno clinico de mundo real en un centro residencial de salud mental.

Métodos: El tratamiento DBT-PTSD se compard con una condicidon de tratamiento habitual
(TAU) en un estudio no aleatorizado. En total, se incluyeron 156 pacientes de un centro
residencial de salud mental. Se utilizé6 el emparejamiento por puntuaciéon de propensiéon
para emparejar a los participantes en los dos brazos de tratamiento en funcién de las
caracteristicas basales. Los resultados primarios y secundarios (TEPT y otros sintomas) se
evaluaron en el momento del ingreso y en el momento del alta.

Resultados: El tratamiento DBT-PTSD superé a la condiciéon TAU en la mejora de todos los
resultados primarios, como indica una interaccién significativa de tiempo y grupo. Hubo
diferencias notables en los tamafios del efecto entre la muestra no emparejada y la
emparejada, asi como entre los analisis de datos disponibles y los de intencién de tratar
(ITT, siglas en inglés). Los tamafnos del efecto en los andlisis de datos ITT fueron mucho
menores. Ambos grupos de tratamiento mostraron mejoras similares en los resultados
secundarios.

Conclusiones: Este estudio proporciona evidencia inicial de la transportabilidad del
tratamiento DBT-PTSD a un entorno de atencién clinica naturalista, pero con tamaros del
efecto considerablemente mas bajos que en los ECA de laboratorio publicados
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HIGHLIGHTS

The objective of the
present study was to
investigate the
transportability of the DBT-
PTSD programme to a real
word clinical setting in a
residential mental health
centre.

The DBT-PTSD treatment
outperformed the TAU
condition in the reduction
of trauma-related
symptoms, dissociative
symptoms and DSO
related but with lower
effect sizes compared to
previously published RCTs.
The study results indicate
the influence of treatment
adherence on estimates of
treatment effects and
stress the necessity to
routinely monitor the
symptoms of patients who
are at high risk of dropout
or deterioration.
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anteriormente. La mayor eficacia de la DBT-TEPT en comparacién con la TAU puede depender
en gran medida de la adherencia del paciente al tratamiento.
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1. Introduction

A Childhood trauma is consistently associated with a
risk for mental disorders. This is true for posttrau-
matic stress disorder (PTSD) as well as other disorders
(D’Andrea et al., 2012; van Der Kolk et al., 2019).
Given the extend nature of PTSD symptoms an inde-
pendent diagnostic category has been postulated (Bre-
win, 2020): Complex Posttraumatic Stress Disorder
(CPTSD) has been included in the latest revision of
the International Classification of Diseases (ICD-11)
(World Health Organization, 2019) as a disorder
that may develop following exposure to extremely
threatening or horrifying events from which escape
is difficult or impossible, most commonly prolonged
or repeated events including childhood sexual or
physical abuse. In addition to the three core symptoms
of classical PTSD, i.e. re-experiencing of traumatic
events in the present, avoidance of traumatic remin-
ders and a sense of current threat, survivors of child-
hood abuse and other individuals with CPTSD
experience three additional symptom groups summar-
ized as disturbances in self-organization (DSO), i.e.
emotional regulation difficulties, relationship difficul-
ties, and negative self-concept (Maercker, 2021). In
an effort to recognize the heterogeneity of symptoms
among various trauma survivors, the latest edition of
the Diagnostic and Statistical Manual of Mental Dis-
orders (American Psychiatric Association, 2013)
added a symptom cluster of negative alterations in
mood and cognitions, similar to the DSO symptom
groups in the ICD-11 (Cloitre, 2020).

Despite the growing research on psychological
interventions for adults with CPTSD symptoms, the
evidence for their efficacy is limited to PTSD and
depression symptoms. More systematic research is
needed for the DSO symptom outcomes, considering

the high heterogeneity and various types and combi-
nations of trauma histories and life circumstances
leading to a CPTSD (Ford, 2021). Thus, Ford (2021)
argues for more specific interventions to appropriately
target CPTSD outcomes and to tailor treatment com-
ponents to individual expressions of CPTSD.

At least four relevant systematic reviews and meta-
analysis specifically address the efficacy of psychologi-
cal therapies for adult survivors of childhood abuse
and other individuals with CPTSD. Trauma-focused
interventions, such as Cognitive Behavioural Therapy
with or without exposure (CBT), exposure therapy
alone (EA) and Eye Movement Desensitization and
Reprocessing (EMDR) (Karatzias et al., 2019) as well
as trauma memory processing therapies (TMP), i.e.
interventions with exposure to traumatic memories
(imaginal or in vivo) as well as cognitive restructuring
through discussion of traumatic memories and their
associated faulty appraisal (Mahoney et al., 2019) are
effective treatments for PTSD symptoms. Another
recent meta-analysis of 94 randomized controlled
trials (RCTs) of psychological and pharmacological
interventions for PTSD following complex traumatic
events (Coventry et al., 2020), adopted a non-diagnos-
tic approach, including all studies of adults with com-
plex trauma (including childhood abuse). The results
from this meta-analysis indicate that phase-based
psychological interventions that include skills-based
strategies along with trauma-focused strategies are
most effective in reducing PTSD symptoms, including
DSO symptoms such as emotion dysregulation and
interpersonal problems in adults with complex
trauma.

Dialectical Behaviour Therapy (DBT; Linehan et al.,
2001) was originally developed to treat individuals
with a high risk for suicide. DBT is typically used for



patients with a borderline personality disorder (BPD)
and self-injurious behaviour (SIB) and does not
specifically target PTSD symptoms. The DBT Pro-
longed Exposure (DBT PE) protocol extended DBT
treatment to patients with PTSD. Besides basic DBT
treatment elements, DBT-PE includes also front-line
evidence-based treatment components for PTSD,
such as prolonged exposure (PE), treatment of behav-
ioural dyscontrol and fostering coping skills (Harned
et al., 2012). The efficacy of DBT-PE has been demon-
strated in a pilot outpatient (Harned et al., 2021) and
randomized-controlled setting (Harned et al., 2014).
Dialectical Behavioural Therapy for Posttraumatic
Stress Disorder (DBT-PTSD; Bohus & Priebe, 2018)
is another phase-based psychological intervention
programme, similar to DBT-PE. Thus far, the DBT-
PTSD treatment programme has been tested primarily
with female adults with complex trauma childhood
sexual or physical abuse respectively. DBT-PTSD
combines individual as well as group sessions. It is
comprised of a pre-treatment phase and seven con-
secutive thematic treatment phases. It combines fun-
damental DBT skills-based elements (Linehan et al.,
2001) with trauma-focused cognitive and exposure-
based elements (Ehlers et al., 2005; Foa et al., 2019)
as well as elements of Compassion-Focus Therapy
(CFT; Gilbert, 2014) and Acceptance and Commit-
ment Therapy (Hayes et al., 2013). In a residential set-
ting the DBT-PTSD treatment programme extends
over a period of 12 weeks.

