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ABSTRACT

Importance Borderline personality disorder (BPD) is a
severe mental disorder that is often inadequately treated.
Objective To determine if adding a self-management
intervention to care as usual (CAU) is effective and safe.
Design Randomised, controlled, rater-blind trial. Duration
of treatment and assessments: 12 months.

Setting Secondary care, recruited mainly via the internet.

Participants Patients with BPD and BPD Severity Index
(BPDSI) of at least 15.

Interventions CAU by treating psychiatrist and/or
psychotherapist alone or adjunctive use of an internet-
based self-management intervention that is based on
schema therapy (priovi).

Main outcome measure Outcomes were assessed by

trained raters. The primary outcome was change in BPDSI.

The safety outcome was the number of serious adverse
events (SAEs). The primary outcome time point was 12
months after randomisation.

Results Of 383 participants assessed for eligibility,
204 were included (91.7% female, mean age: 32.4
years; 74% were in psychotherapy and 26% were in
psychiatric treatment). The slope of BPDSI change did
not differ significantly between groups from baseline to
12 months (F, .= 1.857, p=0.14). At 12 months, the
within-group effect sizes were d=1.38 (95% CI 1.07 to
1.68) for the intervention group and d=1.02 (95% ClI
0.73 to 1.31) for the control group. The between-group
effect size was d=0.27 (95% Cl 0.00to 0.55) in the
intention-to-treat sample and d=0.39 (95% Cl 0.09to
0.68) for those who used the intervention for at least

3 hours (per-protocol sample). We found no significant
differences in SAEs.

Conclusions We have not found a significant effect

in favour of the intervention. This might be due to the
unexpectedly large effect in the group receiving CAU by a
psychiatrist and/or psychotherapist alone.

Trial registration NCT03418142.
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Strengths and limitations of this study

» This is the first randomised controlled trial (RCT)
testing the effectiveness and safety of an internet-
based self-management interventions (SMIs) for
borderline personality disorder (BPD).

» Regarding internal validity, adherence to the inter-
vention was high and strict rater blinding procedures
were in place for the primary outcome measure.

» With respect to external validity, about half of all
participants were excluded before randomisation,
mainly because they did not return a form by their
treating psychiatrist or psychotherapist confirming
that they are eligible for the study.

» Given the large treatment gap for BPD, a larger RCT
with less stringent inclusion criteria should be con-
ducted because SMIs can easily be distributed wide-
ly and, therefore, the small effect on an individual
level might still have a considerable societal impact.

INTRODUCTION
Borderline personality disorder (BPD) is
a common, debilitating and costly mental
disorder.' * A broad range of effective psycho-
therapeutic approaches exist,”” but fewer
than one in four patients with BPD have
access to them.® Current efforts to reduce
this treatment gap focus on increasing access
to pszfchosocial treatments for patients with
BPD," for example, through expanding the
availability of liaison psychiatry services for
patients presenting to the emergency depart-
ment following self-harm.®

The treatment gap can also be reduced
with internet-based self-management inter-
ventions (SMIs) that are based on evidence-
based psychotherapies. SMIs can be used in
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self-guided and guided versions as well as in a blended
format. In blended interventions, SMIs may serve as an
adjunct to face-to-face psychotherapy (ie, as parallel
interventions) or they can be integrated into face-to-face
therapy (eg, by relying on the same treatment rationale
and/or selecting modules according to the individual
course of face-to-face therapy).’ The efficacy of SMIs has
been demonstrated in meta-analyses for numerous mental
disorders." "' However, no large randomised controlled
trial (RCT) has tested the effectiveness of these interven-
tions in the treatment of BPD. We are aware of only one
RCT of a psychoeducational SMI specifically targeting
patients with BPD."? Another pilot trial targeted suicidal
individuals engaging in heavy episodic drinking'® and
examined the efficacy of an SMI based on dialectical
behavioural therapy (DBT), an established psychotherapy
for BPD. Both trials demonstrated the effectiveness of the
respective intervention, suggesting the potential of SMIs in
this population. Furthermore, several smartphone appli-
cations have been tested in RCTs but all of them targeted
patients with elevated symptoms of BPD (eg, suicidality)
rather than patients with a BPD diagnosis. None of them
yielded positive results with regard to BPD symptoms.'*

In summary, the results from the currently available
trials of SMIs in the treatment of BPD are mixed. It has
also been argued that for the treatment of BPD, blended
therapy is preferable to a self-guided or guided SMI
because of safety concerns in this patient population that
frequently engages in self-harm behaviours."”™"” There-
fore, we conducted the Research Evaluating the Effec-
tiVeness of Adding an Internet-Based Self-Management
Intervention to Usual Care in the Treatment of Border-
line Personality Disorder (REVISIT-BPD) trial to test
the effectiveness and safety of the adjunctive use of the
SMI priovi in addition to care as usual (CAU) provided
by a psychiatrist/psychotherapist. We hypothesised that
the addition of this intervention to CAU will be safe and
lead to a greater reduction of BPD symptom severity than
CAU alone. It is the first large RCT of an SMI for BPD.
Whereas most SMIs are based on cognitive behavioural
therapy (CBT), this is the first RCT of an SMI based on
schema therapy (ST), an established psychotherapy for
BPD that is generally regarded as belonging to the ‘third
wave’ of CBT.

METHODS

The REVISIT-BPD trial wasarandomised (1:1), controlled,
parallel group and rater-blind trial that adhered to meth-
odological recommendations for RCTs of psychological
interventions.'® ' It was prospectively registered at Clini-
calTrials.gov and the protocol and statistical analysis plan
have been published.”” Documented monitoring visits
were conducted regularly to ensure adherence to the
study protocol.

