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Abstract

Background Though Dialectical Behavior Therapy (DBT) and other treatment models for individuals with Borderline
Personality Disorder (BPD) have shown to be efficient in inpatient and outpatient settings, there is a general shortage
of these treatments. In Germany, most resources are spent on inpatient treatments and unspecific crisis interventions
while it is difficult to implement the necessary team structures in an outpatient setting. This study is testing an
alternative approach focussing on outpatient treatment: Integrated Care Borderline (ICB) provides DBT for persons
with severe BPD within the structures of an Assertive Community Treatment (ACT). ICB is team-based, integrating
psychiatric and social support as well as crisis interventions into a DBT-strategy.

Methods ICB was compared to TAU in a prospective, randomized controlled trial. This study is part of RECOVER, a
comprehensive stepped care approach in Germany, which enrolled a total of 891 participants. 146 persons were
diagnosed with BPD as main diagnosis. Of these, 100 were allocated to the highest level of severe mental illness (SMI)
and randomly assigned to either ICB (n=50) or TAU (n=50). Data were collected at baseline and 12 months later. The
main outcomes were psychosocial functioning (GAF), severity of BPD (BSL-23) and other mental symptoms (BSI, PHQ-
9, GAD-7, self-harm), employment status (VILI), as well as hospital days and associated costs.

Results Data show a significant increase of psychosocial functioning and a significant decrease of BPD and

other psychiatric symptoms in both groups (r=.28 — .64), without any significant differences between the groups.
The proportion of self-harming persons decreased in both groups without statistical significance. Patients were
significantly more likely to be employed after a year of treatment in ICB (p=.001), but not in the TAU group (p=.454).
Analyses showed a significant difference between the groups (p=.032). Moreover, psychiatric hospital days were
significantly reduced in ICB (-89%, p <.001, r=.61), but not in TAU (-41%, p=.276, r=.15), resulting in a significant
difference between the groups (p=.016) and in lower annual hospital costs in ICB (5,546€ vs. 10,726€, -48%, p=.011)
compared to TAU.
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Conclusion Our results replicate earlier studies, showing that DBT can be efficient in outpatient settings.
Furthermore, they indicate additional effects on employment and hospital days. The ICB-approach seems to offer a
viable framework for multiprofessional outpatient DBT-teams. Future research will have to test whether the additional
effects are brought about by the additional features of ICB compared to standard outpatient DBT.

Trial registration Registration number with ClinicalTrials.gov (NCT03459664), RECOVER.

Keywords Integrated care borderline (ICB), Borderline personality disorder (BPD), Dialectical behavior therapy (DBT),

Assertive community treatment (ACT)

Introduction

Borderline personality disorder (BPD) is a complex disor-
der, causing tremendous distress in patients and relatives,
and posing a challenge to any treatment system. BPD has
a point prevalence of 0.8 to 2.0% [1] and a lifetime preva-
lence of 5.9% [2]. About one third of these patients meet
the criteria of a severe mental illness (SMI) [3]. SMI is
understood as a disorder resulting in serious functional
impairment [4], usually operationalized as a GAF-score
(General Assessment of Functioning [5]) below 50 and
a duration of at least 2 years [6]. Treatment approaches
for patients with severe BPD have to be able to deal with
repetitive self-harming and suicidal crises. Given the
long-term course and the complexity of the disorder
with psychological, social, and somatic issues, the devel-
opment of treatment teams [7] and networks as well as
models of integrated care (IC) [8] and stepped care have
been recommended [9, 10].

However, treatment structures for these patients usu-
ally fall short of these requirements [11]. Though research
has shown four different psychotherapeutic treatment
approaches to be effective [12] in outpatient as well as
in inpatient settings [13—16], there is a general quanti-
tative and qualitative shortage of these treatments in all
22 countries examined [11]. Ratios of treatment-seeking
patients with BPD to mental health professionals ranged
from 4:1 to 192:1 and regarding professionals certified in
providing evidence-based care, ratios ranged from 49:1
to 148215:1 depending on the country [11]. This lack
of effective treatment leads to an increased demand for
emergency treatment and to increasing costs [16-18]
as patients are repeatedly admitted to psychiatric hos-
pitals in acute crisis situations. In the US, BPD-patients
accounted for 43% of all adult psychiatric admissions for
suicide risk [16]. Though often inevitable in acute situa-
tions, crisis admissions seem to have adverse effects [19],
leading to a three times higher risk to be readmitted to
a psychiatric hospital within the same year [16]. In Ger-
many, unspecific crisis interventions account for 70% of
the inpatient treatment costs of BPD, while only 30% are
spent on evidence-based inpatient psychotherapy. Out-
patient therapies represent just one-tenth of inpatient
treatment costs [18]. BPD-patients account for 15% of
all inpatient psychiatric treatment cases [20]. With an

average of 70 hospital days p.a., they are responsible for
25% of the total costs of these treatments [20]. Interna-
tionally, these figures reflect inadequate treatment sys-
tems. On the one hand the scarce supply leads to long
waiting lists and difficulties to get an access to treatment,
on the other hand resources are spent on expensive and
inefficient treatments [10, 11].