Two RCTs supported the efficacy of DBT-PTSD
(Bohus et al., 2013, 2020). The first RCT tested the
efficacy of the DBT-PTSD treatment programme in
an inpatient sample of 74 women with childhood sex-
ual abuse (CSA) related PTSD. Participants were ran-
domized to either 12-week residential DBT-PTSD
treatment or treatment-as-usual wait list (TAU-WL).
Enrolment was restricted to women, aged 17-65
years, meeting a DSM-IV diagnosis (American Psy-
chiatric Association, 2013) of PTSD related to CSA
(i.e. being sexually assaulted under the age of 18).
The DBT-PTSD treatment was delivered by four clini-
cal psychologists (graduates and post-graduates) who
were all involved in the treatment development and
who had previously conducted at least four training
cases. The mean change in PTSD symptoms between
pre-treatment and 12-week post-discharge was greater
in the DBT-PTSD group than in the TAU-WL group,
with a controlled effect size (ES) of Hedges’ g=1.60
for clinician-rated PTSD symptoms and of Hedges’
g=0.98 for self-rated PTSD symptoms. This study
also compared treatment outcomes between patients
with and without BPD (i.e. meeting either >5 or <5
DSM-5 BPD criteria). Both subgroups showed signifi-
cant PTSD symptom improvement in comparison
with the TAU-WL group, with similar effect sizes.
Results for the secondary outcomes in this study
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were mixed. The DBT-PTSD group showed signifi-
cantly more improvement in depressive symptoms
and global functioning than the TAU-WL group.
However, there was no significant group difference
in respect to improvements in BPD symptoms, disso-
ciative symptoms, and general symptom distress.
Thus, the results from this study confirm that with
specialized therapists, supervised by the developers
of the DBT-PTSD programme, the DBT-PTSD pro-
gramme outperforms TAU-WL, in a selective sample
of female inpatients with CSA-related PTSD. In a
second RCT Bohus et al. (2020) compared the
efficacy of DBT-PTSD against cognitive processing
therapy (CPT) in an outpatient sample of 193
women (mean age = 36.3, SD =11.1) with childhood
sexual or physical abuse-related PTSD, who addition-
ally met 3 or more DSM-5 criteria for BPD (including
affective instability). Participants, recruited from three
university outpatient clinics, were randomly assigned
to either 45 weekly sessions of DBT-PTSD or CPT
over one year, followed by a booster phase of 3
monthly sessions. Treatment included individual
therapy session, plus homework, and telephone con-
sultation as needed. Participating therapists were
trained in either DBT-PTSD or CPT in 4-day work-
shops led by the respective treatment developers.
The primary outcomes were clinician-rated PTSD
symptoms and the secondary outcomes
patient-rated PTSD symptoms, BPD symptoms, disso-
ciative symptoms, depressive symptoms, and global
functioning. Clinician and patient-rated PTSD symp-
toms significantly improved in both treatment groups
from pre- to post-treatment, with a small but signifi-
cant advantage of the DBT-PTSD treatment. The
findings for other secondary outcomes were mixed.
There were small but significant differences between
treatment groups regarding BPD symptoms, dissocia-
tive symptoms, and depressive symptoms, with greater
improvement in the DBT-PTSD treatment group.
However, there was no significant group difference
in respect to global functioning. The results from
this study confirmed the efficacy of the DBT-PTSD
programme in an outpatient setting, when it is deliv-
ered by specialized therapists, supervised by the devel-
opers of the DBT-PTSD programme, in a selective
sample of female survivors of childhood abuse-related
PTSD and symptoms of BPD.

A vastly understudied key aspect of research on the
efficacy of a novel intervention to its dissemination is
transportability (Lincoln et al., 2003; McEvoy et al.,
2012; Southam-Gerow et al., 2008). The efficacy of
the DBT-PTSD treatment programme, as most other
treatment programmes, has previously only been
tested in laboratory outcome studies conducted in
specialized training clinics by specialized therapists
and mentors. Since the research therapy in laboratory
outcome studies differs from everyday clinical care it is

were
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important to study the transportability of efficacious
treatments to usual clinical care settings. The objective
of the present study was to investigate the transport-
ability and implementation of the DBT-PTSD pro-
gramme in a non-randomized pilot study with
patients of a residential mental health centre. In
order to test the efficacy and transportability of the
DBT-PTSD programme to every day clinical care we
compared it to a treatment as usual condition (i.e.
an eclectic trauma-focused treatment) and generalized
the findings to a broader sample also including male
patients. Based on the available evidence we hypoth-
esize that the DBT-PTSD treatment will outperform
treatment as usual in an everyday clinical care setting.

2. Materials and methods
2.1. Treatment setting

The study was conducted at a single site, at the Univer-
sity Hospital for Psychosomatic Medicine in Austria.
The residential mental health centre is part of the Aus-
trian public health care system and treatments are cov-
ered by the Austrian public health insurance.
Treatment outcomes are routinely monitored for all
patients. The clinic only serves adult patients (18+
years) and does not accept patients with acute suicidal
behaviour or current substance abuse. However,
patients with a past history of suicidal behaviour and
past and current self-injurious behaviour (SIB) are eli-
gible for treatment at the residential mental health
centre. The Computer-based Health Evaluation Sys-
tem (CHES) is used for the routine clinical outcome
monitoring (Holzner et al., 2012), including assess-
ments at preadmission, at the beginning and the end
of the inpatient treatment.

Since the study has been conducted in a naturalistic
setting analysing retrospective data collected as part of
routine clinical care, no information about treatment
adherence or treatment fidelity was available.

2.1.1. Study participants

The present study is a non-randomized trial. All
patients were self-referred or referred by mental health
professionals to the University Hospital. Psychological
outcome data were included from all patients treated in
one of the three PTSD treatment units between Febru-
ary 26th, 2020, and April 14th, 2021. Patients were
assigned to either DBT-PTSD treatment (Bohus et al,,
2013) or treatment-as-usual (TAU) by an administra-
tor (a psychiatrist) according to the case history, an
unstructured interview and the respective capacity at
one of the three units. Since the diagnoses of PTSD
was not established with a structured clinical interview,
baseline (admission) results from the Posttraumatic
Stress Disorder Checklist- Civilian Version (PCL-C;
Weathers et al., 1994), a self-report measure of PTSD

symptoms were used to validate the diagnosis of
PTSD. Accordingly, only the data from patients with
a cut-off score of 45 or higher in the PCL-C were
included in the present analyses (McDonald & Cal-
houn, 2010). Further, other self-report measures were
used to rate PTSD-related psychological symptoms.

Overall, 156 patients were included in the present
study. 111 patients (43.0 mean age, 81.1% female)
were in the TAU group, and 45 patients (47.2 mean
age, 86.7% female) in the DBT-PTSD group. The flow
of participants and percentage of missing data is dis-
played in Figure 1. Groups differed significantly regard-
ing the variables age (SMD = 0.42, p = .020), treatment
duration (SMD = —0.31, p =.080), number of diagnosis
(SMD = 0.64, p <.001) and experienced physical, sex-
ual, or emotional childhood trauma level (CTQ;
SMD = —0.48, p=.027). Patients in the two groups
also differed significantly in many symptom levels at
admission (T1): PCL-C total score (SMD =—0.39, p
=.040), DES-II (SMD =—0.58, p=.002), MSI-BPD
(SMD =—-0.41, p=.030), and ERQ subscale suppres-
sion (SMD =-0.39, p=.037) (Table 1). Thirty-one
(34.8%) patients of the TAU group and 21 (50%) of
the DBT-PTSD group fulfilled at least seven criteria
of the MSI-BPD screening for BPD.

