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Abstract

Background About one third of patients with depression are in a condition that can be termed as “difficult-to-treat”
Some evidence suggests that difficult-to-treat depression is associated with a higher frequency of childhood trauma
and comorbid personality disorders or accentuated features. However, the condition is understudied, and the effects
of psychotherapy for difficult-to-treat depression are currently uncertain. The aim of this trial is to investigate the ben-
eficial and harmful effects of 30 sessions of individual schema therapy versus treatment as usual for difficult-to-treat
depression in the Danish secondary, public mental health sector.

Methods In this randomized, multi-centre, parallel-group, superiority clinical trial, 129 outpatients with difficult-to-
treat depression will be randomized (1:1) to 30 sessions of individual schema therapy or treatment as usual; in this
context mainly group-based, short-term cognitive behaviour or psychodynamic therapy. The primary outcome

is the change from baseline in depressive symptoms 12 months after randomization, measured on the observer-
rated 6-item Hamilton Rating Scale for Depression. The secondary outcomes are health-related quality of life assessed
with the European Quality of Life 5 Dimensions 5 Level Version, functional impairment assessed with the Work

and Social Adjustment Scale, psychological wellbeing assessed with the WHO-5 Well-being Index, and negative
effects of treatment assessed with the Negative Effects Questionnaire. Exploratory outcomes are improvement

on patient self-defined outcomes, personal recovery, anxiety symptoms, anger reactions, metacognitive beliefs

about anger, and perseverative negative thinking. Outcomes will be assessed at 6, 12, and 24 months after ran-
domization; the 12-month time-point being the primary time-point of interest. Outcome assessors performing

the depression-rating, data managers, statisticians, the data safety and monitoring committee, and conclusion makers
for the outcome article will be blinded to treatment allocation and results. To assess cost-effectiveness of the interven-
tion, a health economic analysis will be performed.

Discussion This trial will provide evidence on the beneficial and harmful effects, as well as the cost-effectiveness
of schema therapy versus treatment as usual for outpatients with difficult-to-treat depression. The results can poten-
tially improve treatment for a large and understudied patient group.
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Introduction

Background and rationale {6a}

Major depressive disorder (MDD)—characterized by
depressed mood, loss of interest, enjoyment, and energy,
and a number of psychosomatic and cognitive symptoms
(International Classification of Diseases 10th Revision,
ICD-10) [1, 2]—is one of the most common mental dis-
orders, with a life-time prevalence of 15% in Europe [3].
In Denmark, the estimated yearly prevalence of MDD is
more than 500,000 patients [4], or just below 10% of the
Danish population.

It is estimated that 15-35% of all patients with MDD
suffer from Difficult-to-Treat Depression (DTD) [5]. DTD
can be defined broadly as “depression that continues to
cause significant burden despite usual treatment efforts”
[6]. However, there is no consensus of a clearer defini-
tion and delineation of DTD [2, 7]. In line with a recent
Danish clinical guideline on the subject [8], this trial
will pragmatically define DTD as either chronic depres-
sion—minimum 2 years of continuous MDD (excluding
dysthymia)—or treatment-resistant depression, defined
as continuous depression after treatment attempts with
minimum two antidepressants of different classes in opti-
mal doses and for sufficient time [5].

A disproportionate part of the societal costs for MDD is
probably due to patients with DTD; international studies
show them twice as likely to be hospitalized in compari-
son to non-chronic depression patients, and their general
costs for health service use are as much as 40% higher
than those for other depression patients [9, 10]. Conse-
quences of DTD for the individual include increased sui-
cidal risk as well as non-suicidal mortality (e.g. increased
risk of coronary disease), compared to patients with non-
chronic MDD [11, 12]. Lower quality of life and social,
emotional, and physical functioning have also been
found in comparison to non-DTD patients [13], as well
increased burden on relatives [7].

Interestingly, DTD patients seem to differ substantially
from non-DTD patients in several aspects of personal-
ity development and related functioning: Adverse events
in childhood are seen in up to 75% of patients with DTD
[14-17], as opposed to about 46% in a patients with
depression in general [17]. Further, a higher prevalence
of comorbid personality disorders is seen, as well as spe-
cific dysfunctional personality features, interpersonal

behaviour, and cognitive styles [18, 19]. The inclusion of
“Depressive personality disorder” as a proposed distinct
personality disorder in the Diagnostic and Statistical
Manual of Mental Disorders 4th edition [20] also sup-
ports the notion that these patients posit accentuated
personality features that may precede, exacerbate, or
maintain the condition [21].

The evidence base for schema therapy

In recent years, the number of randomized clinical trials
of schema therapy (ST) has increased. Systematic reviews
support the effectiveness of ST for personality disorders,
eating disorders, post-traumatic stress disorder, anxiety,
and obsessive—compulsive disorder [22-24]. One rand-
omized controlled trial on patients with MDD, of which
67% had chronic depression, compared CBT and ST and
found no significant differences on depressive symptoms
between the two [25], while another randomized con-
trolled trial on primarily inpatients with severe MDD
found no difference in treatment effects between either
ST, CBT, or supportive psychotherapy [26]. However, no
randomized clinical trials currently exist assessing the
effects of schema therapy for DTD. Two multiple case
series on chronic depression have been made, showing
promising effects [27, 28], but this can only be consid-
ered preliminary evidence when it comes to concluding
whether ST is a viable alternative to usual treatment.

Current evidence base for psychotherapy for DTD

To assess the current evidence base for beneficial and
harmful effects of psychotherapy for DTD, we searched
for systematic reviews and meta-analyses of RCTs assess-
ing any psychotherapy type versus any control inter-
vention for difficult-to-treat depression in PubMed,
PsycInfo, and the Cochrane Library, using the follow-
ing search terms “difficult-to-treat depression’, “chronic
depression’; and “treatment resistant depression” in title
or abstract. The final search terminated on 31st October
2023 and yielded 421 results. One author (IMTPA) and a
student assistant screened all titles and abstracts for rele-
vant systematic reviews. For reviews on pharmacological
and combination/augmentation strategies for treatment-
resistant depression, please refer to Davies et al. [29] and
Scott et al. [30].
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We identified six systematic reviews in total (see Addi-
tional file 1 for individual characteristics and conclusions
of reviews): two systematic reviews with meta-analysis
were on chronic depression [31, 32], and four were on
treatment-resistant depression [2, 33-35] (all defin-
ing treatment resistance as at least one failed attempt at
treatment with antidepressant medication). All reviews
concluded that there was significant beneficial effect
with standardized effect sizes between 0.23 and 0.42 of
adding psychotherapy to care as usual (mostly psychop-
harmacological treatment). No difference was seen in
depressive symptoms post-treatment between types of
psychotherapy, and only scarce evidence for long-term
effects was found. However, the majority of reviews had
methodological shortcomings. These included not having
pre-registered or published a protocol, lack of Grading
of Recommendations, Assessment, Development, and
Evaluation (GRADE) assessments [36] and Trial Sequen-
tial Analyses [37-40], and most studies not reporting
on adverse events in relation to treatment. Therefore,
the beneficial and harmful effects of psychotherapy for
DTD remain uncertain. Further, it is an unresolved ques-
tion how the effects of treatment of DTD relate to effects
of psychotherapy for MDD in general, which are mostly
found to be moderate to large (albeit possibly inflated
due to including a wait list as comparison, e.g. g=0.79 for
CBT vs control groups), but with overall high risk of bias
in most trials [41, 42].