Procedures
Study participants were mainly recruited online, but they
could also be referred by other means (eg, their treating

clinician). After providing online informed consent, all
participants completed an online questionnaire and a
telephone interview to check inclusion criteria. At the end
of this interview, an individual crisis plan was established;
crisis contacts included both professionals and friends.
Next, eligible participants had to ask their treating psychi-
atrist or psychotherapist to complete a form confirming
BPD diagnosis and suitability for the study. After receipt
of this confirmation, participants were randomised. They
were contacted again at 3 months, 6 months, 9 months
and 12 months after randomisation. All assessments
included an online questionnaire and a telephone inter-
view, except for the 9-month assessment (online only).

Participants

Patients were included with a total score of at least 15
on the clinician-rated BPD Severity Index (BPDSI)* 2
and a diagnosis of BPD according to DSM-IV (at least
five definite criteria), as assessed by the structured clin-
ical interview for DSM-IV (SCID).* ?* Patients were also
included with a probable BPD diagnosis (three definite
and at least two probable DSM-5 criteria), but only if they
had already received a BPD diagnosis by their treating
clinician. They had to be at least 18 years old, provide
informed consent, have an adequate command of the
German language and provide confirmation of their diag-
nosis and their suitability for the study from their psychi-
atrist/psychotherapist. Exclusion criteria were psychotic
disorder, primary diagnosis of substance use disorder or
schizotypal disorder.

Interventions
Following a pragmatic design approach, all participants
could use any form of usual care by their psychiatrist
and/or psychotherapist. More specifically, participants
were free to start, continue or discontinue any additional
treatment, including but not limited to psychotherapy
and psychopharmacotherapy. Participants in the control
condition only received CAU in addition to information
regarding freely available self-help online material. They
were offered access to the SMI after the last assessment.
Participants in the intervention group received access
to the SMI priovi in addition to CAU. In eight modules,
it covers most of the content of ST (psychoeducation,
imagery techniques and cognitive restructuring) but does
not include chair work techniques and offers less scope
for personalisation."”” '” 2 The modules are organised in
simulated dialogues aimed at tailoring content delivery at
the individual user. The SMI also offers daily text messages
and a collection of exercises. It is recommended to use this
SMI two times per week for half an hour. The first phase
covers psychoeducation on human needs and emotions as
well as BPD-specific modes. Exercises in the second phases
are tailored to the modes of each patient and increasingly
demanding depending on the capacity of the individual
user. Participants can complete the full content in about
6months, but it is recommended to use the intervention
for an entire year. It was offered in an unguided format, but
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participants could contact a hotline for technical support.
Usage was logged automatically by the intervention and
periods of inactivity of 5min or longer were subtracted in
the computation of the total usage time.

Outcome measures

The primary outcome time point was 12 months. The
primary outcome measure was the BPDSL* ** a clinician-
rated semi-structured interview based on the DSM-IV
criteria for BPD. It assesses the frequency of BPD symp-
toms during the past 3months. Internal consistency
of the BPDSI in our dataset was excellent (Cronbach’s
0=0.90). The main safety outcome was serious adverse
events (SAEs), that is, life-threatening incidents (eg,
self-injury, drug intoxication, accidents, etc), hospitalisa-
tion and suicide attempts. SAEs as well as one secondary
study outcome (diagnosis of BPD according to DSM-IV
criteria® **) were also assessed via clinician ratings.
Further details on rater training and the SAE assessment
are described in the study protocol.*’

The following secondary outcomes and safety parameters
were assessed using self-report: BPD severity (BPD Check-
list),” depressive symptoms (9-item Patient Health Ques-
tionnaire),”® anxiety symptoms (7-tem General Anxiety
Scale),”” quality of life (five-dimension three-level version
of the EuroQoL questionnaire),28 uncontrolled internet
use® and negative treatment effects (Negative Effects Ques-
tionnaire).” Furthermore, all patients in the intervention
group completed an 8-item measure of general satisfaction
(ZUF-8).*! All measures were used in their German version;
they have adequate psychometric properties.

Sample size

Sample size calculation was based on the expected BPDSI
difference between the intervention and the control
group after 12 months. Based on an estimated effect size
of Cohen’s d of 0.40, a power of 0.80 and an alpha level
of 0.05, 100 participants were required in each condition
resulting in a target sample size of N=200. The effect
size estimate was based on a meta-analysis,”® where the
between-group effect for add-on designs (in which both
groups received CAU and one group received an addi-
tional BPD therapy) was g=0.40.

Randomisation

Participants were randomised equally (1:1) into inter-
vention or control groups. Randomisation was stratified
by the presence of a diagnosis of BPD (probable vs defi-
nite diagnosis). The allocation sequence was created by
an independent investigator and kept concealed from
participants and trial staff. Raters were blind to randomis-
ation outcome. Further details are described in the study
protocol.*’

Statistical methods

Missing values for the continuous outcomes were substi-
tuted using multiple imputations (50 imputations per
missing value). The imputation method we used is based
on fully conditional specification, where each incomplete

variable is imputed by a separate model.”> To ensure

congeniality between the imputation and the analysis
model, we included the group variable into the imputation
model.** In keeping with current recommendations,” we
conducted inferential statistics only for the main hypoth-
eses of our study, namely, the primary outcome (BPDSI)
and one safety outcome (any SAE). These statistical anal-
yses were performed on the intention-to-treat sample
(ITT analysis: all randomised participants) using SPSS
V.25.0. We provide descriptive statistics and effect sizes for
all outcome measures. Effect sizes were labelled as small
(d=0.2), medium (d=0.5) and large (d=0.8).