2.2. Treatment

2.2.1. DBT-PTSD

DBT-PTSD is a phase-based psychological interven-
tion programme based on standard DBT treatment
supplemented by treatment elements from trauma-
focused cognitive-behavioural therapy, compassion-
focused therapy and acceptance and commitment
therapy (Bohus & Priebe, 2018). DBT-PTSD consists
of seven treatment phases. To specifically address the
diverse symptom constellation of individuals with
childhood abuse-related PTSD each treatment phase
comprises obligatory and optional treatment modules
and manualized ‘if-then rules’ indicate suitable mod-
ules. The DBT-PTSD programme was spread over 12
weeks and was delivered by a multi-professional team.
Therapists delivering the DBT-PTSD treatment were
both licensed clinical psychologists, with 6 respectively
2 years of experience working as a clinical psycholo-
gist. One of the two therapists was also licensed as a
(cognitive) behavioural (psycho)therapists, with 1
year experience working as a CBT therapist.

All therapists of the patients in the DBT-PTSD
group were trained in the DBT-PTSD programme at
the Central Institute in Mannheim coordinated by
Martin Bohus and are supervised according to the
DBT-PTSD treatment guidelines (Bohus & Priebe,
2018). The DBT-PTSD programme is conducted
within the multidisciplinary therapy setting of the
University Hospital including physical activity group
training (A 45 min twice a week), biofeedback
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N=156

l

N > 20% missings
DBT-PTSD
CTQ=14 (31.1%)

N=45
PCL-C=6 (13.3%)

N > 20% missings
TAU
—> CTQ=35 (31.5%)
N=111
PCL-C=14 (12.6%)

PTCI=6 (13.3%)
MSI-BPD=3 (6.7%)
PHQ-9=2 (4.4%)
DES-11=4 (8.9%)
GAD-7=1 (2.2%)
ERQreapp.=3 (6.7%)
ERQsuppr.=3 (6.7%)

WHODAS=1 (2.2%)

Figure 1. Patient flow and missings.

(group training A 80 min once a week), art therapy (A
90 min once a week) and music therapy (A 60 min
once a week).

2.2.2. TAU

Trauma-specific therapy takes place in a combined indi-
vidual and group setting. The mandatory basic groups
include an open-topic group, knowledge transfer, mind-
fulness, and skills training (A 50 min 5 times per week).
Additional therapeutic group therapies include art
therapy (A 90 min once a week), music therapy (A
60 min once a week), group biofeedback (A 75 min
once a week) and animal-assisted therapy (A 90 min
once a week). Individual sessions with trauma therapists
are offered two times per week. Individual therapists
were free in deciding on specific techniques and their
timing to achieve sufficient patients’ improvement
according to the commitment of the University Hospital
to apply evidence-based methods. All trauma therapists
are female and have at least three years experience work-
ing as (psycho)therapists. The therapeutic coordinators
of the TAU group have a clinical and health psychology
education, between 12- and 14-year experience working
as (psycho)therapists, with additional training in behav-
ioural or cognitive therapy techniques and education in
Eye Movement Desensitization and Reprocessing
(EMDR). Depending on the patient and type of trauma,
different interventions were used: EMDR and screening
techniques, Imagery Rescripting & Reprocessing

PTCI=14 (12.6%)
MSI-BPD=22 (19.8%)
PHQ-9=3 (2.7%)
DES-11=15 (13.5%)
GAD-7=3 (2.7%)
ERQreapp.=18 (16.2%)
ERQsuppr.=17 (15.3%)

WHODAS=13 (11.7%)

Therapy (IRRT), Trauma-Focused Cognitive Behav-
ioural Therapy (TF-CBT), Imagery Rehearsal Therapy
(IRT), Narrative Exposure Therapy (NET), Concept of
Structural Dissociation (Enactive Trauma Therapy),
Somatic  Experiencing, Neuroaffective Relational
Model (NARM), Schema Therapy. Further stabilization
techniques, reorientation techniques, hypnotherapeutic
interventions, imagination exercises and trauma sensi-
tive yoga were also applied. Besides the high variety of
trauma-focused interventions, no PE-related therapy
approaches such as DBT-PE have been used.

2.3. Measures

2.3.1. Childhood trauma questionnaire

The Childhood Trauma questionnaire CTQ is a retro-
spective measure of childhood trauma that has been
psychometrically assessed in diverse populations
(Bernstein et al., 2003; Hauser et al., 2011). The CTQ
contains 5 subscales, emotional abuse, physical abuse,
sexual abuse, emotional neglect and physical neglect.

2.3.2. Posttraumatic stress disorder checklist -
civilian version

The Posttraumatic Stress Disorder Checklist — Civilian
Version (PCL-C) is a well validated 17-items question-
naire to measure the core symptoms of PTSD (Weath-
ers et al, 1994). Three core areas of the PTSD
symptomatology, (a) intrusive thoughts and



Table 1. Sample baseline characteristics (after imputation).

Unmatched (n = 156)

Matched (n=32)

DBT-PTSD (n = 45) TAU (n=111) DBT-PTSD (n =16) TAU (n =16)

N M or % SD N M or % SD p SMD? Missing (%) M or % SD M or % SD p SMD?
Age 45 47.2 9.49 111 43.0 1.1 .020 042 0 449 9.24 479 10.2 399 0.30
Sex (female) 45 86.7 111 81.1 403 0.13 0 81.3 87.5 .500 0.17
Education (> secondary education) 45 37.8 111 441 466 0.12 58 375 313 710 0.13
Employment 45 11.1 111 7.2 523 0.13 7.1 18.8 125 626 0.17
Treatment duration 45 60.8 21.8 m 55.1 16.4 .080 —0.31 0 58.4 19.2 61.1 15.3 .664 0.16
No. of times in clinic 45 1.40 0.84 111 1.71 1.15 .100 0.29 6.4 1.56 0.96 1.75 1.06 .605 0.19
No. diagnoses 45 3.56 2.04 AN 4.86 2.02 <.001 0.64 0 3.94 1.57 3.88 1.59 912 —-0.04
Chronicity (> 2 years) 45 97.8 111 99.1 495 0.11 6.4 100 100 0
CTQtotal 31 75.4 10.5 76 69.9 11.7 .027 —0.48 471 714 10.6 69.2 13.3 613 -0.18

“Standardized mean difference = difference in mean or proportions divided by the standard error; imbalance between groups is defined as absolute value greater than 0.20 (corresponding to a small effect size).
Note: DBT-PTSD = Dialectical Behaviour Therapy — Posttraumatic Stress Disorder, TAU = Treatment as usual, CTQ = Childhood Trauma Questionnaire.
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recollections of the traumatic event (b) emotional
blunting and overexcitement (hyperarousal), and (c)
avoidance of places, people, or situations associated
with the traumatic event, are assessed. The overall
PCL-C score can have a range from 17 to 85, diagnos-
tic relevant scores for PTSD patients under psycho-
logical or psychiatric treatment are from 45 to 50
(Wilkins et al., 2011).