How the intervention might work
ST was developed out of the CBT depression model for
patients not responding well to the “here-and-now” focus
of CBT, the use of cognitive and behavioural techniques
only, and CBT’s relatively neutral role of the therapist in
the therapeutic relationship [43]. ST may be a particu-
larly promising treatment for complex cases with DTD,
as it targets both adverse childhood experiences and
accentuated characterological features. In the transdiag-
nostic ST model, experiences of unmet basic emotional
needs in childhood create early maladaptive schemas
(EMSs), which are latent, stable, trait-like representations
about the world, oneself, and the future [44]. A recent
meta-analysis showed that EMSs are generally elevated in
MDD [45], lending support to the etiological ST model
proposed by Renner et al. [44], which hypothesizes that
strong EMS are a risk factor for chronic depression.
Going to the “root of problems”, ST could potentially
have a better and more enduring effect on the depressive
symptoms and other patient-relevant outcomes. How-
ever, if ST proves to not have a superior treatment effect
to TAU, this would support the conclusions of the ear-
lier mentioned reviews that most psychotherapies do not
substantially differ in their effect on DTD.
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Regarding cost-effectiveness, the costs of a longer dura-
tion of ST therapy, as opposed to the shorter treatment as
usual (TAU) psychotherapies (mostly CBT and psycho-
dynamic therapy) currently provided in the Danish men-
tal health care system, could prove to be offset by greater
and/or longer-lasting effects. However, if a lack of cost-
effectiveness is observed, time, effort, and costs should
be put into optimizing the current treatments on offer to
enhance treatment effects.

Objectives {7}

The primary aim of this trial is to investigate the bene-
ficial and harmful effects of schema therapy of up to 30
sessions versus treatment as usual (TAU) for outpatients
with DTD in the short and long term.

Trial design {8}

This is a multi-center, two-arm, parallel-group, assessor-
blinded, randomized controlled superiority trial. Partici-
pants will be allocated 1:1 to either 30 sessions of ST or
to TAU for treating DTD. The first participant was rand-
omized on April 17th, 2023.

Methods: participants, interventions and outcomes
Study setting {9}
The treatment will take place at four psychiatric treat-
ment sites in the Southern (Odense) and Capital (Copen-
hagen/Norrebro, Frederiksberg, Ballerup) Regions of
Denmark, all receiving patients from suburban or urban
areas. The clinics involved are outpatient clinics in the
secondary mental health care system. The initial screen-
ing and assessment will take place at the clinics or via
secure online connections. For addresses and contact
information for the participating clinics, please see the
registration in Clinicaltrial.gov as listed above.

In the case the recruitment flow or other circumstances
require so, additional sites may be added after the initia-
tion of recruitment.

Eligibility criteria {10}
Participant eligibility criteria are as follows:

« Outpatients.

+ Aged 18 or above.

+ Referred to treatment for depression in a psychi-
atric clinic, or already in treatment at the clinic and
eligible for a second treatment package at the time of
inclusion (for an explanation of treatment packages,
see Item 11a: Intervention description).

+ Meeting the diagnosis of chronic or treatment-
resistant depression as follows:
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Clinical MDD as assessed by the M.LN.I.-5 diagnostic
interview [46]; see further under item 18a): MDD dura-
tion minimum 2 years OR persistent MDD after >2 trials
of antidepressants from different classes, in an adequate
dosage and time period (>4 weeks) OR moderate treat-
ment resistance as measured on the Maudsley Staging
Model (MSM), score > 6.

« Minimum a score of 9 points on the 6 item Ham-
ilton Rating Scale for Depression (HAMD-6), corre-
sponding to moderate to severe MDD.

Exclusion criteria are as follows:

« Alcohol or substance abuse.

« Bipolar disorder.

« Psychotic disorders or current psychotic symptoms
of a character that precludes treatment in a depres-
sion treatment package.

« Acute suicidal risk.

» Mental disability (estimated IQ <70).

« Non-Danish speaker, to the extent that the person
cannot read and respond to the self-reported out-
come questionnaires in Danish.

+ Having received treatment with ST in the past
5 years.

+ Pregnancy known at the time of inclusion (since
childbirth and infant care could lead to difficulties in
upkeeping continuous treatment appointments).

Comorbid mental disorders other than MDD are not
exclusion criteria, unless it is deemed necessary that the
patient is redirected to a treatment primarily focused on
another mental disorder than MDD.

Treatment site and therapist eligibility

The treatment sites are selected based on their willing-
ness to participate. All sites are outpatient clinics offering
standardized treatment for MDD, serving as TAU in the
trial. ST-therapists are authorized psychologists, social
workers, or nurses with a background of providing CBT,
who will be recruited on the basis of willingness to par-
ticipate and training availability. Approximately one third
of these therapists have prior ST-training and have prac-
ticed ST for several years.

The therapists who have no prior ST experience will
complete a 4-day workshop including practical exercises,
introducing the ST model. After a period with opportu-
nity to become practically familiar with the ST model, all
therapists, regardless of prior experience, will complete
an additional 4 days of training with focus on treating
patients with DTD with ST. The training will focus on
learning the ST-techniques through practical exercises.

In the case of dropout of ST-therapists, new eligible
therapists will be given about a week of ST-education and
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training and be called to participate in a half-day work-
shop with education and training specifically on the man-
ual for this trial.

Who will take informed consent? {26a}
Informed consent from the participant will be obtained
as part of the recruitment process which is undertaken
by the Principal Investigator (an experienced, authorized
clinical psychologist and PhD-student) and a research
assistant (a master level psychology student, supervised
by the Principal Investigator). Potential participants are
first contacted and given brief oral information about the
trial as well as detailed written information as approved
by the Regional Ethics Committee (see Additional file 2).
After given a minimum of 24 h to consider participation,
and if the participant is still interested, they are invited
for a physical or online recruitment and baseline assess-
ment session. The baseline assessment takes place in a
quiet setting, either with physical presence in an office
at a research or treatment site or if preferred by the par-
ticipant, online on a secure platform, in which case the
participant will be asked to ensure that the interview
can take place privately and uninterrupted. This session
starts with an additional summary and dialogue about
the course of the trial and what it entails for the partici-
pant. The participants will be informed that participation
is voluntary and that withdrawal from the trial is possible
at any time without implications for their possibilities to
receive psychiatric treatment.

Informed consent for participation is then obtained in
a paper or pdf consent sheet (for consent form, written
and verbal information, please see Additional file 3).

Additional consent provisions for collection and use
of participant data and biological specimens {26b}
An ancillary, mixed methods study investigating the
patient perspective on good treatment outcome will be
conducted. This study will collect primarily qualitative
data but will also use some quantitative data which is col-
lected as part of the main trial (The Psychological Out-
come Profiles (PSYCHLOPS) questionnaire, as described
below). A separate consent procedure, including partici-
pant material and consent form, will be presented.
Supplementary studies on patient and clinician treat-
ment experiences are currently being considered. Should
these be initiated, they too will require a separate consent
form and participation material.

Interventions

Explanation for the choice of comparators {6b}

This trial compares the effect of ST with TAU. TAU is
chosen as a comparator intervention in order to be able
to discern the effect of a long-term, individual treatment
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with ST in comparison to the current practice for psy-
chotherapeutic treatment for DTD in the Danish second-
ary mental health system.

Intervention description {11a}

The participants will be randomized 1:1 to receive either
up to 30 weekly, 45—60-min individual sessions of ST
during a period of approximately 10 months (allowing
for sick days and holidays), or TAU. All participants in
the ST arm will additionally be offered pharmacological
treatment, meetings with next-of kin, etc., equal to that
offered in the TAU arm (as described below).