Main analyses

The primary outcome was analysed as change from base-
line using a linear mixed model (LMM) analysis with
adjustment for baseline measure. As random effects, we
had intercepts for participants as well as by participant
random slopes. The following fixed effects were entered:
time, study group, diagnosis of BPD and time by group
interaction. A first-order autoregressive covariance struc-
ture with heterogeneous covariances was chosen based
on Akaike’s information criterion from a fixed set of
candidate structures. The study hypothesis was tested on
the main effect of group. For the safety outcome (any
SAE), we calculated logistic regression analyses adjusted
for baseline severity of BPD (BPDSI).

Secondary analyses

We conducted a prespecified per-protocol analysis for the
main outcome (BPDSI) that included only participants
from the intervention group who used the intervention
for at least 3hours and compared these to all participants
in the control group. We also performed two prespecified
subgroup analyses to establish whether certain subgroup
variables moderate the effect of the intervention on the
BPDSI. In one subgroup analysis, we tested the influ-
ence of a definite SCID diagnosis of BPD. In another
subgroup analysis, we tested the influence of concomitant
psychotherapy.

Patient and public involvement

Patients and the public were not involved in the design
of this study. They did, however, contribute to the dissem-
ination of information about the study and thus contrib-
uted to recruitment. The burden of the intervention was
assessed using a standardised side effect scale and a client-
satisfaction scale.

RESULTS

Recruitment and participant flow

Recruitment lasted from February 2018 to December
2018. The last assessment was performed in December
2019. The full participant flow is displayed in figure 1.
Briefly, 831 participants expressed interest in study partic-
ipation; of these, 383 could be reached for eligibility
assessment and 204 were included into the trial (53.3%).
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Expressed interest in participation (N = 831)

=  Noinformed consent: n=14
= Not available for diagnostic interview: n =434

Assessed for eligibility (N = 383)

Not meeting inclusion criteria (n = 179)
=  Age <18 years: n = 36; Otherreasons:n=6
= BPDSI < 15: n = 1; not meeting criteria for BPD / probable BPD: n =4
= Psychotic disorder: n = 12, primary diagnosis of substance use disorder: n =6
= Did not return confirmation by treating psychiatrist / psychotherapist: n = 106
= Treating psychiatrist / psychotherapist advised against use of SMI: n =8

Randomised (n = 204)

| ™ Allocation | |

L

J

Allocated to internet intervention (n = 103)
Used allocated intervention (n = 102)
Did not use allocated intervention (n = 1)

Allocated to care as usual (n = 101)

| " FollowUp | |
Completed three months assessment (n = 71) Completed three months assessment (n = 69)

Completed six months assessment (n = 59)

Completed six months assessment (n = 77)

Completed twelve months assessment (n = 61)

Completed twelve months assessment (n = 75)

Analysed in main analysis (n = 103)

)

;'—'—J Analysed in main analysis (n = 101)

Figure 1

Patient flow. Trial design and flow of patients throughout the assessment time points for the primary outcome

measure. BPD, borderline personality disorder; BPDSI, BPD Severity Index; SMI, self-management intervention.

The most common exclusion criterion was not returning
the confirmation of diagnosis and study suitability by
psychiatrist/psychotherapist (59.2%). Most patients were
recruited via Google ads (52%) or Facebook ads (25%).
Other recruitment sources included internet forums
(9.8%). Only a few patients were recruited by their
treating clinician (6.7%).

Retention rates for the primary outcome measure
ranged from 68.6% for the 3-month assessment to
66.6% for the 9-month and the 12-month assessments.
We computed a logistic regression analyses to explore
whether any of the following variables were associated
with drop-out: randomisation group, age, gender or
baseline BPDSI. Not participating in any of the assess-
ments after baseline was entered as dependent vari-
able and the above-mentioned potential predictors
of drop-out were entered as independent variables.
None of the variables were significantly associated
with drop-out status (Nagelkerke’s R*=0.057, Model
%% (4)=6.624, p=0.157).

Participant characteristics

Mean age of participants was 32.4 years (SD: 9.7), 91.7%
were female and 71.5% were single. The most common
education status was lower secondary education (43.2%)
and 44.3% were unemployed. At baseline, 74% were in
psychotherapy (of these, 88.1% were also in psychiatric
treatment) and 26.0% were in psychiatric treatment only.
Psychotherapy was mostly outpatient individual therapy
(84.1%) or combined outpatient group and individual
therapy (11.7%). Over the observation period, there was
a slight increase in the ratio of patients who reported
being in psychotherapy (online supplemental table 1 in
the online supplemental file 1).

Intervention usage

A total of 103 patients were randomised to the interven-
tion group. Almost all (99.0%) used the intervention at
least once. The mean number of usage days was 41.44
(SD: 56.0) and mean usage duration was almost 11 hours
(641.03min, SD: 611.11). The mean number of sessions
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Table 1 Results for the primary outcome using the BPDSI and the main safety outcome (SAEs)
Intervention Control
(N=103) (N=101) Effect size
Primary outcome: BPDSI
M SD M SD Adjusted mean difference 95% CI P Cohen’sd 95%CI
value
Baseline 34.05 7.77 33.84 7.16 n.a. -0.03 -0.30 t0 0.25
3 months 27.85 7.42 29.47 8.40 1.50 -0.42t03.42 0.13 0.20 -0.07 t0 0.48
6 months 26.98 8.36 26.97 9.27 0.57 -1.73t02.88 0.62 0.00 -0.28 to 0.27
12 months 23.49 7.50 2569 8.69 2.34 0.02t04.66 <0.05 0.27 0.00 to 0.55
Main safety outcome: SAE
n % n % Wald 2, P OR 95% ClI
value
Baseline 29 29.0 30 29.4 n.a. 0.98 0.53 to 1.82
3 months 17 24.6 23 32.4 1.037 0.31 0.68 0.32to0 1.42
6 months 22 28.6 18 30.5 0.081 0.77 0.90 0.42 to 1.91
12 months 21 28.0 12 19.7 1.213 0.27 1.58 0.70to 3.54

BPDSI, borderline personality disorder severity index; M, mean; n.a., not applicable; SAE, serious adverse event.

per month steadily declined from about eight sessions
in the first month to fewer than one session in the final
month (online supplemental table 2 in the online supple-
mental file 1). Satisfaction rating (ZUF-8) was 24.41 (SD:
5.09) after 12 months, reflecting a generally positive
appraisal of the intervention (the range of ZUF-8 scale
is 8-32).