2.3.3. Dissociative experience scale

The Dissociative Experience Scale (DES-II) surveys
dissociative symptoms with a total of 28 questions ask-
ing about the frequency (i.e. what percentage of the
time) of various dissociative experiences in everyday
life (Bernstein & Putnam, 1986). The overall score of
the DES-II can have a range between 0 and 100. The
cut-off for clinical relevant symptoms is defined
with > 30 (Carlson & Putnam, 1993; van Ijzendoorn
& Schuengel, 1996).

2.3.4. Posttraumatic cognitions inventory

The Posttraumatic Cognitions Inventory (PTCI) asks
a total of 33 questions about negative cognitions as a
result of traumatic experiences. Further, PTSD symp-
toms and negative cognitions about the self, the world,
and one’s own attribution of guilt regarding the
trauma are assessed (Beck et al., 2004; Foa et al.,
1999). The subscales as well as the total score were
found to correlate highly with measures of PTSD
(Foa et al., 1999).

2.3.5. Mclean screening instrument for borderline
personality disorder

The McLean Screening Instrument for Borderline Per-
sonality Disorder (MSI-BP) is a dichotomous 10-item
self-reported scale assessing the diagnostic criteria
according to the Diagnostic and Statistical Manual
5th Edition (American Psychiatric Association,
2013). The initial validation study recommended a
cutoff score of 7 as providing for an optimal sensitivity
(81%) and specificity (89%) (Zanarini et al., 2003).

2.3.6. Patient health questionnaire

The Patient Health Questionnaire-9 (PHQ-9) uses a
total of nine items to determine the expression of
depressive symptoms such as lack of interest,
depressed mood, sleep problems, decreased self-
esteem, difficulty concentrating, suicidal thoughts,
altered appetite, and how these symptoms interfere
with work, home, and interactions with people. Scores
range from 0 to 27, with a cut-off score of >10 for a
moderate depression severity (Beard et al., 2016;
Kroenke et al., 2001; Kroenke & Spitzer, 2002).
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2.3.7. Brief measure for assessing generalized
anxiety disorder

The Brief Measure for assessing generalized anxiety
disorder (GAD-7) assesses various anxiety disorder
symptoms with a total of 7 questions, by querying
the expression of anxious thoughts in the last 2
weeks, e.g. nervousness, excessive worry and inability
to relax (Gyani et al., 2013; Kroenke et al., 2010; Spit-
zer et al., 2006).

2.3.8. Emotion regulation questionnaire

The Emotion Regulation Questionnaire (ERQ) is a 10-
item self-report scale to measure the habitual use of
two commonly used emotion regulation strategies:
reappraisal and suppression. Cognitive reappraisal
involves thinking differently about a situation to
change its meaning related to the persons’ emotional
experience. Expressive suppression involves decreas-
ing the outward expression of emotion (Gross &
John, 2003).

2.3.9. WHO disability assessment schedule

The WHO Disability Assessment Schedule (WHO-
DAS) is 12-item self-reported scale measuring limit-
ations in functioning and participation associated
with current health status in the areas of: compre-
hension and communication, mobility, self-care,
interaction with other people, activities of daily liv-
ing, participation in social life in the last 30 days
(Gold, 2014).

2.4. Outcome analysis

Repeated measures analysis of variance (ANOVA)
were used to investigate differences in primary and
secondary treatment outcomes at admission (Tpaseline)
and discharge (Tyost-treatment) between both treatment
groups for both available (completers) data and
intent-to-treat (ITT) data. Since the ANOVA is robust
in cases of violation of the normality assumption
(Schmider et al., 2010), we did not use parameter-
free procedures for not normally distributed treatment
outcomes. Effect sizes are expressed in Cohen’s d
which was computed using pooled standard devi-
ations of scores from Tpaseline aNd Tpost-treatment fOT
intragroup differences, and pooled standard deviation
of scores from Tpogt-treatment Detween the DBT-PTSD
and TAU group. Missing data in treatment outcomes
were imputed if <20% of the questionnaire items were
missing. For the ITT data, primary and secondary out-
comes of the Ty eline assessment were carried forward
for the Tpost-treatment Values according to the last obser-
vation carried forward (LOCF) approach which is the
most common for ITT analysis in the literature on
treatment outcomes (Liu, 2016).
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Table 2. Sample baseline characteristics: Supplementary (matched) data set.

Matched (n=32)

DBT-PTSD (n=16) TAU (n=16)

M or % SD M or % SD p SMD?
Age 449 9.24 47.9 10.2 399 0.30
Sex (female) 813 87.5 .500 0.17
Education (>secondary education) 37.5 313 710 0.13
Employment 18.8 12.5 .626 0.17
Treatment duration 58.4 19.2 61.1 15.3 .664 0.16
No. of times in clinic 1.56 0.96 1.75 1.06 .605 0.19
No. diagnoses 3.94 157 3.88 1.59 912 —0.04
Chronicity (>2 years) 100 100 0
CTQrotal 714 106 69.2 133 613 -0.18

?Standardized mean difference = difference in mean or proportions divided by the standard error; imbalance between groups is defined as absolute value

greater than 0.20 (corresponding to a small effect size).

Note: DBT-PTSD = Dialectical Behaviour Therapy — Posttraumatic Stress Disorder, TAU = Treatment as usual, CTQ = Childhood Trauma Questionnaire.

2.5. Supplementary analysis

Because of the significant group differences in the
baseline scores, we conducted a supplementary analy-
sis using the propensity score matching (PSM)
method to match participants in the two treatment
arms based on sociodemographic characteristics
(age, gender, education, employment), pre-treatment
variables (treatment duration, number of times in
clinic, number of diagnosis and chronicity of the men-
tal illness) and baseline scores on primary and second-
ary treatment outcomes. The propensity score has
been defined by Rosenbaum and Rubin (Rosenbaum
& Rubin, 1983, 1985) to be the probability of treat-
ment assignment dependent on observed baseline cov-
ariates: e;=Pr(Z;=1|X;). Conditional on the
propensity score, the distribution of measured base-
line covariates can be matched between two treatment
groups. The propensity score can be also estimated
using a logistic regression model, in which treatment
status is regressed on observed baseline characteristics
(Austin, 2011). In the present study, the IBM-SPSS
software program (Version 27) was used to create pro-
pensity scores, using the PSM command.

Given the vastly different baseline characteristics in
the two groups, the PSM yielded only 32 patients (16
per group), with matching baseline characteristics.
There were no significant differences in baseline
characteristics between matched groups, except for
the variable age (Table 2).

In the matched data, patients of the DBT-PTSD
group had a baseline PCL-C score of 65.4 (SD=
7.48) and patients of the TAU-group had a baseline
PCL-C score of 66.8 (SD =7.86). In the DBT-PTSD
group, 81.3% of patients were female, with a mean
age of 449 (SD=9.24) and 1.56 (SD=0.96) mean
number of previous inpatient stays in the clinic.
87.5% of the patients in the TAU group were female,
had a mean age of 47.9 (SD =10.2) and a mean num-
ber of 1.75 (SD = 1.06) previous stays in the clinic. In
both groups patients had experienced their psycho-
logical symptoms for two years before admission to
the current inpatient treatment.