A treatment manual for ST has been developed for the
trial. The manual prescribes treatment in four phases
with a progression from conceptualization and explora-
tion of schemas and modes, through a focus on working
through childhood experiences, then a focus on helping
patients to strengthen their “Healthy Adult Mode” and
letting that mode take the lead in their current lives, and
concluding in a phase preparing for end-of-treatment
and relapse prevention. Since ST is tailored to the unique
schemas, modes, and emotional needs of each patient,
the manual functions less as a session-by-session script,
but rather as a principle-driven compendium of interven-
tion strategies outlining key schema therapy concepts for
various phases. It is stressed that experiential interven-
tions (such as chair work or imagery) should be incorpo-
rated in at least every second session.

Regarding the TAU, all Danish patients with moderate
to severe MDD who are deemed suitable for out-patient
psychiatric treatment are officially treated according to
standard “treatment packages” which consists of pre-
paratory and diagnostic sessions, psychotherapy (in
group or individual), prescription and monitoring of psy-
chopharmacological treatment by a psychiatrist, as well
as meetings with the participation of next-of-kin and/
or collaboration partners in other public instances [47].
However, the extent of the different elements in a treat-
ment package varies somewhat among the participating
psychiatric sites, giving a certain heterogeneity to the
TAU-condition: Three out of four sites primarily offer
Cognitive Behavioural Therapy (CBT), while one site
offers both CBT and psychodynamic therapy. One site
offers only individual therapy. The three remaining sites
offer mostly group therapy (all according to similar, but
locally adapted manuals), lasting from 90 min and 16 ses-
sions (psychodynamic group; one site) to 120 or 150 min
in 13-14 sessions (CBT groups; three sites). At these
sites, individual psychotherapy is offered to a smaller
subgroup of patients from 6 sessions up to 16 sessions or
more (varying by site). The type and number of sessions
for psychotherapeutic TAU treatments will be registered
for each participant. Psychopharmacological treatment
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and changes in medicine prescriptions are permitted if
prescribed by the psychiatrists working at the treatment
sites, following the usual pharmacological treatment
methods. Medication use will be monitored via the elec-
tronic patient records.

The schema therapists, who are all employed as regu-
lar mental health practitioners at the sites in the trial, will
simultaneously function as TAU-therapists along with
other TAU-therapists employed at their respective sites.
The ST-therapists will be given strict instructions not to
utilize ST concepts or interventions in TAU.

Criteria for discontinuing or modifying allocated
interventions {11b}

Discontinuation of the intervention can happen based on
the following:

+ Professional evaluation from both the participant’s
therapist and the participant, based on substantial
and lasting improvement of the participant’s condi-
tion, or conversely, lack of effect or adverse effects of
treatment, low participant motivation, or adherence
to treatment.

o Explicit (verbalized) wish to terminate treatment
from the participant, or continuous no-show, as
specified by the individual site’s guidelines for treat-
ment termination (e.g. after two—three consecutive
no-shows without prior cancellation).

+ The emergence of exclusion criteria that were not
present or known at the time of inclusion (i.e. bipolar
disorder, psychotic symptoms, substantial and con-
tinuous substance abuse) when these lead to the par-
ticipant necessarily being referred for treatment for
anything other than MDD.

Modification of treatment can happen as follows

+ If a participant in individual therapy becomes preg-
nant, has to move away or for another reason needs
to finish treatment earlier than planned, it will be
attempted to finish the remaining sessions of treat-
ment, e.g. by a higher frequency of sessions until the
participant’s due date.

+ In ST, the therapy can be paused and exchanged for,
e.g. psychiatric hospitalization or supportive counsel-
ling, if the participant’s condition has worsened to a
degree where it is deemed not possible or unethical
to continue ST. If the participant’s condition subse-
quently stabilizes, ST can be resumed; if not, the par-
ticipant will be considered a treatment dropout.

+ Additional treatments, e.g. exercise groups, Pulsed
Electromagnetic Field Therapy, Electroconvulsive
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Therapy, are in general not allowed in the ST-arm.
Exceptions are made on an individual basis in the
case of serious worsening of the participant’s con-
dition where it is deemed unethical to not offer the
additional treatment to the participant.

+ In TAU, there are no restrictions to treatment modi-
fication or additional treatment offers.

Strategies to improve adherence to interventions {11c}
After training in ST, the therapists’ competency and
adherence to the ST protocol will be assessed post-
training via video recordings of a therapy session with a
patient not involved in the study intervention. Informed
consent will be obtained for this purpose. Two trial inves-
tigators will review and rate these videos, provide feed-
back, and any therapist not meeting the competency
standards will be required to submit new recordings until
satisfactory performance is achieved.

After the completement of training and throughout the
treatment phase of the trial, therapists will receive 1.5 h
of monthly, online group supervision.

One third of all ST sessions in the trial will be video-
recorded and a selection of these for each therapist will
be evaluated for general competency and adherence
using structured rating instruments.

Relevant concomitant care permitted or prohibited

during the trial {11d}

Concomitant psychopharmacological or psychothera-
peutic treatment outside of the treatment sites is gener-
ally discouraged when under treatment in the secondary
mental health sector. However, should the participant
seek out external treatment, the participant will not be
excluded from the trial, and the extent of this treatment
will be monitored.

For the ST-arm, it will be attempted to restrict treat-
ment to ST, psychopharmacological treatment, and 1-2
sessions with network or next-to-kin as needed. In the
(expected rare) case of severe deterioration of a partici-
pant’s condition where the already extended treatment is
not deemed sufficient, additional treatment as available
within the treatment options of the respective site can
be offered; this will be decided on a case-to-case basis,
as described in Item 11b. There is no restriction on the
treatment in the TAU-arm given within the sites’ treat-
ment options.

Provisions for post-trial care {30}

When the participant has terminated or dropped out of
treatment, further care can be provided in the primary
sector through the participant’s general practitioner.

Page 6 of 19

Additional treatment packages in the TAU-arm may be
provided in special cases where it is deemed necessary or
beneficial for the participant.

As all treatment takes part in a regional, public psy-
chiatric hospital setting, participants are covered by the
public patient insurance in the case of insufficient or
harmful treatment or adverse events directly related to
treatment [48].

Outcomes {12}

Measurement time points are at 6, 12, and 24 months,
and, conditional on positive results and additional fund-
ing, at 36 months after baseline assessments for all out-
comes except when stated below (see Table 1). The
primary timepoint of interest will be at 12 months after
randomization for all outcomes, except for the Psy-
chological Outcomes Profile (PSYCHLOPS), and the
European Quality of Life 5 Dimensions 5 Level Version
(EQ-5D-5L), as stated below.

Primary outcome

The primary outcome will be the change from baseline in
severity of depression on the observer-rated 6-item Ham-
ilton Rating Scale for Depression (HAMD-6) [49],
assessed by allocation-blinded investigators at 12 months
after the baseline assessment, i.e. approximately at the
end of treatment for the ST group.

Secondary outcomes
All secondary and exploratory outcomes are reported as
changes from baseline unless otherwise stated.

The observer-rated HAMD-6 is a secondary outcome
at 6 and 24 months.

Quality of life assessed with the European Quality of Life 5
Dimensions 5 Level Version (EQ-5D-5L)

Quality of life is assessed with the European Quality of
Life 5 Dimensions 5 Level Version (EQ-5D-5L), which is
a 6-item measure covering 5 domains of health-related
quality of life on a five-point scale, as well as an overall
health visual analogue scale (VAS) measure. It is often
used in cost-effectiveness studies in Denmark as well as
internationally and has shown good psychometric prop-
erties [50]. Danish norms for the EQ-5D-5L have been
calculated [51]. The primary time point of interest will be
at 24 months after baseline measurements.