Outcomes

Descriptive statistics, test statistics and effect sizes for the
primary outcome and for SAEs are summarised in table 1.
All other outcomes are compiled in table 2 and online
supplemental table 3 in the online supplemental file 1.

Main analyses

Regarding the primary outcome, BPDSI scores decreased
in both groups (figure 2). The LMM analysis of the ITT
sample showed that the average decrease in BPDSI was
2.27 points greater in the intervention group than in the
control group (SE: 1.31,95% CI-0.31 to 4.84). This differ-
ence was not statistically significant, however (t=1.728,
p=0.08). Regarding safety, we found no significant differ-
ence between both groups at any of the assessment time
points for the outcome ‘any SAE’.

Effect sizes

For the BPDSI, the between-groups effect size at 12
months was d=0.27 (95% CI 0.00 to 0.55) and the pre—
post effect sizes were d=1.38 (95% CI 1.07 to 1.68) for
the intervention group and d=1.02 (95% CI 0.73 to 1.31)
for the control group. With respect to BPDSI subscales,
between-groups effects at 12 months ranged between
d=0.36 (95% CI 0.09 to 0.64) in favour of the interven-
tion for the ‘Relationship’ subscale and d=-0.09 (95%
CI -0.37 to 0.18) in favour of the control group for the

‘Affective Instability’ subscale (online supplemental table
4 in the online supplemental file 1).

Secondary analyses

On the prespecified per-protocol analysis, including only
those participants from the intervention group who used
the intervention for at least 3 hours, we did find a statis-
tically significant intervention effect: here, the average
decrease in BPDSI was 2.72 points greater in the inter-
vention group (SE: 1.35, 95% CI 0.07 to 5.37; t=2.013,
p=0.04) and Cohen’s d at 12 months was 0.39 (95% CI
0.09 to 0.68). Regarding the prespecified subgroup anal-
yses, neither the ‘intervention by diagnosis’ interaction
(t=1.149, p=0.25) nor the ‘intervention by concurrent
psychotherapy’ interaction (t=0.747, p=0.46) was statisti-
cally significant.

DISCUSSION

In the REVISIT-BPD study, we examined effectiveness and
safety of the adjunctive use of an SMI for BPD in addi-
tion to CAU offered by a psychiatrist and/or psychother-
apist. Although we observed large pre—post reductions in
the severity of borderline symptoms in both groups, the
between-groups difference was not statistically significant.
Regarding safety measures, we found no differences in
SAEs between both groups.

Comparison with earlier research

The between-groups effect size observed in this study
was smaller than anticipated. Sample size calculation was
based on a between-groups effect of d=0.40.”* A current
review suggests that compared with CAU, effect sizes of
psychotherapy for BPD can reach d=0.52.° In our study,
the observed effect size was d=0.27 at the 12-month
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Table 2 Results for selected secondary and safety outcomes

Intention-to-treat sample Per-protocol sample

Intervention Control
(N=103) (N=101) Effect size Effect size

Diagnosis of BPD n % n % OR 95% CI OR 95% CI
Baseline 97 94.2 95 941 1.08 0.30 to 3.86 2.38 0.48 to 11.90
3 months 97 94.2 93 92.1 1.54 0.47 to 5.08 1.27 0.38 to 4.22
6 months 49 83.1 68 88.3 0.71 0.25t0 1.98 0.76 0.27 to 2.16
12 months 41 67.2 62 82.7 0.44 0.19 to 1.00 0.44 0.19to 1.05
PHQ-9 M SD M SD Cohen’sd 95%CI Cohen’s d 95% Cl
Baseline 17.43  4.96 18.22 4.93 0.16 -0.11t00.43 0.18 —-0.11 to 0.47
3 months 14.84 555 15.97 5.28 0.21 -0.07t0 0.48 0.29 -0.01 to 0.58
6 months 14.65 4.62 16.33 5.95 0.31 0.04 to 0.59 0.38 0.09 to 0.68
9 months 14.62 4.89 1490 6.18 0.05 -0.22t00.33 0.14 -0.16 t0 0.43
12 months 13.583 5.08 15.18 6.08 0.29 0.02 to 0.57 0.40 0.10 to 0.69
EQ-5D-3L M SD M SD Cohen’sd 95%CI Cohen’s d 95% Cl
Baseline 0.51 0.21 0.49 0.21 0.10 -0.17t00.38 0.12 —-0.17 to0 0.42
3 months 0.54 0.21 0.52 0.20 0.13 -0.15t00.40 0.17 -0.12 t0 0.47
6 months 0.54 0.20 0.53 0.22 0.04 -0.23t00.31 0.10 —-0.19 t0 0.40
9 months 0.53 0.22 0.56 0.23 -0.10 -0.38t00.17 -0.04 -0.34t0 0.25
12 months 0.60 0.18 0.57 0.22 0.16 -0.11t00.44 0.23 —0.06 to 0.53
NEQ symptoms M SD M SD Cohen’sd 95%Cl Cohen’s d 95% CI

3 months 8.02 6.21 11.42 10.10 0.41 0.13 to0 0.68 0.42 0.13t0 0.72
6 months 8.40 6.72 1048 10.24 0.24 -0.04t00.52 0.23 —-0.07 t0 0.52
9 months 6.99 5.65 10.15 10.69 0.37 0.09 to 0.65 0.43 0.14t0 0.73
12 months 7.50 6.42 8.55 9.39 0.13 -0.14t00.41 0.19 —-0.10t0 0.49
NEQ hopelessness M SD M SD Cohen’sd 95%CI Cohen’s d 95% ClI