Moreover, an analysis of covariance (ANCOVA)
was done, treating sex, age, the related baseline out-
come score, and the treatment group factor (DBT-
PTSD or TAU) as covariates for the treatment change
(= difference from Tpaseline 10 Tpost-treatment) Of Ppri-
mary treatment outcomes (Supplemental Table 1).

3. Results
3.1. Main analyses

3.1.1. Primary outcomes

The PCL-C total score, in both the DBT-PTSD group
(d=1.38, p<.001) and the TAU group (d=0.70,
p <.001) improved significantly from admission to
discharge, with the largest effect size on all primary
outcome variables for the TAU group (Table 3). In
the ITT data set, the DBT-PTSD group (d=0.71, p
=.05) and the TAU group (d=0.50, p <.001) have
medium effect sizes, group differences are not signifi-
cant (F(1,134) =[0.172], p =.679) but both the factor
time (F(1,134) = [55.01], p <.001) and the interaction
between group and time are significant (F(1,134) =
[11.54], p = <.001).

Similar results are found concerning the PCL-C
numbing/avoidance subscale: the DBT-PTSD group
(d=1.50, p<.001) shows the largest effect size
amongst primary outcome variables and the TAU
group (d=0.41, p =.002) has only a small effect size.
The large effect size diminishes in the ITT data set,
with medium effect size for the DBT-PTSD group
(d=0.74, p<.001), a small effect size for the TAU
group (d=0.32, p=.002) and no significant group
difference (F(1,134) = [0.490], p = .485) but significant
effect of time (F(1,134) = [20.15], p = <.001) and inter-
action of group and time (F(1,134) = [9.07], p =.003).

Treatment in the DBT-PTSD group (d=10.93, p
<.001) has a large effect for the PCL-C re-experien-
cing subscale and in the TAU group (d=0.21, p
=.12) a small effect. For the PCL-C scale hyperarousal
a large effect is observed for the DBT-PTSD group (d
=1.29, p<0.001) and a medium effect for the TAU
group (d=0.68, p <.001).



Table 3. Treatment outcomes in different treatment groups after imputation: Primary outcomes.

Available data Intent to treat data
Tbaseline Tpostftreatment Tpostf(reatment
Measure Group N M(SD) N M(SD) a p N M(SD) a p ANOVAP Factor p
PCL-C Total score DBT-PTSD 39 65.6 (7.59) 20 48.7 (13.5) 1.38 <.001 39 55.8 (13.3) 0.71 <.001 F(1,134) =55.01 Time <.001
TAU 97 61.8 (10.5) 60 56.1 (11.3) 0.70 <.001 97 58.2 (11.4) 0.50 <.001 F(1,134)=0.172 Group 679
d 0.49 .05 0.19 32 F(1,134)=11.54 Gr. x ti. <.001
PCL-C Re-experiencing DBT-PTSD 39 3.81 (0.74) 20 2.95 (0.99) 0.93 <.001 39 3.32 (0.97) 0.56 .001 F(1,134) =20.15 Time <.001
TAU 97 3.72 (0.93) 60 3.59 (0.84) 0.21 12 97 3.62 (0.89) 0.16 12 F(1,134) = 0.490 Group 485
d 0.61 .02 0.34 .08 F(1,134) =9.07 Gr. x ti. .003
PCL-C Numbing/avoidance DBT-PTSD 39 5.18 (0.73) 20 3.73 (1.19) 1.50 <.001 39 4.31(1.20) 0.74 <.001 F(1,134) =20.15 Time <.001
TAU 97 4.67 (0.94) 60 4.41 (0.89) 0.41 .002 97 449 (1.02) 0.32 .002 F(1,134) =0.490 Group 485
d 0.50 .05 0.17 37 F(1,134) =9.07 Gr. x ti. .003
PCL-C Hyperarousal DBT-PTSD 39 4.27 (0.78) 20 3.13 (1.15) 1.29 <.001 39 3.63 (1.14) 0.66 <.001 F(1,134) =49.39 Time <.001
TAU 97 4.17 (0.81) 60 3.78 (0.89) 0.68 <.001 97 3.92 (0.87) 0.49 <.001 F(1,134) =0.430 Group 513
d 0.56 .03 0.32 .10 F(1,134)=10.30 Gr. x ti. .002
DES-II DBT-PTSD 41 42.1 (20.6) 20 313 (17.9) 0.98 <.001 41 34.7 (20.1) 0.56 <.001 F(1,135) = 14.01 Time <.001
TAU 96 31.5 (17.4) 59 30.3 (18.0) 0.06 .632 96 31.0 (18.4) 0.05 631 F(1,135)=4.71 Group .032
d 0.05 .853 0.20 291 F(1,135)=10.59 Gr. x ti. .001
PTCI total score DBT-PTSD 39 148.0 (29.8) 20 115.4 (45.3) 1.31 <.001 39 124.6 (40.8) 0.69 <.001 F(1,134) = 39.76 Time <.001
TAU 97 139.4 (31.4) 60 133.8 (34.9) 0.32 .02 97 135.1 (32.2) 0.25 <.001 F(1,34)= 0.026 Group .871
d 0.60 .02 0.30 11 F(1,134) =19.19 Gr. x ti. <.001

Cohen’s d was computed using the pooled standard deviation of scores at admission (t1) and discharge (t2).
PRepeated measures analysis of variance with intent to treat data.
‘Cohen’s d was computed using the pooled standard deviation of scores at discharge (t2) from the DBT-PTSD and TAU groups.
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Concerning the dissociative symptoms measured
with the DES-II, the treatment in the TAU group
(d=0.06, p =.632) has a negligible effect on the symp-
toms at discharge compared to a large effect in the
DBT-group (d=0.98, p<.001). Results are very
similar in the ITT data set for the TAU group (d =
0.05, p=.631), and in the DBT-group (d=0.56, p
<.001) a medium effect can be found, with significant
differences for the time variable (F(1,134)=[14.01],
p=.67<.001), group variable (F(1,134)=1[4.71],
p=.032) and interaction of group and time
(F(1,134) = [10.59], p = .001).

For the posttraumatic cognitions assessed with the
PTCI scale, treatment in the DBT-PTSD group has
large effects (d=1.31, p<.001) and small effects in
the TAU group (d=0.32, p=.02). In the ITT data
set the respective effect sizes are lower, with medium
effects in the DBT-PTSD group (d=0.69, p <.001)
and small effects in the TAU group (d=0.25, p
<.001). The ANOVA reveals significant differences
for the factor time (F(1,134) = [39.76], p = <.001) and
the interaction between group and time (F(1,134) =
[19.19], p=<.001).

Main results concerning the effect sizes of both
groups for available and ITT data are summarized in
Figure 2, demonstrating the large effect sizes for the
treatment in the DBT-PTSD group compared to the
TAU group.