Level of functioning assessed with the Work and Social
Adjustment Scale (WSAS)

This is a 5-item questionnaire reporting subjective func-
tional impairment in work and home managing, social
and private leisure activities and functioning in rela-
tionships, measured on a Likert-scale from 1 to 8 [52].
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Table 1 Timeline for assessments

Enrolment

and

allocation

Post-allocation

In

planning

Start
Month | Month | Month
TIMEPOINT: 0 treatm Month 36
12 24
ent
Eligibility
X
screen
Informed
X
consent
Randomization [ X
INTERVENTIONS:
Schema therapy
Treatment As
—
Usual
ASSESSMENTS:
Background
X
information
PSYCHLOPS pre
X
PSYCHLOPS post X X
(TAU) | (sT)
crQ
X
DCES-P
X
NEQ
X X X X
EQ-5D-5L
X X X X X
PTQ
X X X X X
wsas
X X X X X
MAP-9
X X X X X
DAR X X X X X
WHO5
X X X X X
INSPIRE-0 Brief
X X X X X
scL-10
X X X X X
SMIL1(part) [X X
X X X
(TAU) (TAU)
¥sQs.3 (part)  [X X
X X X
(TAU) (TAU)
sMiI1.1 X X
(ST) (ST)
¥sQs.3 X X
ST (ST
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Table 1 (continued)

TAU Treatment As Usual, ST Schema Therapy, EQ-5D-5L European Quality of Life
5 Dimensions 5 Level Version, PSYCHLOPS pre Psychological outcome profiles
pre-therapy, PSYCHLOPS post Psychological outcome profiles post-therapy, CTQ
Childhood Trauma Questionnaire Short Form, PTQ The Perseverative Thinking
Questionnaire, WSAS Work and Social Adjustment Scale, NEQ The Negative
Effects Questionnaire, MAP-9 The Metacognitive Anger Processing (MAP) Scale
(9 items), DAR Dimensions of Anger Reactions Scale Revised, DCES-P Depression
Change Expectancy Scale—Pessimistic scale, WHO-5 The WHO-5 Well-Being
Index, SCL-10 The Symptom Checklist (5 items), SMI 1.1 part Schema Mode
Inventory version 1.1 (Healthy Adult, Vulnerable Child, Punitive and Demanding
Parent-modes only), YSQ S.3 part Young Schema Questionnaire S-3 (Emotional
Deprivation, Abandonment, Mistrust/Abuse, Social Isolation, and Defectiveness
schemas only), SMI 1.1 Schema Mode Inventory version 1.1 (full version), YSQ 5.3
Young Schema Questionnaire S-3 (full version)

The scale was chosen for this trial among several other
potential scales measuring functional impairment, since
it relates the experienced impairment directly to the
patient’s current disorder, thus leaving out impairment
due to comorbid somatic illnesses or other problems not
directly modifiable by psychotherapy. WSAS exhibits
good psychometric properties in clinical samples, includ-
ing adequate internal consistency, convergence with
disorder severity, and sensitivity to treatment-related
change. Also, it has good clinical validity and high corre-
lations between clinician and patient reports [52].

Psychological well-being assessed with the WHO-5
Well-Being Index (WHO-5)

This 5-item questionnaire is one of the most widely
used measures to assess psychological well-being, and
it is often used in research on depression. Five different
aspects of well-being are assessed on a 6-point Likert
scale (0-5), reflecting how much of the time they are pre-
sent. It has excellent psychometric properties with uni-
dimensionality, high construct as well as clinical validity,
and acceptable sensitivity and specificity [53].

Negative effects of treatment assessed with the Negative
Effects Questionnaire (NEQ)

The NEQ is a 20-item self-report questionnaire, covering
five domains: Symptoms, quality of treatment, depend-
ency, stigma, and hopelessness. The respondent rates any
experienced negative effects on a 5-point Likert scale and
states whether the negative effect was due to the treat-
ment they received or other circumstances. Negative
effects of the treatment will be registered at all measure-
ment time points, since it is important to establish if they
are enduring or only transient, such as the experienc-
ing of negative feelings during treatment [54]. The NEQ
exhibits good psychometric properties, demonstrating
fairness in testing across socioeconomic status in the 0—4
point scale which advances monotonically. It is deemed
suitable to monitor effects on an item-level and demon-
strates an acceptable person goodness-of-fit [55].
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Outcome on the NEQ will be measured as mean nega-
tive effect per time point.

Exploratory outcomes

Personal  recovery  assessed — with  the  Brief
INSPIRE-O This 5-item questionnaire captures impor-
tant elements of personal recovery from mental illness:
connectiveness, hope, identity, meaning and empower-
ment (CHIME-model) [56]. Adapted from the original
Brief INSPIRE [56], which measures these domains in
relation to experiences with the treatment provider (e.g.
“My worker helps me to feel supported by other people”),
the wordings were changed slightly to instead reflect
individual experiences of the recovery process (e.g. “I feel
supported by other people”) [57]. The Brief INSPIRE-O
was found to have acceptable test—retest reliability, scal-
ability, internal consistency, convergent validity, and sen-
sitivity to change in a Danish psychiatric sample [(Moe-
ller SB, Larsen PV, Austin SF, Slade M, Arendt I-MTP,
Simonsen S: Scalability, test-retest reliability and valid-
ity of the Brief INSPIRE-O measure of personal recov-
ery in psychiatric services, unpublished), (Moeller SB,
Larsen PV, Austin SF, Slade M, Arendt I-MTP, Kring
L, et. al.: Sensitivity to change and clinical cutoff of the
Brief INSPIRE-O measure of personal recovery in men-
tal health services, unpublished)], as well as satisfactory
internal consistency and support for unidimensionality
[58].

Changes in patient-elected problems assessed with the
Psychological Outcome Profiles (PSYCHLOPS) This
self-report questionnaire evaluates changes in 1-2
patient-defined problems and related difficulties on a
6-point Likert Scale [59]. It exists in three versions for
use pre-treatment, during, and at the end of treatment.
The “pre-” and “end of treatment (post)” versions will be
used in this trial and distributed approximately at the end
of TAU (6 months after baseline measurements) and at
the end of ST (12 months after baseline measurements)
for the respective patients in the two arms. PSYCHLOPS
has shown an acceptable pre-treatment internal reliabil-
ity of 0.75 (Cronbach’s alpha) [60], a convergent validity
compared to the CORE Outcome Measure (CORE-OM)
with a correlation of 0.74 after treatment and a larger
effect size than both CORE-OM and HADS (Hospital
Anxiety Depression Scale) [60, 61]. This measure is the
only of the elected measures for this trial which was not
already translated to Danish. It has therefore been trans-
lated and back-translated, according to the usual scien-
tific standards, for the use in this trial.
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Reactions to anger assessed with the Dimensions of Anger
Reactions — Revised (DAR) The 7-item self-report ques-
tionnaire, measuring the individual’s reactions to experi-
encing anger, has been found to have good psychometric
properties in both clinical and non-clinical populations
[62].

Anger processing assessed with the Metacognitive Anger
Processing scale, Short Version (MAP-9) This is a 9-item
self-report scale, originating from the 26-item Metacog-
nitive Anger Processing scale. It is intended for clinical
use for the measurement of anger processing in popu-
lations with anger and/or aggression problems. It has
shown good psychometric properties in both its long and
short versions [63].