3 months 2.29 2.75 3.83 4.01 0.45 0.17t0 0.73 0.48 0.19t0 0.78
6 months 2.64 3.29 3.98 4.26 0.35 0.08 to 0.63 0.38 0.08 to 0.67
9 months 2.36 2.64 3.95 4.39 0.44 0.16 t0 0.72 0.46 0.17 t0 0.76
12 months 2.46 3.22 3.24 3.80 0.22 -0.05t0 0.50 0.32 0.02 to 0.61
NEQ failure M SD M SD Cohen’sd 95%CI Cohen’s d 95% Cl

3 months 1.30 2.05 &3l 3.65 0.68 0.40 to 0.96 0.66 0.35 to 0.96
6 months 1.89 2.58 2.94 3.57 0.33 0.06 to 0.61 0.33 0.04 to 0.63
9 months 1.34 1.78 3.03 3.93 0.56 0.28 to 0.84 0.58 0.28 to 0.88
12 months 1.35 2.26 2.57 3.22 0.44 0.16t0 0.72 0.51 0.21 t0 0.80

BPD, borderline personality disorder; EQ-5D-3L, five-dimension three-level version of the health-related quality of life questionnaire developed
by the EuroQoL group; NEQ, Negative Effects Questionnaire; PHQ-9, 9-item Patient Health Questionnaire.

assessment. We believe that this between-groups effect
size has to be interpreted against the background of an
unexpectedly large pre—post effect in the comparison
group (d=1.02). The size of this effect is comparable to
the pre—post effect after 12 months observed in previous
RCTs investigating intensive specialised BPD treatment,
which ranged from d=0.94 for transference-focused
therapy™ to d=1.23 for highly intensive DBT.”

This magnitude of pre—post effect for active therapies is
much larger than that reported for control therapies in a

systematic review of psychotherapy for personality disor-
ders (waiting list or non-specific control: d=0.25)™ and a
more recent RCT of DBT for BPD (clinical case manage-
ment control: d=0.36).” Finally, in a study comparing
online psychoeducation with an untreated control group,
the intervention group had a pre-post effect of d=0.75
after 12 months, while in the control group the effect was
d=0.00." These results suggest that all participants in our
study received high-quality treatment that was very effec-
tive. This suggestion is supported by the fact that more
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Figure 2 Means and SEs of the BPDSI score from baseline
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Severity Index.

than three out of four patients received psychotherapy at
baseline as well as during the entire study period. Given
this highly effective CAU, the SMI we studied could only
add very little additional benefit.

The patient satisfaction ratings reflect a generally posi-
tive appraisal of the intervention and confirm earlier
findings for the use of another SMI in patients with severe
depression.40 Overall, the mean values for the interven-
tion usage variables were very satisfactory, but variability
in usage was high. Drop-out from the SMI was higher than
in face-to-face ST: fewer than 50% of patients used the
SMI in the fourth month of the intervention. By contrast,
fewer than 10% of patients dropped out of treatment in
the first year of a 3-year face-to-face treatment.”” Of note,
the intervention effect is statistically significant in the
pre-planned per-protocol analysis of those participants
who used the intervention for at least 3hours. Here, the
between-group effect is larger (d=0.39) suggesting that
SMIs might have greater effects in those who adequately
engage with them.!

Strengths and limitations
Regarding internal validity, we identified the following
strengths™: patients adhered to the intended interven-
tions (eg, almost all patients randomised to the SMI used
it and participants in both groups did not differ with
respect to concomitant psychotherapy), all our analyses
were prespecified in the protocol and strict rater-blinding
procedures were established. However, we did not system-
atically assess whether accidental unblinding occurred.
With respect to external validity,” ** the clinical and
demographic characteristics of participants in our trial
were similar to those from other trials investigating
specialised BPD treatment.”® *” However, only 53.3% of
patients who were assessed for eligibility were randomised.
By far, the most common reason for not being included
was failure to return the required diagnostic confirma-
tion by the treating clinician. It should also be noted that
participants for this trial were mainly recruited via the

internet and not from clinical settings. This suggests that
our results can only be generalised to patients with BPD
who are interested in using SMI and who are currently in
specialist care by a psychiatrist or psychotherapist.

An additional strength of our study is that we assessed
SAEs using a semi-structured interview. The assessment is
based on the definition of SAEs in the good clinical prac-
tice (GCP) consensus guideline (https://ichgcp.net/
l-glossary). Our semi-structured interview is an improve-
ment on current GCP procedures in that most clinical
trials assess the SAE variable based on patients sponta-
neous reports (for an example in psychotherapy research,
see Meister et al'®). However, the SAE assessment has not
been psychometrically validated yet.

Future research

Given the small between-group effect size observed in this
study, future trials of this SMI should be conducted with
larger samples to increase statistical power. Because even
if the effect we have observed is only small, it is important
to consider that unguided forms of digital interventions
can be disseminated widely at a low cost. Therefore, the
small individual effect might still have a considerable soci-
etal impact. In these larger trials, participants should not
be required to provide confirmation of their suitability
for the study. This confirmation might have led to a selec-
tion of patients already receiving adequate treatment. A
recent much larger study of an internet intervention for
depression showed that the effect of the intervention was
greater in those participants who did not receive concom-
itant psychotherapy.*® This suggests that the intervention
for BPD might prove to be effective in a larger RCT in
currently untreated patients. These future trials should
follow an implementation research framework’” ** and
include long-term follow-up, assessments of cost effective-
ness and reach, as well as mediators of treatment effects.
Putative mediators include the therapeutic alliance with
the SMI.**

CONCLUSIONS

This study demonstrated the safety but not the effective-
ness of priovi in the treatment of BPD. Further research
and funding efforts should focus on SMIs as well as other
strategies to increase access to care for patients with BPD.