3.2. ANCOVA

An analysis of covariance (ANCOVA) controlling for
sex, age, the related baseline outcome score, and the
treatment group factor (DBT-PTSD or TAU) showed
a significant influence of the factor treatment group
with a partial eta squared of 0.196 (F(1,175)=
[18.32], p=<.001) for the treatment change in the
PCL-C total score in the available data. The factor
treatment group was significant for all other primary
treatment outcomes except the PTCI total score with
medium to large effect sizes (Supplemental Table 1).

3.2.1. Secondary outcomes
For the secondary outcome variables, the highest effect
sizes can be found in the TAU group (d=1.28, p
<.001) for depressive symptoms assessed with the
PHQ-9 (Table 4), comparable to the DBT-PTSD
group (d=1.18, p<.001). In the ITT data set lower
effect sizes are found for both the DBT-PTSD group
(d=0.65, p<.001) and for the TAU group (d=0.78,
p<.001), with significant differences for the factor
time (F(1,149) = [68.60], p < .001).

Secondly, anxiety symptoms could be reduced with
a high effect size for both treatment groups:
DBT-PTSD group (d=1.04, p<.001), TAU group
(d=0.89, p<.001), with very similar effect sizes in
the ITT data set: DBT-PTSD group (d=0.59, p

<.001), TAU group (d =0.61, p <.001) and significant
differences for the factor time (F(1,150) = [46.96],
p<.001).

Borderline symptoms measured with the MSI-BPD
improve with a medium effect for the DBT-PTSD
group (d=0.65, p=.007) and small effect for the
TAU group (d=0.48, p<.001), with a significant
group difference (F(1,129) = [4.311], p =.032).

Concerning the emotional regulation strategy ‘sup-
pression’ assessed with the ERQ, treatment in the TAU
group (d=0.01, p=.921) had a negligible effect,
whereas treatment in the DBT-PTSD group (d=
0.70, p =.004) had a medium effect. In the ERQ reap-
praisal subscale large effects could be found for the
DBT-PTSD group (d=1.01, p<.001) and small
effects for the TAU group (d=0.48, p <.001). These
effects are considerably higher in the ITT data set
for the DBT-group (d = 0.58, p <.001) and somewhat
higher for the TAU group (d = 0.36, p <.001), with sig-
nificant differences only for the factor time (F(1,133)
= [26.19], p < .001).

Effects were large in the DBT-PTSD group (d = 0.99,
p <.001) for the WHODAS limitations in functioning
and participation scale and medium for the TAU
group (d=0.76, p <.001). There was no significant
group difference but a significant effect of the factor
time (F(1,140) = [38.6], p = <.001) in the ITT data set.

4, Supplementary analyses
4.1. Primary outcomes

Both treatments have a large effect for the PCL-C total
score in the matched data set (Table 5), DBT-PTSD
(d=139, p=.019); TAU group (d=127, p=.003)
and PCL-C re-experiencing subscale: DBT-PTSD
group (d=0.95, p=.067); TAU group (d=0.82 p
=.039). For the PCL-C numbing scale treatment
in the DBT-PTSD group has a large effect (d=1.53,
p=.013) and a medium effect in the TAU group
(d=0.39, p =.252). Effect sizes for the PCL-C hyperar-
ousal scale are large in the DBT-PTSD group (d = 1.44,
p=.017) and in the TAU-group (d=0.98, p=.013).
Treatment in the DBT-PTSD group has large effect
sizes in the DES-II scale (d=1.42, p=.018) and the
PTCI scale (d=1.39, p=.019). In the TAU group a
small effect can be shown for the DES-II scale (d=
0.20, p=.548) and a medium effect for the PTCI
scale (d=0.50, p =.150).

Compared with the ITT data (Table 5), no signifi-
cant interaction effects with the factors group and
time could be found. There are significant differences
for all relevant primary outcome scales for the factor
time but only one significant group difference for
the PCL-C Re-experiencing scale (F(1,30)=[5.244],
p=.029). Compared with the ITT data, treatment
effects for the matched data set are small to medium.
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Figure 2. Effect sizes (Cohen’s d) of primary outcomes for available data and ITT data of the DBT-PTSD and TAU group.

4.2. Secondary outcomes

Treatment in the DBT-PTSD (d = 1.79, p =.00) group
had a large effect on borderline-related symptoms
assessed with the MSI-BPD and medium effects for
the TAU group (d=0.63, p=.079) (Table 6). Large
effects can be observed for depressive symptoms in
both groups (Table 6): DBT-PTSD group (d=1.47,
p=.015), TAU group (d=121, p=.002). Anxiety
symptoms are improved with medium effects in both
groups: DBT-PTSD group (d=0.79, p=.112), TAU
group (d=0.67, p=.049). Compared with the ITT
data, there were no significant treatment effects for
the factor time for the ERQ Reappraisal (F(1,30)=
[2.380], p=.139) and ERQ Suppression scale (F
(1,30) =[0.132], p=.719). There were no significant
treatment effects for the factor group or the inter-
action of group and time.

5. Discussion

The present study was conducted during standard
operation of an inpatient mental health centre with
patients treated with either the DBT-PTSD treatment
(Bohus et al., 2013) or TAU. Primary and secondary
PTSD-related treatment outcomes were analysed
before and after both treatments. The DBT-PTSD
group shows better primary treatment outcomes
than the TAU group as shown by an interaction of
time and group. However, the observed effect sizes
(ES) were lower than in previously published RCT
studies (Bohus et al., 2013, 2020). The ITT data ana-
lyses demonstrated low to medium effects for both
treatment groups with significant differences in out-
comes between the two time points and a significant
interaction of time and group. However, the ITT ana-
lyses yielded considerably lower ES than available data
(completers) analysis, which indicates that adherence

to treatment may have influenced ES in this and pre-
viously published studies (Bohus et al., 2013, 2020).

For secondary treatment outcomes there was no
interaction of time and group. The DBT-PTSD and
the TAU group showed comparable improvements
in all secondary treatment outcomes, except for the
maladaptive emotion regulation strategy suppression
which was better improved in the DBT-PTSD group.

The study results demonstrate that particularly in
the DBT-PTSD group, treatment adherence (i.e. treat-
ment completion) can bias accurate estimation of the
treatment effects. Since the TAU does not use manda-
tory exposure for all patients, patients’ adherence to
the exposure in the DBT-PTSD group seems to be
an essential treatment element contributing to the
efficacy of the treatment.

The results from the present study are comparable
with previously published RCTs on the DBT-PTSD
treatment protocol by Bohus et al. (2020; Hayes et al.,
2013), although previous studies only included female
patients with childhood physical or sexual abuse. The
effects of the DBT-PTSD treatment for PTSD-related
symptoms were large, although not as large as in the
previous RCT study (Bohus et al., 2020) with outpati-
ents (d = 2.34; Posttraumatic-Stress Disorder Checklist
for DSM-V). In the present study effect sizes for
BPD-related symptoms (d = 1.4; Borderline Symptom
List-23) and depression (d=1.37; Beck Depression
Inventory-II) were comparable to previous studies.