Repetitive negative thinking assessed with the Persevera-
tive Thinking Questionnaire (PTQ) Measuring repeti-
tive, negative thinking (RNT) across mental disorders
[64], its 15 items evaluate: (a) the core characteristics of
RNT, identified as the repetitiveness of RNT, the intru-
siveness of RNT, and the difficulty of disengaging from
RNT (PTQ-core with 9 items), (b) the perceived unpro-
ductiveness of RNT (PTQ-unproductiveness with 3
items), and (c) RNT capturing of mental resources (PTQ-
mental capacity with 3 items). The response to each item
is given using a 5-point Likert scale from O (never) to 4
(almost always), where a higher score reflects a higher
level of repetitive negative thinking. A validation article
on a Danish clinical population shows good psychomet-
ric properties, including good internal consistency and
sensitivity to change [65].

Anxiety symptoms assessed with the Symptom Check-
list-10 (SCL-10) A self-report, 10-item measure for
symptoms of depression and anxiety, the SCL-10 has
shown good psychometric properties in a Danish, clinical
population [66]. For this trial, only the five items for anxi-
ety will be used.

Response  and  remission of depressive  symp-
toms Response and remission of depressive symptoms
will also be reported as exploratory outcomes. Dichoto-
mized versions of the primary outcome will be used to
report the proportions of participants that attained
“response’; defined as a 50% reduction in depression
symptomatology, and “remission’;, defined as absence of
illness, i.e. <5 on the HAMD-6 [67].
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Mediators

The following mediators and predictors are predefined
and planned to be analysed and presented in additional
publications:

Schema modes assessed with the Schema Mode Inven-
tory 1.1. (SMI) [68] The ST model contains 14 schema
modes which are measured with 118 items. A Dan-
ish translation replicated the 14-factor structure of the
original SMI with adequate internal consistency and
construct validity [69]. To reduce the item load on par-
ticipants, the SMI in its entirety will only be distributed
(twice; at randomization and at 12 months after baseline)
to participants who are randomized to ST as it is directly
used in ST-treatment. However, all participants will be
distributed a subset of the SMI at all time points, meas-
uring Vulnerable Child mode (10 items), Healthy Adult
mode (10 items), Demanding Parent (7 items), and Puni-
tive Parent modes (10 items).

Early maladaptive schemas assessed with the Young
Schema Questionnaire 3 Short Form (YSQ-S3) YSQ-S3
is a 90-item questionnaire measuring all 18 Early Mala-
daptive Schemas (EMSs). It was validated in a Danish
clinical sample and showed good clinical properties [70].
Again, to reduce the item load on participants, the whole
YSQ-S3 will only be distributed (twice; at randomiza-
tion and at 12 months after baseline) to participants who
are randomized to ST, as it is directly used in treatment.
However, all participants will be distributed a subset of
the YSQ-S3 at all time points: Emotional Deprivation
(5 items), Abandonment (5 items), Mistrust/Abuse (5
items), Social Isolation (5 items), and Defectiveness (5
items).

Predictors

Depression treatment Data regarding treatment for
MDD in earlier and current depressive episodes will be
collected, including psychopharmacological treatment,
psychotherapeutic treatment, ECT, and psychiatric hos-
pitalization. This information will be entered into the
Maudsley Staging Model (MSM) [71] to produce a total
treatment resistance score (except for psychotherapeutic
treatment, as it is not part of the MSM).

Childhood trauma assessed with the Childhood Trauma
Questionnaire Short Form (CTQ-SF) The CTQ-SF con-
sists of 28 items (also including three validity items),
measuring five forms of maltreatment—emotional, physi-
cal, and sexual abuse, as well as emotional and physical
neglect [72]. A Danish translation of the CTQ-SF was
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validated in a Danish clinical sample, demonstrating
acceptable internal consistency as well as convergent
validity [73].

Expectancies for depressive symptom change assessed
with the Depression Change Expectancy Scale-Pessimistic
(DCES-P) Eleven items measure expectations of treat-
ment effects in patients with depression, formulated in
pessimistically worded statements. These items were
derived from the full DCES which also contains optimis-
tically worded items, which again was adapted from the
well-validated Anxiety Change Expectancy scale [74].
The response is made on a 5-point Likert scale from 1
(strongly agree) to 5 (strongly disagree). The DCES has
been validated on a dysphoric student sample and a clini-
cal sample [75].

Participant timeline {13}

Participants are contacted immediately after identifica-
tion and referral from the clinic. The intake interview,
baseline assessments, and randomization will then take
place as soon as possible at the participant’s convenience
(most often within less than a week).

After randomization, treatment will commence as soon
as a therapist is available. Due to the therapists’ other
obligations at the clinic, a waiting time of up to 2 months
is pragmatically allowed.

See Table 1 for timeline for assessments.

Sample size {14}

Sample size planning is based on previous studies that
used the short form of the Hamilton Rating Scale for
Depression (HAMD-6) as their primary or second-
ary outcome. In previous studies, the standard devia-
tion of HAMD-6 scores at end-of-treatment was around
3.5 within the intervention arms ( [49, 76]; for a review,
see [77]). A difference of 2 units on the HAMD-6 (i.e.
d=0.57) is considered clinically relevant [78]; this is the
difference we would not like to miss in the comparison of
the group averages at the 12-month measurement point.
On the HAMD-6 scale (range 0...22), 2 units correspond
to an improvement on two of the six items (depressed
mood, guilt feelings, work and interest, psychomotor
retardation, psychic anxiety, general somatic symptoms).
At the conventional significance level of a=0.05 two-
tailed, a total of N=100 participants need to be rand-
omized to detect the relevant group difference with 80%
power (as calculated in the software program G*power3
[79)).
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The number of randomized participants is increased to
account for clustering and dropout: ST is administered
individually (not in groups); therefore, cluster effects are
expected to be low (intra-cluster correlation=0.01), but
not zero because several participants are treated by the
same therapist. Dropout is assumed to be substantial in
this patient population and is compensated in the sample
size calculation even if the main analysis uses imputation
of missing data. With a cluster size of around 5 par-
ticipants per therapist, and accounting for a dropout of
approximately 20%, the total sample size is increased to
a total of 129 participants, randomized 1:1 in each inter-
vention arm.

Recruitment {15}

Participants are recruited as follows: When referred
to psychiatric treatment in the Mental Health Ser-
vices, Capital and Southern Regions of Denmark, all
new patients routinely go through an initial assessment
interview where the target diagnosis for treatment is
established. At this interview, the site’s clinicians also
evaluate the patient’s eligibility for the trial. Eligible
patients can already here be briefly informed about the
trial, given a pamphlet describing the outlines of the
trial, and asked for consent to pass on name and phone
number to the research team.

All patients are then discussed at a weekly clini-
cal conference, in which it will be decided whether
the patient is offered treatment at the site. Here, eli-
gible patients that were not yet introduced to the trial
at the intake interview are identified and subsequently
contacted. Additionally, patients who have received
treatment at the services without sufficient response
are also identified and discussed at clinical confer-
ences for referral to the trial in connection with further
treatment.

The research staff will be present at clinical conferences
at two of the participating sites, while in another site, the
recruited schema therapists will identify potential par-
ticipants. At the final site, the head of clinic will refer the
eligible participants directly to the research team.

Approximately 1300 patients yearly initiate treatment
with MDD in the three participating sites in the Men-
tal Health Services, Capital Region of Denmark, alone.
Additionally, about 700 patients receive a second treat-
ment attempt. If, conservatively estimated, 15% of these
have DTD, and 50% of these patients agree to participate,
this would give 150 participants from the Capital Region
alone in 1 year. With an additional site in Odense in the
Southern Region of Denmark, a sufficient flow of partici-
pants for the trial can be assumed.