Author affiliations

'Department of Psychiatry, Psychosomatics and Psychotherapy, University of
Liibeck, Lubeck, Germany

%Gaia AG, Hamburg, Germany

®Department of Clinical Psychology and Psychotherapy, University of Bern, Bern,
Switzerland

4Department of Psychiatry and Psychotherapy, Christian-Albrechts-Universitat zu
Kiel, Kiel, Germany

Acknowledgements The authors wish to thank all the patients who participated
in this trial. They also wish to thank the following people for their invaluable help

in coordinating the study, maintaining the database and preparing the database for
the analyses: Melanie Arndt, Franziska Scheibe and Anja Specht.

Klein JP, et al. BMJ Open 2021;11:€047771. doi:10.1136/bmjopen-2020-047771


https://ichgcp.net/1-glossary
https://ichgcp.net/1-glossary

Contributors GJ, JPK and US designed the study with substantial input from TB
and EF. The steering committee of the study comprised AH-vM, GJ and JPK. AH-vM,
GJ and BW collected the data. JPK analysed the data with substantial input from
JM. JPK interpreted the data and wrote the manuscript with substantial input from
AH-vM, TB, EF, JM, SB, US and GJ. All authors commented on the manuscript and
approved the final version. All listed authors meet authorship criteria and that no
others meeting the criteria have been omitted.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests AH-vM, GJ, JM and BW are employees of GAIA AG, Hamburg,
Germany, the company that owns and runs the self-management interventions
(SMI) tested in this trial. Both EF and GJ have received payments for training

and published books/DVDs on schema therapy (ST) and treatment of borderline
personality disorder. AH-vM receives payments for an ST card set published by
Beltz. JPK received funding for clinical trials (German Federal Ministry of Health,
Servier: distributor of the SMI 'Deprexis'), payments for presentations on internet
interventions (Servier) and payments for workshops and books (Beltz, Elsevier and
Hogrefe) on psychotherapy for chronic depression and on psychiatric emergencies.

Patient consent for publication Not required.

Ethics approval This study was approved by the research ethics committee of the
University of Liibeck (17-346).

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request.
Individual participant data that underlie the results reported in this article can be
shared with researchers who provide a methodologically sound proposal to JPK.
Proposals may be submitted up to 36 months following article publication.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Jan Philipp Klein http://orcid.org/0000-0001-9882-2261
Thomas Berger http://orcid.org/0000-0002-2432-7791
Stefan Borgwardt http://orcid.org/0000-0002-5792-3987

REFERENCES

1 Volkert J, Gablonski T-C, Rabung S. Prevalence of personality
disorders in the general adult population in Western countries:
systematic review and meta-analysis. Br J Psychiatry
2018;213:709-15.

2 Hastrup LH, Jennum P, Ibsen R, et al. Societal costs of borderline
personality disorders: a matched-controlled nationwide study of
patients and spouses. Acta Psychiatr Scand 2019;140:458-67.

3 Burnand Y, Andreoli A, Frambati L, et al. "Abandonment
psychotherapy" for suicidal patients with borderline personality
disorder: long-term outcome. Psychother Psychosom
2017;86:311-3.

4 Buchheim A, Horz-Sagstetter S, Doering S, et al. Change of
unresolved attachment in borderline personality disorder: RCT study
of Transference-Focused psychotherapy. Psychother Psychosom
2017;86:314-6.

5 Storebg OJ, Stoffers-Winterling JM, Volim BA, et al. Psychological
therapies for people with borderline personality disorder. Cochrane
Database Syst Rev;110.

6 lliakis EA, Sonley AKI, llagan GS, et al. Treatment of borderline
personality disorder: is supply adequate to meet public health
needs? Psychiatr Serv 2019;70:772-81.

7 Hutsebaut J, Willemsen E, Bachrach N, et al. Improving access to
and effectiveness of mental health care for personality disorders:
the guideline-informed treatment for personality disorders (GIT-

PD) initiative in the Netherlands. Borderline Personal Disord Emot
Dysregul 2020;7:16.

8 Jackson J, Nugawela MD, De Vocht F, et al. Long-term impact of the
expansion of a hospital liaison psychiatry service on patient care and
costs following emergency department attendances for self-harm.
BJPsych Open 2020;6:e34.

9 Schuster R, Laireiter A-R, Berger T, et al. Inmediate and long-term
effectiveness of adding an Internet intervention for depression to
routine outpatient psychotherapy: subgroup analysis of the evident
trial. J Affect Disord 2020;274:643-51.

10 Karyotaki E, Riper H, Twisk J, et al. Efficacy of self-guided Internet-
based cognitive behavioral therapy in the treatment of depressive
symptoms: a meta-analysis of individual participant data. JAMA
Psychiatry 2017;74:351.

11 Kuester A, Niemeyer H, Knaevelsrud C. Internet-based interventions
for posttraumatic stress: a meta-analysis of randomized controlled
trials. Clin Psychol Rev 2016;43:1-16.

12 Zanarini MC, Conkey LC, Temes CM, et al. Randomized controlled
trial of web-based Psychoeducation for women with borderline
personality disorder. J Clin Psychiatry 2018;79.

13 Wilks CR, Lungu A, Ang SY, et al. A randomized controlled
trial of an Internet delivered dialectical behavior therapy skills
training for suicidal and heavy episodic drinkers. J Affect Disord
2018;232:219-28.

14 llagan GS, lliakis EA, Wilks CR, et al. Smartphone applications
targeting borderline personality disorder symptoms: a systematic
review and meta-analysis. Borderline Personal Disord Emot Dysregul
2020;7:12.