In a supplementary analysis, we have used propen-
sity score matching to match patients with similar
baseline scores on primary and secondary treatment
outcomes as well as sociodemographic data from
both treatment groups. Treatment effects in both the
DBT-PTSD group and the TAU group were large for
the PCL-C, the main symptom scale for PTSD.
Further, higher ES were observed for both treatment
groups in the matched sample, which suggests that a



Table 4. Treatment outcomes in different treatment groups after imputation: Secondary outcomes.

Available data

Intent to treat data

Tbaseline Tpost»treatment Tpost»treatment
Measure Group N M(SD) N M(SD) @ p N M(SD) & p ANOVAP Factor p
MSI-BPD DBT-PTSD 42 6.47 (2.19) 21 5.24 (3.05) 0.65 .007 42 5.63 (2.78) 0.42 .009 F(1,129)=17.18 Time <.001
TAU 89 5.54 (2.30) 53 4.27 (2.57) 0.48 <.001 89 4.83 (2,53) 0.36 .001 F(1,129) =4.311 Group .032
d* 0.36 170 0.31 102 F(1,129)=0.121 Gr. x ti. 728
PHQ-9 DBT-PTSD 43 17.7 (4.47) 22 11.5(4.96) 1.18 <.001 43 14.3 (5.51) 0.65 <.001 F(1,149) = 68.60 Time <.001
TAU 108 16.9 (4.86) 66 12.5 (4.81) 1.28 <.001 108 13.8 (5.04) 0.78 <.001 F(1,149) =0.559 Group 456
d* 0.19 A4 0.09 637 F(1,149) =0.169 Gr. x ti. .681
GAD-7 DBT-PTSD 44 13.(3.81) 22 9.27 (5.28) 1.04 <.001 44 11.2 (5.01) 0.59 <.001 F(1,150) = 46.96 Time <.001
TAU 108 14.2 (4.24) 66 10.6 (4.73) 0.89 <.001 108 11.8 (4.85) 0.61 <.001 F(1,150) = 0.432 Group 512
d° 0.26 291 0.1 524 F(1,150) = 0.053 Gr. x ti. 818
ERQ Reappraisal DBT-PTSD 42 225 (7.81) 21 28.8 (5.98) 1.01 <.001 42 26.2 (7.74) 0.58 <.001 F(1,133) =26.19 Time <.001
TAU 93 225 (7.77) 55 26.1 (6.46) 0.48 <.001 93 24.7 (6.95) 0.36 <.001 F(1,133)=0.35 Group .556
d° 0.44 .094 0.21 .260 F(1,133)=1.79 Gr. x ti. 183
ERQ Suppression DBT-PTSD 42 19.1 (5.09) 21 16.5 (4.93) 0.70 .004 42 17.3 (4.73) 0.45 .006 F(1,134)=5.26 Time .023
TAU 94 17.0 (5.53) 56 17.2 (4.48) 0.01 921 94 17.0 (4.81) 0.01 921 F(1.134) =1.91 Group 169
d* 0.14 .590 0.06 .748 F(1.134)=5.78 Gr. x ti. 018
WHODAS DBT-PTSD 44 22.8 (8.05) 22 18.4 (8.57) 0.99 <.001 44 19.8 (7.95) 0.58 <.001 F(1,140) =38.6 Time <.001
TAU 98 22.9 (8.07) 62 18.6 (8.26) 0.76 <.001 98 20.0 (7.97) 0.55 <.001 F(1,140) =0.01 Group 928
d° 0.03 .907 0.02 901 F(1,140) = 0.01 Gr. x ti. .909

Note: DBT-PTSD = Dialectical Behavioural Therapy — Posttraumatic Stress Disorder, TAU = Treatment as usual, MSI-BPD = McLean Screening Instrument for Borderline Personality Disorder, PHQ-9 = Patient Health Questionnaire-9, GAD-7 =
Brief Measure for assessing General Anxiety Disorder, ERQ = Emotion Regulation Questionnaire, WHODAS = WHO Disability Assessment Schedule.

?Cohen’s d was computed using the pooled standard deviation of scores at admission (t1) and discharge (t2).

PRepeated measures analysis of variance with intent to treat data.

“Cohen’s d was computed using the pooled standard deviation of scores at discharge (t2) from the DBT-PTSD and TAU groups.
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Table 5. Supplementary analysis (matched data) of treatment outcomes in different treatment groups: Primary outcomes.

Available data

Intent to treat data
(n=16)

Tbaseline Tpost—treatment Tpost-treatment
Measure Group N M(SD) N M(SD) @ p M(SD) @ p ANOVA® Factor p
PCL-C Total score DBT-PTSD 16 65.4(748) 6 50.7(126) 139 .019 59.1(11.6) 0.58 .036 F(1,30)=13.46 Time <.001
TAU 16 66.8(7.86) 10 615(7.17) 127 .003 61.2(6.89) 0.79 .006 F(1,30)=0.456 Group .848
da 1.14 044 022 544 F(1,30)=0.037 Gr.xti. .505
PCL-C Re-experiencing DBT-PTSD 16 3.51(0.89) 6 2.83(1.08) 0.95 .067 3.21 (0.98) 048 .075 F(1,30)=8.117 Time .008
TAU 16 4.13(0.78) 10 4.10(0.40) 0.82 .039 3.90 (0.71) 0.58 .034 F(1,30)=5.244 Group .029
d* 1.75 .004 0.81 030 F(1,30)=0.166 Gr.xti. .687
PCL-C Numbing/ avoidance DBT-PTSD 16 4.99 (0.62) 6 3.67 (0.98) 1.53 .013 4.42(0.97) 0.60 .030 F(1,30)=7.173 Time 012
TAU 16 4.87 (1,04) 10 4.79(0.82) 039 .252 4.70 (0.95) 030 .244 F(1.30)=0.068 Group .796
d° 1.27 .027 0.29 422 F(1,30)=2.108 Gr.xti. .157
PCL-C Hyperarousal DBT-PTSD 16 4.30(0.76) 6 4.50(0.96) 1.44 .017 3.83 (0.90) 0.58 .034 F(1,30)=11.29 Time .002
TAU 16  4.35(0.68) 10 3.96(0.87) 0.98 .013 4.04 (0.80) 0.67 .017 F(1,30)=0.270 Group 607
d* 0.79 149 0.25 484 F(1,30)=0.481 Gr.xti. .493
DES-II DBT-PTSD 16 36.9(19.6) 6 294 (142) 142 .018 323(185) 0.8 .035 F(1,30)=3.551 Time .069
TAU 16 375(14.8) 10 399 (155) 020 .548 35.8(15.1) 0.16 .537 F(1,30)=0.129 Group 722
d* 0.70 .198 0.21 557 F(1,30)=0.750 Gr.xti. .393
PTClI total score DBT-PTSD 16 1444 (242) 6 1127 (31.6) 139 .019 1285(28.9) 0.8 .036 F(1,30)=7.66 Time .010
TAU 16 1473 (359) 10 1454 (329) 050 .150 139.7 (32.1) 038 .147 F(1,30)=0.500 Group 485
d* 1.01 071 0.37 306 F(1,30)=0.984 Gr.xti. .329

Note: DBT-PTSD = Dialectical Behavioural Therapy — Posttraumatic Stress Disorder, TAU = Treatment as usual, PCL-C = Posttraumatic Stress Disorder Check-
list-Civilian Version, DES-Il = Dissosciative Experience Scale, PTCl = Posttraumatic Cognitions Inventory.