The recruitment period will last approximately
27 months, with a possibility for extension if necessary to
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meet the planned sample size. Recruitment will be moni-
tored continuously, and bimonthly meetings will be held
with the heads of clinic to follow-up on recruitment sta-
tus and barriers.

Assignment of interventions: allocation

Sequence generation {16a}

The allocation sequence, consisting of permuted blocks
of various sizes, is generated by Sealed Envelope Ltd [80]
(see Additional file 4). The randomization list is then
implemented in REDCap and set up for randomization
by an external data manager employed at the research
support function OPEN in the Region of Southern Den-
mark. This person does not otherwise undertake data
collection or has other direct involvement in the trial.

Concealment mechanism {16b}

The randomization and allocation to intervention will be
executed in REDCap by the research team member after
all the baseline measurements have been undertaken.
The allocation sequence is in the possession of this data
manager until all data has been collected, keeping details
about restrictions to randomization concealed from the
research team members performing randomization. The
allocation sequence will not be visible or directly acces-
sible in REDCap, and it is not possible to influence or
change the randomization result.

Implementation {16c¢}

Following screening and baseline assessment, partici-
pants are randomized to either ST or TAU with a 1:1
allocation. The randomization was initially stratified by
depression severity (moderate or severe; HAMD-6) and
childhood maltreatment (Childhood Trauma Question-
naire (CTQ-SF), dichotomized) at baseline for the first 14
included participants. It was then, however, identified as
an error in the trial design that there was no stratifica-
tion for treatment site, and this was then applied (instead
of stratifying for depression severity and childhood mal-
treatment) for the remainder of the included participants.

The data management system REDCap (Research Elec-
tronic Data Capture), a secure web application for build-
ing and managing online surveys and databases, executes
randomization.

The research team member performing the screen-
ing for inclusion criteria and baseline measurements
will inform the participant of his/her intervention allo-
cation once all baseline measurements are completed.
The research team member will also inform the relevant
clinic and the treating clinician of the results of randomi-
zation and submit the YSQ-S3 and SMI for the clinician
for use in ST treatment.
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Assignment of interventions: Blinding

Who will be blinded {17a}

The following trial personnel will be blinded for treat-
ment [81]:

— Outcome assessors (for the observer-rated HAMD-
6)

— Data managers

— Statistician

— Data safety monitoring committee (can be unblinded
if necessary in relation to patient safety)

— Conclusion makers executing overall conclusions in
the outcome article

All pre-treatment measures are taken before rand-
omization, with the exception of the SMI and YSQ-S3,
which differ according to allocation (parts of or the
whole questionnaire). However, the participant who is
administered the self-report measures remains blinded
to allocation up until the point where they have com-
pleted all baseline questionnaires. Further, as the self-
report measures are self-explanatory, the interaction
between the researcher and participant is minimal at
this part of the assessment, leaving the possibility for
influence on the participant’s baseline responses on the
SMI and YSQ-S3 improbable.

As researchers carrying out pre-treatment assess-
ments will also subsequently be performing the rand-
omization and treatment allocation as described above,
they will become unblinded in relation to making out-
come assessments. Other research assistants will there-
fore be trained to conduct the outcome assessments at
post-treatment and follow-up. All outcome assessors
will thus be blinded to the assignment of interven-
tions, and central information about the trial design
and interventions is withheld from them until the post-
treatment and follow-up assessment phases are com-
pleted. Outcome data will be entered into REDCap,
which will be set up for the outcome assessor so that
the allocation of the participant is hidden from view.
The research team has no contact with the participants
other than that related to assessments.

Given the nature of psychotherapy, including necessary
extended training and knowledge acquisition, it is not
possible to blind the therapists providing the treatment.
Participants can also not be blinded in this trial, given the
differentiating nature, format and length of ST and TAU,
respectively. Participants will repeatedly be instructed
to keep their treatment allocation concealed for the out-
come assessors. In case a participant unintentionally
reveals their treatment allocation, the outcome assess-
ment will be interrupted immediately, and a different
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outcome assessor will take over the remaining of the cur-
rent and future assessments.

A detailed statistical analysis plan is planned to be pub-
lished before unblinding the data. The data analyst will
only be given access to blinded data, i.e. labelled “treat-
ment group A” and “treatment group B” and will perform
the statistical analyses as planned before unbreaking of
the blind.

Regarding the conclusions of the trial, the trial steering
committee will receive blinded statistical analyses with
the treatments coded as “A” and “B” The steering com-
mittee will then approve two versions of the abstract, one
where it is assumed that schema therapy is Treatment “A’,
and one where it is assumed to be Treatment “B’, before
the blind is broken [81].

Procedure for unblinding if needed {17b}

The person performing the inclusion procedures and
randomization is not blinded to treatment allocation
(after the baseline measurements have been carried out),
meaning that any emergency actions where knowledge of
treatment allocation is necessary can be performed with-
out the unblinding of the outcome assessors, data ana-
lyst, or other relevant parties.

Data collection and management

Plans for assessment and collection of outcomes {18a}

For a list of outcomes, please see item 12. All outcomes
are attached in Additional file 5, except for forms with
copyright (CTQ-SE, SCL-10, SMI, and YSQ-S3).

All observed rated outcomes are entered directly into
the REDCap system (see explanation in item 19; Data
management), and all patient-reported outcomes are
distributed through the REDCap system, and either dis-
played on a tablet (if the assessment in taking place in
person) or on the participant’s own device (in case the
assessment is made online).

Information about the participant’s employment, civil
status, individual and household income, and education
status will also be collected at baseline.

Training of assessors
The Principal Investigator (the first author of this paper),
an experienced clinical psychologist, will perform some
of the baseline measurements and train the baseline and
outcome assessors in the collection of data. The other
assessors are primarily Masters students in Psychology.
A particular emphasis will be put on acquiring skills
for conducting the observer rated HAMD-6. Prior to the
training of outcome assessors, the Principal Investigator
will have attended bi-weekly training assessments at a
psychiatric site not in this trial over the course of 1 year,
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conducting the HAMD-6 on patients with suspected
MDD.

Subsequently, the other assessors will witness train-
ing videos and live training assessments of the HAMD-6
as described above, as well as conduct a number of
HAMD-6 ratings on participants in the trial, supervised
by the Principal Investigator.

All HAMD-6 ratings will be audiotaped, and a subsam-
ple of these will be used to establish interrater reliability
among all raters.

For the M.LN.L interview, which is conducted for the
collection of baseline data as well as establishment of the
presence of some exclusion criteria, the baseline assessor
is trained on in vivo patients by the Principal Investiga-
tor until a certain level of familiarity and fluency using
the instrument has been obtained. The baseline assessor
will receive continuous supervision and guidance from
the Principal Investigator. The Principal Investigator will
make final decisions regarding inclusion or exclusion.

Plans to promote participant retention and complete
follow-up {18b}

At the 6-, 12-, and 24-month time points after baseline
measurements, the participants will be contacted by
phone, text message, and/or secure e-mail and asked
to participate in follow-up assessments. Data will be
attempted collected also from participants who have
withdrawn from treatment. At the baseline interview,
and also in case of dropout of treatment, it is stressed
that the participant will still be called for outcome assess-
ments regardless of treatment adherence.

Participants who choose to not commence treatment
after randomization, or participants who drop out of
treatment, will be contacted by the researchers to col-
lect information about potential causes, and these will be
recorded and presented in the resulting outcome article.

Trial participants who express doubts about treat-
ment or are considering to drop out will be invited by
their therapist to a collaborative and motivational inquiry
about their doubts. Trial participants who are absent
from therapy sessions without notice will be contacted
for a similar inquiry.