15 Jacob GA, Hauer A, Kdhne S, et al. A schema therapy-based
eHealth program for patients with borderline personality disorder
(priovi): naturalistic single-arm observational study. JMIR Ment Health
2018;5:210983.

16 Falconer CJ, Cutting P, Bethan Davies E, et al. Adjunctive avatar
therapy for mentalization-based treatment of borderline personality
disorder: a mixed-methods feasibility study. Evid Based Ment Health
2017;20:123-7.

17 Fassbinder E, Hauer A, Schaich A, et al. Integration of e-health tools
into face-to-face psychotherapy for borderline personality disorder:
a chance to close the gap between demand and supply? J Clin
Psychol 2015;71:764-77.

18 Guidi J, Brakemeier E-L, Bockting CLH, et al. Methodological
recommendations for trials of psychological interventions.
Psychother Psychosom 2018;87:276-84.

19 Moher D, Hopewell S, Schulz KF, et al. Consort 2010 explanation
and elaboration: updated guidelines for reporting parallel group
randomised trials. BMJ 2010;340:¢c869.

20 Klein JP, Hauer A, Berger T, et al. Protocol for the REVISIT-BPD trial,
a randomized controlled trial testing the effectiveness of an Internet-
based self-management intervention in the treatment of borderline
personality disorder (BPD). Front. Psychiatry 2018;9:1-8.

21 Giesen-Bloo JH, Wachters LM, Schouten E, et al. The borderline
personality disorder severity Index-1V: psychometric evaluation and
dimensional structure. Pers Individ Dif 2010;49:136-41.

22 Kroger C, Vonau M, Kliem S, et al. Psychometric properties of the
German version of the borderline personality disorder severity index-
-version IV. Psychopathology 2013;46:396-403.

23 First MB, Spitzer RL, Gibbon M. Structured clinical interview for
DSM-1V axis I disorders SCID-I. Arlington, VA: American Psychiatric
Publishing, 1997.

24 Fydrich T, Renneberg B, Schmitz B. Skid Il. Strukturiertes
Klinisches Interview fiir DSM-IV, Achse II: Persénlichkeitsstérungen.
Interviewheft. Géttingen: Hogrefe, 1997.

25 Giesen-Bloo JH, Arntz A, Schouten E. The borderline personality
disorder checklist: psychometric evaluation and factorial structure in
clinical and nonclinical samples. Maastricht: Maastricht University,
Department of Clincal Psychological Sciences, 2006.

26 Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief
depression severity measure. J Gen Intern Med 2001;16:606-13.

27 Spitzer RL, Kroenke K, Williams JBW, et al. A brief measure for
assessing generalized anxiety disorder: the GAD-7. Arch Intern Med
2006;166:1092-7.

28 Hinz A, Kohlmann T, Stébel-Richter Y, et al. The quality of life
questionnaire EQ-5D-5L: psychometric properties and normative
values for the general German population. Qual Life Res
2014;23:443-7.

29 Gurtler D, Rumpf H-J, Bischof A, et al. Psychometrische
Eigenschaften und Normierung Der deutschen version Der
compulsive Internet use scale (CIUS). Diagnostica 2015;61:210-21.

Klein JP, et al. BMJ Open 2021;11:e047771. doi:10.1136/bmjopen-2020-047771


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-9882-2261
http://orcid.org/0000-0002-2432-7791
http://orcid.org/0000-0002-5792-3987
http://dx.doi.org/10.1192/bjp.2018.202
http://dx.doi.org/10.1111/acps.13094
http://dx.doi.org/10.1159/000475885
http://dx.doi.org/10.1159/000460257
http://dx.doi.org/10.1002/14651858.CD012955
http://dx.doi.org/10.1002/14651858.CD012955
http://dx.doi.org/10.1176/appi.ps.201900073
http://dx.doi.org/10.1186/s40479-020-00133-7
http://dx.doi.org/10.1186/s40479-020-00133-7
http://dx.doi.org/10.1192/bjo.2020.18
http://dx.doi.org/10.1016/j.jad.2020.05.122
http://dx.doi.org/10.1001/jamapsychiatry.2017.0044
http://dx.doi.org/10.1001/jamapsychiatry.2017.0044
http://dx.doi.org/10.1016/j.cpr.2015.11.004
http://dx.doi.org/10.4088/JCP.16m11153
http://dx.doi.org/10.1016/j.jad.2018.02.053
http://dx.doi.org/10.1186/s40479-020-00127-5
http://dx.doi.org/10.2196/10983
http://dx.doi.org/10.1136/eb-2017-102761
http://dx.doi.org/10.1002/jclp.22204
http://dx.doi.org/10.1002/jclp.22204
http://dx.doi.org/10.1159/000490574
http://dx.doi.org/10.1136/bmj.c869
http://dx.doi.org/10.3389/fpsyt.2018.00439
http://dx.doi.org/10.1016/j.paid.2010.03.023
http://dx.doi.org/10.1159/000345404
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://dx.doi.org/10.1001/archinte.166.10.1092
http://dx.doi.org/10.1007/s11136-013-0498-2
http://dx.doi.org/10.1026/0012-1924/a000127

30

31

32

33

34

35

36

37

38

39

40

41

Rozental A, Kottorp A, Boettcher J, et al. Negative effects of
psychological treatments: an exploratory factor analysis of the
negative effects questionnaire for monitoring and reporting adverse
and unwanted events. PLoS One 2016;11:e0157503.

Schmidt J, Lamprecht F, Wittmann WW. [Satisfaction with inpatient
management. Development of a questionnaire and initial validity
studies]. Psychother Psychosom Med Psychol 1989;39:248-55.
Cristea IA, Gentili C, Cotet CD, et al. Efficacy of psychotherapies for
borderline personality disorder. JAMA Psychiatry 2017;74:319.

van BS, Groothuis-Oudshoorn K. mice : multivariate imputation by
chained equations in R. J Stat Softw 2011;45.