?Cohen’s d was computed using the pooled standard deviation of scores at admission (t1) and discharge (t2).

PRepeated measures analysis of variance with intent to treat data.

“Cohen’s d was computed using the pooled standard deviation of scores at discharge (t2) from the DBT-PTSD and TAU groups.

selective sampling bias could have inflated ES in the
main analysis of the data. Nevertheless, the sample
sizes for the matched data are small and effect sizes
are limited interpretable.

Since research on treatment outcomes is often based
on RCT studies in laboratory research settings it is
possible that treatments only work under strictly con-
trolled conditions. Thus, treatment protocols tend to
be less effective under representative clinical conditions
(Kendall, 1998; McEvoy et al, 2012; Nathan, 1998;
Shadish et al., 2000). However, a meta-analysis by Shad-
ish et al. (2000) suggests that psychological treatments

can be similarly effective in laboratory research-settings
and in clinically representative settings. Besides, Lam-
bert (2017) highlights the need of patient feedback
and monitoring of treatment response and particularly
identifying patients at risk for deterioration or dropout.

Our study was conducted in a naturalistic setting
using observational data from routine clinical care to
maximize the degree of clinical representativeness and
to assess the implementation of an established treat-
ment in a mental health centre setting. Participants of
the study were patients not only diagnosed with a
PTSD but also with other comorbid diagnosis further

Table 6. Supplementary analysis (matched data) of treatment outcomes in different treatment groups: Secondary outcomes.

Available data

Intent to treat data
(n=16)

Tbaseline Tpost-treatment Tpost-treatment
Measure Group N M(SD) N M(SD) I p M(SD) & p ANOVAP Factor p
MSI-BPD DBT-PTSD 16 6.90(1.85) 6 4.17(1.60) 179 .007 578(222) 063 .023 F(1,30)=9.211 Time .005
TAU 16  6.88(1.15) 10 5.00(2.62) 0.63 079 5.81(2.40) 0.47 .080 F(1,30)=0.0001 Group .995
d° 0.36 497  0.015 966  F(1,30)=0.008  Gr. x ti. 931
PHQ-9 DBT-PTSD 16 17.7 (4.92) 6 11.7(3.56) 147 015 14,9 (4.94) 059 .032 F(1,30)=1638  Time <.001
TAU 16 181 (436) 11 135(472) 1.2 002 13.8(431) 083 .005 F(1,30)=0.051 Group 823
d* 041 432 0.23 522 F(1,30)=0.726 Gr. x ti. 401
GAD-7 DBT-PTSD 16 14.3 (4.44) 6 9.33(450) 079 120129 (5.23) 042 112 F(1,300=7.298  Time 011
TAU 16 14.1(394) 11 114 (367) 067 049 12,0 (3.88) 0.53 .052 F(1,30)=0.233 Group 633
d° 0.51 329 0.9 595 F(1,30)=0.158  Gr. x ti. 633
ERQ Reappraisal ~ DBT-PTSD 16  22.9 (7.04) 6 24.7(7.000 0.16 714 232 (6.92) 0.10 690 F(1,30)=2308 Time 139
TAU 16 21.7(836) 10 245(8.00) 048 .161 24.1(750) 037 .157 F(1,300=0.004  Group 950
d° 0.02 967 0.12 734 F(1,30)=1.359 Gr. x ti. 253
ERQ Suppression  DBT-PTSD 16  17.3 (6.19) 6 157 (557) 061 199 164 (5.12) 035 .184 F(1,30)=0.132  Time 719
TAU 16 18.1(6.56) 10 18.1(4.28) 0.08 798  18.4 (5.01) 0.07 791 F(1,30)=0.557 Group 461
d° 0.12 742 041 259 F(1,300=0.719  Gr.x ti. 403
WHODAS DBT-PTSD 16 23.9 (9.18) 6 21.1(107) 1.1 042 22.4(9.01) 052 .055 F(1,30)=9.767  Time .004
TAU 16 236(6.83) 11 203(823) 080 .024 204(697) 061 .028 F(1,30)=0.181 Group 674
d* 0.08 0.880 0.26 474  F(1,30)=1.384  Gr.x ti. 249

Note: DBT-PTSD = Dialectical Behavioural Therapy - Posttraumatic Stress Disorder, TAU = Treatment as usual, MSI-BPD = McLean Screening Instrument for
Borderline Personality Disorder, PHQ-9 = Patient Health Questionnaire-9, GAD-7 = Brief Measure for assessing General Anxiety Disorder, ERQ = Emotion
Regulation Questionnaire, WHODAS = WHO Disability Assessment Schedule.

?Cohen’s d was computed using the pooled standard deviation of scores at admission (t1) and discharge (t2).

PRepeated measures analysis of variance with intent to treat data.

‘Cohen'’s d was computed using the pooled standard deviation of scores at discharge (t2) from the DBT-PTSD and TAU groups.
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enhancing the external face validity of routine care con-
ditions and representativeness of patients with trauma
specific disorders. Moreover, therapists in the TAU
group and to a somewhat lesser extend also in the
DBT-PTSD group, were able to independently deter-
mine the content and intensity of treatment and were
not restricted to a specific study protocol.

The naturalistic setting representing routine clinical
care conditions in an inpatient mental health setting is a
major strength of this pilot study. Further, state-of-the-
art psychological instruments were used for outcome
assessments. One limitation of the present study is
that no structured diagnostic interviews were used to
determine diagnosis. Another limitation of the study
in respect to its external validity is that patients with cur-
rent suicidal behaviour were not accepted for treatment,
even though the DBT and DBT PE protocols as well as
the DBT-PTSD modification by Bohus and Priebe
(2018) have been developed as an effective psychologi-
cal intervention for this particular group of patients.
This restriction can be found in many RCT studies
focusing on patients with BPD or PTSD which usually
exclude patients with suicidal and self-injurious behav-
iour or other psychiatric comorbidities (Harned et al.,
2012). Finally, the results from the present study are
limited to immediate treatment effects, since follow-
up data were not assessed.

In summary, the present study confirms that the
DBT-PTSD treatment is also effective in a routine clini-
cal care setting, but with lower effect sizes compared to
previously published RCTs. The DBT-PTSD treatment
outperformed the TAU treatment in the reduction of
trauma-related symptoms, dissociative symptoms and
DSO-related symptoms. The notable differences in
effect sizes between the available data and the ITT
data analyses suggest that selective sampling may have
inflated effect sizes in previously published RCTs.
Moreover, the much lower effect sizes in the ITT data
analyses indicate the influence of treatment adherence
on estimates of treatment effects. Thus, it is important
to routinely monitor the symptoms of patients who
are at high risk of dropout or deterioration and to
append relevant strategies in the treatment protocols
to prevent or reduce patient dropout respectively to
increase patient’s adherence to treatment.
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