In the bi-monthly status meetings with the heads of
clinic, researchers will monitor the inclusion, adherence,
and retention of participants as well as therapists and
take appropriate action when necessary. Also, continuous
communication and yearly meetings are planned with the
trial therapists, along with the monthly group supervi-
sion as described above, to increase motivation and sense
of commitment to the trial.
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Data management {19}

The REDCap system has inbuilt options to verify range
and value checks, as well as warnings in the case of miss-
ing entries of data points. REDCap is a browser-based
platform which requires an individual user profile and
password, to be changed at regular intervals. All other
data are stored in the OPEN storage directory, a secured
data storage platform under the Region of Southern Den-
mark. Data will be kept until 5 years after the data col-
lection has been completed, which is in accordance with
Danish data security laws.

Confidentiality {27}

All data about potential and enrolled participants are
collected and stored in the REDCap database. They will
only be passed on, in anonymized form via a secure VPN
connection, to the statistician on the project, and to the
members of the data safety monitoring committee.

Communication between site representants and
research team about participants will be over the phone
or on a secure email, and all emails with personal iden-
tifying information will be deleted after a maximum of
30 days. This also includes cases where information about
a potential or enrolled participant’s health is deemed
necessary to pass on to the treatment staff responsible for
the participant.

Written consent forms will be kept either electroni-
cally in the OPEN Storage directory, or in paper format
in locked file cabinets with limited access at one of the
trial sites.

Plans for collection, laboratory evaluation, and storage
of biological specimens for genetic or molecular analysis
in this trial/future use {33}

Not applicable, since no biological specimen data are
collected.

Statistical methods

Statistical methods for primary and secondary outcomes
{20a}

The statistical methods will only be presented here in
brief, as they will be published in further detail in a sepa-
rate statistical analysis plan (SAP). The SAP will be sub-
mitted for publication in due time before the end of the
data collection.

Efficacy analyses

The primary outcome (HAMD-6) is treated as an inter-
val-scaled, normally distributed variable. The efficacy
of the therapies will be compared using a multilevel lin-
ear regression with therapy arm (levels ST, TAU) as the
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main effect of interest, center (categorical), and baseline
depression symptom level (continuous) as covariates, and
therapist as a random factor. The therapy effect will be
presented as the covariate-adjusted difference between
the change scores in the two therapy arms, along with its
95% confidence interval. With adjustment for baseline
severity, this estimate is numerically identical to the com-
parison of the raw outcomes at end-of-therapy [82].

The primary analysis is based on the full analysis set,
with the therapy assigned by randomization. Sensitivity
analyses will be carried out for the subset of per-proto-
col participants with available outcome data. Further
sensitivity analyses will be carried out using non-linear
regression models (e.g. negative binomial regression) to
rule out bias due to ceiling or floor effects in the interval-
scaled outcomes. Secondary outcomes will be analysed in
a similar way, using generalized linear models depending
on the type of the outcome (e.g. multilevel logistic regres-
sion for the response rates).

Health economic evaluation

To inform policy makers on the cost-effectiveness of the
ST intervention, an economic analysis will be carried
out. The objective of the analysis is to assess the relative
cost-effectiveness of the intervention in comparison with
TAU.

The evaluation will adopt a societal perspective when
considering the costs associated with the intervention,
including the direct costs of the intervention as well as
the costs of derivative interventions in the health care
and social system. The indirect costs of productivity loss
will also be estimated. The time horizon of the evaluation
will be 24 months.

The direct costs of both interventions will be estimated
based on information collected in the electronic patient
records about the actual time spent on delivering the
intervention.

Other individual health care costs for each individual
will be identified using national register data, which are
known to be of high quality and characterized by a high
degree of completeness and validity. Individual Civil Reg-
istration number (CPR) will be linked to information in
the national registers covering all primary and other sec-
ondary health care utilization. The indirect costs will be
based on the participants’ labor market situation from
the Danish DREAM database that holds the unique data
of individual sickness absence, compensation benefits,
and other social transfer payments.

Assessment of safety

All serious adverse events will be recorded and analysed
using Barnard’s test for significant differences between
intervention groups. We will report the proportion of
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participants with one or more serious adverse events in
both groups. We will use the International Conference
on Harmonisation of technical requirements for registra-
tion of pharmaceuticals for human use—Good Clinical
Practice (ICH-GCP) definition of a serious adverse event,
which is any untoward medical occurrence that resulted
in death, was life-threatening, required hospitalization
or prolonging of existing hospitalization, and resulted
in persistent or significant disability or jeopardized the
participant [83]. Two investigators will independently
go through the participants’ medical journals and assess
possible serious adverse events at the 12- and 24-month
time point of assessment according to the ICH-GCP
definition.

Interim analyses {21b}

When 50% of the 6 months follow-up data have been col-
lected, interim analyses will be undertaken by an external
data safety monitoring committee. The committee will
decide whether to stop or continue the trial according
to the early stopping criteria by Jakobsen et al. [84], with
particular focus on findings of serious adverse effects of
treatment. This is in accordance with good clinical prac-
tice guidelines of the International Council for Harmoni-
sation of Technical Requirements for Pharmaceuticals for
Human Use [83].

Methods for additional analyses (e.g. subgroup analyses)
{20b}

Subgroup analyses to detect symptom deterioration will
be performed, even in the case of no statistically sig-
nificant difference between treatments [85]. Subgroup
analyses will be performed for depression symptoms at
baseline (taking into account regression to the mean in
the interpretation of results), center, sex (male, female),
childhood adversity, and psychiatric comorbidities as
measured in the M.LN.L interview (present; not pre-
sent). Subgroup effects will be investigated by adding
the respective treatment-by-covariate interaction terms
to the primary analysis model and by illustrating the
subgroup-specific therapy effects in forest plots. More
details of the analytical methods will be specified in the
forthcoming SAP.

Methods in analysis to handle protocol non-adherence

and any statistical methods to handle missing data {20c}
The primary analysis will be based on the intention-to-
treat principle, i.e. data for all randomized participants
will be analysed, with conservative imputation of missing
outcomes [86]. In a sensitivity analysis, multiple impu-
tation procedures will be used to include dropout sta-
tus and secondary outcomes in the imputation model.
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Details about missing data handling will be reported in
the forthcoming detailed statistical analysis plan.

Plans to give access to the full protocol, participant-level
data, and statistical code {31c}

Access to full protocol, dataset, and statistical code will
be granted upon reasonable request, pending approval
from local data protection authorities.

Oversight and monitoring

Composition of the coordinating centre and trial steering
committee {5d}

The Sponsor-Investigator (a clinical psychologist, PhD,
research group leader) and Principal Investigator (PhD-
student, clinical psychologist) undertake the day-to-day
trial management and as such have regular, weekly meet-
ings, and ad hoc contact as necessary. They are in close
contact with the leaders of the four participating clin-
ics, with whom bi-monthly status meetings are held.
Key tasks are design of the trial, writing up of the pro-
tocol and information for trial participants, applications
for legal and ethical approval, setting up education and
supervision for clinicians, recruitment and randomiza-
tion of applicable participants, day-to-day contact with
clinics and clinicians, and write up and submittal of out-
come articles. The research management team is sup-
ported by three PhD co-supervisors with experience in
different areas related to the trial who function as con-
sultants throughout the project, and a small number of
research and student assistants (Psychology Master’s stu-
dents) who aid in performing recruitment, inclusion and
follow-up measurements.

The statistical analyses of the project data will be made
by a statistician (PhD, biostatistician) in collaboration
with the PhD-student.