Hayati Rezvan P, Lee KJ, Simpson JA. The rise of multiple
imputation: a review of the reporting and implementation of the
method in medical research. BMC Med Res Methodol 2015;15:30.
Kraemer HC. Is it time to ban the P value? JAMA Psychiatry
2019;76:1219.

Giesen-Bloo J, van Dyck R, Spinhoven P, et al. Outpatient
psychotherapy for borderline personality disorder. Arch Gen
Psychiatry 2006;63:649.

McMain SF, Links PS, Gnam WH, et al. A randomized trial

of dialectical behavior therapy versus general psychiatric
management for borderline personality disorder. Am J Psychiatry
2009;166:1365-74.

Perry JC, Banon E, lanni F. Effectiveness of psychotherapy for
personality disorders. Am J Psychiatry 1999;156:1312-21.
Pasieczny N, Connor J. The effectiveness of dialectical behaviour
therapy in routine public mental health settings: an Australian
controlled trial. Behav Res Ther 2011;49:4-10.

Meyer B, Bierbrodt J, Schroder J, et al. Effects of an Internet
intervention (Deprexis) on severe depression symptoms: randomized
controlled trial. Internet Interv 2015;2:48-59.

Fuhr K, Schroder J, Berger T, et al. The association between
adherence and outcome in an Internet intervention for depression. J
Affect Disord 2018;229:443-9.

42

43

44

45

46

47

48

49

50

Sterne JAC, Savovi¢ J, Page MJ, et al. Rob 2: a revised tool for
assessing risk of bias in randomised trials. BMJ 2019;366:14898.
Fernandez-Hermida JR, Calafat A, Becoia E, et al. Assessment of
generalizability, applicability and predictability (GAP) for evaluating
external validity in studies of universal family-based prevention of
alcohol misuse in young people: systematic methodological review of
randomized controlled trials. Addiction 2012;107:1570-9.

Murad MH, Katabi A, Benkhadra R, et al. External validity,
generalisability, applicability and directness: a brief primer. BMJ Evid
Based Med 2018;23:17-19.

Meister R, Lanio J, Fangmeier T, et al. Adverse events during

a disorder-specific psychotherapy compared to a nonspecific
psychotherapy in patients with chronic depression. J Clin Psychol
2020;76:7-19.

Klein JP, Berger T, Schroder J, et al. Effects of a psychological
Internet intervention in the treatment of mild to moderate depressive
symptoms: results of the evident study, a randomized controlled trial.
Psychother Psychosom 2016;85:218-28.

Lyon AR, Bruns EJ. User-Centered redesign of evidence-based
psychosocial interventions to enhance Implementation-Hospitable
soil or better seeds? JAMA Psychiatry 2019;76:3.

Proctor E, Silmere H, Raghavan R, et al. Outcomes for
implementation research: conceptual distinctions, measurement
challenges, and research agenda. Adm Policy Ment Health
2011;38:65-76.

Gomez Penedo JM, Babl AM, grosse Holtforth M. The association
between the therapeutic alliance and long-term outcome in a guided
Internet intervention for depressive symptoms (Preprint). J Med
Internet Res 2020;22:15824.

Goémez Penedo JM, Berger T, Grosse Holtforth M, et al. The working
alliance inventory for guided Internet interventions (WAI-I). J Clin
Psychol 2020;76:973-86.

Klein JP, et al. BMJ Open 2021;11:€047771. doi:10.1136/bmjopen-2020-047771


http://dx.doi.org/10.1371/journal.pone.0157503
http://www.ncbi.nlm.nih.gov/pubmed/2762479
http://dx.doi.org/10.1001/jamapsychiatry.2016.4287
http://dx.doi.org/10.1186/s12874-015-0022-1
http://dx.doi.org/10.1001/jamapsychiatry.2019.1965
http://dx.doi.org/10.1001/archpsyc.63.6.649
http://dx.doi.org/10.1001/archpsyc.63.6.649
http://dx.doi.org/10.1176/appi.ajp.2009.09010039
http://dx.doi.org/10.1176/ajp.156.9.1312
http://dx.doi.org/10.1016/j.brat.2010.09.006
http://dx.doi.org/10.1016/j.invent.2014.12.003
http://dx.doi.org/10.1016/j.jad.2017.12.028
http://dx.doi.org/10.1016/j.jad.2017.12.028
http://dx.doi.org/10.1136/bmj.l4898
http://dx.doi.org/10.1111/j.1360-0443.2012.03867.x
http://dx.doi.org/10.1136/ebmed-2017-110800
http://dx.doi.org/10.1136/ebmed-2017-110800
http://dx.doi.org/10.1002/jclp.22869
http://dx.doi.org/10.1159/000445355
http://dx.doi.org/10.1001/jamapsychiatry.2018.3060
http://dx.doi.org/10.1007/s10488-010-0319-7
http://dx.doi.org/10.1002/jclp.22823
http://dx.doi.org/10.1002/jclp.22823

	Effectiveness and safety of the adjunctive use of an internet-­based self-­management intervention for borderline personality disorder in addition to care as usual: results from a randomised controlled trial
	Abstract
	Introduction﻿﻿
	Methods
	Procedures
	Participants
	Interventions
	Outcome measures
	Sample size
	Randomisation
	Statistical methods
	Main analyses
	Secondary analyses
	Patient and public involvement

	Results
	Recruitment and participant flow
	Participant characteristics
	Intervention usage
	Outcomes
	Main analyses
	Effect sizes
	Secondary analyses

	Discussion
	Comparison with earlier research
	Strengths and limitations
	Future research

	Conclusions
	References