The members of the project steering group will aid in
decision making, supervise, and support the trial execu-
tion and dissemination of results throughout. The steer-
ing group will meet at key stages during the course of the
project, at least once a year and allowing for additional
meetings as necessary, ensuring that the protocol is fol-
lowed and taking major strategic decisions. All four trial
sites have a representative in the steering committee. The
statistician is also a member of the committee.

Composition of the data monitoring committee, its role
and reporting structure {21a}

The data monitoring committee consists of two research-
ers with experience in the field of psychotherapy and
randomized clinical trials. The members are independ-
ent from both the sponsor, the conduct of the trial, and
any other competing interests. See item 21b for further
details.
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Adverse event reporting and harms {22}

ST is not expected to have a higher frequency of or more
severe side effects that have been found for other types of
psychotherapy. However, we will report all adverse events
for trial participants as described in item 20a.

Adverse events are systematically recorded in the Dan-
ish health care system records, both those of a somatic
and a psychiatric nature. Such events will therefore
be recorded in the trial database throughout the trial,
regardless of whether the effects can be regarded as
caused by the intervention. However, in the case an event
happens before the initiation of treatment, this will be
recorded as unrelated to the intervention.

All serious, adverse events, or harms possibly related
to the trial, e.g. suicidal attempts, admittance to a psychi-
atric ward, or substantial self-harm, will be reported to
the Region Research Ethics Committee immediately, and
an annual safety report will be submitted to the Commit-
tee, listing of any potential trial-related adverse events or
harms.

Also, the Negative Effects Questionnaire, as a part of
the secondary outcomes, will address adverse effects
of treatment more broadly to qualify which effects are
potential harms of treatment and which are unrelated to
treatment.

Further, as recommended by the European Medicines
Agency [85], subgroup analyses to detect symptom dete-
rioration will be performed to ensure that subgroups with
a differential negative effect of treatment are detected to
provide contraindications towards a particular treatment
for certain patients [87].

Frequency and plans for auditing trial conduct {23}
Additional auditing, independent of the trial investiga-
tors, is not planned for this trial.

Plans for communicating important protocol amendments
to relevant parties (e.g. trial participants, ethical
committees) {25}
Decisions about protocol amendments are made by the
project management group, and, in the case of substan-
tial changes, e.g. in sample size calculations, they will
need to be approved by the project steering committee.

All amendments will be submitted to the Region
Research Ethics Committee for prior approval before
implementation. Revisions directly affecting enrolled
trial participants, i.e. changes in treatment, will be com-
municated to participants by either phone call or through
the trial therapists.

Amendments after the registration at Clinicaltrials.
gov will be entered directly as revisions to the initial
registration.
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Dissemination plans {31a}
Planned publications
A number of peer-reviewed scientific articles are planned
for the trial, describing the statistical analyses and trial
results of the primary, secondary, and exploratory out-
comes, as well as the health economic analysis. Results
will be submitted for publication regardless of the magni-
tude or direction of effect. There are no restrictions in the
rights for the project group to publish trial results.
Publications and short summaries thereof will be
e-mailed to the participating clinicians, as well as par-
ticipants that express a wish thereof on the trial consent
form.

Dissemination and planning for clinical utility

Public secondary Mental Health Services The results of
the trial will be presented at any interested clinics treat-
ing patients with MDD in the Capital and Southern
Regions of Denmark.

Further, the Principal Investigator and several of the
heads of clinics and clinicians in the trial are currently
taking active part in a task force on the treatment of
MDD in the Capital Region of Denmark. In this task
force, current evidence is applied directly in specific rec-
ommendations for clinical education and practice, as well
as for future research. It is the hope that the expertise and
knowledge acquired in this trial will form the basis of a
future, similar task force for DTD.

Scientific and clinical community To reach an interna-
tional audience, results from the trial will be published in
scientific, peer-reviewed journals. Further, participation
in a number of international conferences is planned, in
which the trial protocol and design, as well as results of
the trial and related articles, will be presented.

The Danish scientific community will be informed of
the trial and its results through the participation and
presentation at several national clinical and scientific
conferences. As many of these conferences are open to
clinical practitioners, the results of the trial will hereby
also reach a clinical audience.

Patients and next-of-kin It is an important aim for the
trialists to ensure that the interests of the people whom
this trial is aiming to help are heard and taken to consid-
eration. Information and knowledge about the trial, its
proceedings and results will be disseminated to patient
organizations via a press release at the beginning of
the inclusion period as well as an offer of meetings or
presentation of results after the trial results have been

Page 15 0of 19

submitted for publication. Relevant organizations would
be: The Depression Association (Depressionsforenin-
gen), The Danish Association for Mental Health (SIND
— Landsforeningen for psykisk sundhed), and The Danish
Mental Health Fund (Psykiatrifonden).

Further, patients can potentially inform on what are the
most important results and implications from the trial
from their perspective. Therefore, patient representatives
will be approached as consultants for development of the
dissemination strategy and focus.

Public channels Two press releases will be written, one
at the beginning of the trial period to increase interest in
and inform about the prospects of the trial, and one at
the end with content about its results and possible impli-
cations for patients and treatment.

A more elaborate summary report will also be released
and pushed forward in an attempt to be invited to talk
about the project and increase visibility for the group of
DTD patients in major press channels, such as the Dan-
ish Broadcasting Company (DR).

Finally, a web page (www.depre-st.dk) will be launched
with information about the trial aims and results for the
general public as well as professionals and patients.

Discussion

The results of this trial can potentially aid in several
important aspects of knowledge about psychotherapeu-
tic treatment. Firstly, it will be a much-needed addition
to the knowledge about treatment options for patients
with DTD. Secondly, it will contribute to expand the evi-
dence base for ST as an emerging, promising treatment
for non-personality disorders.

It is the authors’ hope that positive results about the
effectiveness of ST for DTD can also lead to a wider
implementation of ST as a treatment option in the Dan-
ish psychiatric sector. However, given that the direct
costs of the investigated ST-treatment are higher than for
TAU, this will depend firstly on the results of the health
economic analysis, and secondly on the willingness of
policy makers to invest in implementing treatment dif-
ferentiation in MDD patients to achieve better treatment
outcomes long term.

The trial has several strengths, given its elaborated,
state-of-the-art methodology for randomized clini-
cal trials. This includes blinding of all possible parties,
an observer-rated primary outcome, and an investiga-
tion of treatment adherence and fidelity for the ST-arm.
Further, the external validity is high, given the inclusive
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participant eligibility criteria and the naturalistic set-
ting of the trial, including the fact that the treatment is
provided by non-specialized mental health workers with
only limited training.

However, the trial also has limitations. First, we expect
large proportions of missing data as is often the case in tri-
als with outcomes reliant on the continuous collaboration
of participants, which should warrant cautious interpre-
tations of the results. Second, we pre-defined a minimal
important difference of 2 points on the HAM-D-6 scale.
However, this minimal important difference is speculative
and could be smaller or larger than 2 points. This has to
be considered when interpreting the results. Third, the dif-
ferential length of ST and TAU means that the trial results
cannot be interpreted with certainty as to whether any
superior effect is due to ST or due to the more extensive
treatment alone. However, for pragmatic and monetary
reasons, it was not possible for the participating sites to
extend the TAU to the same length and format as ST.

Finally, the limited control with TAU, given the prag-
matic nature of the trial, also creates heterogeneity in the
treatment provided in the TAU-arm, both within and
across centres.

Trial status
This protocol is written based on the registration in Clin-
icalTrials.gov on 15th April 2023 and the 6th edition of
the trial protocol, dated 30th October 2023.

Recruitment of participants began on the 17th April
2023 and is planned to be completed in January 2026.
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