Several authors have called for stepped-care-
approaches to redistribute resources according to the
severity of the disorder [9-11]. Preliminary data suggest
that treatment duration and hospital days can be reduced
for the less severely ill [21, 22]. However, the most evi-
dent solution would be an improvement of evidence-
based outpatient treatment teams, which are equally
effective as inpatient treatments, but less expensive [21].
In Germany, the most frequently offered treatment is
Dialectical Behavior Therapy (DBT) [23]. Though DBT
was originally developed as an outpatient treatment for
suicidal BPD-patients, in Germany it is regularely offered
as a three-months inpatient treatment. Although there is
a growing number of DBT-therapists working in an out-
patient setting, it is difficult to organize the necessary
teams to provide adherent DBT. DBT-networks, which
have shown to be effective [15], are only available in a few
cities. The basic DBT-notion of a team treating a group of
patients is applied in hospital settings, but not in the Ger-
man outpatient health care system that mainly relies on
individual therapists treating individual patients.

Looking for models to implement team structures in
outpatient treatment we would like to propose the struc-
ture of an Assertive Community Treatment (ACT). ACT
models have shown to be an efficient approach in SMI-
samples of persons with psychosis and bipolar disorders.
ACT-models are mainly working in an outpatient setting
and they are able to reduce hospital days and costs. At
the same time, they lead to a better social functioning,
better housing, and employment status in this group [24].

ACT might have several advantages for the treatment
of BPD: (1) ACT is a team-based structure that can pro-
vide the framework for a DBT-team. (2) ACT teams are
multiprofessional, consisting of psychotherapists, psy-
chiatrists and social workers. This allows social issues
and medication to be integrated into a DBT-strategy.
(3) If these teams are based in or closely connected to a
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psychiatric hospital, they can manage crisis interventions
in outpatient and inpatient settings.

To date only two uncontrolled pilot studies provide
preliminary evidence that DBT within a comprehensive
structure of ACT might improve quality of life and occu-
pational functioning and reduce hospital days [25, 26].
The current study is part of RECOVER, a comprehen-
sive stepped care approach recently tested in Germany
[27]. It is the first RCT testing a model of integrated care
for severely ill BPD-patients. Integrated Care Boderline
(ICB) is providing DBT in the structures of an Assertive
Community Treatment (ACT).

Integrated care for BPD-patients (ICB)

In order to improve the treatment situation of severely
ill BPD-patients, the ICB-model [28, 29] has been devel-
oped based on the structures of ACT-models for psy-
chotic patients, especially the well-evaluated “Hamburg
model” of IC-psychosis [30]. The model is financed by
flat-rate case fees. It includes case management, psy-
chotherapeutic, psychiatric, and socio-therapeutic treat-
ment, as well as crisis intervention in an outpatient or
inpatient setting. The core of ICB is a multiprofessional
outpatient team of psychotherapists, psychiatrists, and
social workers. The team is located in a psychiatric hospi-
tal, using all of its facilities if needed.

Since BPD-patients cannot be successfully integrated
into ACT-models for psychotic patients [31], these struc-
tures need to be adapted with a specific, evidence-based
approach for the psychotherapeutic treatment of BPD.
To date, DBT is the approach with the broadest evidence.
It offers a clear framework and is suited for severely ill
BPD-patients. DBT requires a team of therapists treat-
ing a group of patients, reflecting on the treatment and
deciding treatment steps together in a weekly consulta-
tion team. It combines individual and group therapy with
individualized crisis intervention plans and telephone
coaching. ICB follows DBT routines [23] and additionally
integrates psychiatric and socio-therapeutic treatments.
And though it mainly works in an outpatient setting, it
offers the possibility of inpatient crisis intervention and
home treatment. The advantage of integrating psychia-
trists, social workers and crisis intervention is that these
issues can be handled within an DBT strategy. This means
that the team does not have to rely on external provid-
ers who may not always follow a DBT strategy. Its main
goals are to promote functional behavior and reduce dys-
functional behavior, to develop a better management of
crises, and to reduce inpatient treatment. The model is
described in detail in several papers and a book [28, 29].
To ensure evidence-based and DBT-adherent treatment,
all team members in ICB received a 96 h DBT-training
and were supervised monthly by approved DBT-experts
from the German “DBT-Dachverband” A consultation

(2024) 11:18 Page 3 of 11

team was run on a weekly basis. Figure 1 shows the ele-
ments of the ICB model.

Methods

Study design

This study compares a sample of BPD-patients receiv-
ing ICB-treatment to a randomized sample of BPD-
patients receiving treatment as usual (TAU). The two
main hypotheses were that persons being treated in ICB
(1) show a better patient-related outcome, including
psychosocial functioning, symptom severity and social
integration, and (2) reduced hospital days and hospi-
tal costs compared to TAU within a one-year treatment
period. Data were collected in the RECOVER study [27,
32]. The study was approved by the local ethics commit-
tee. RECOVER is a parallel-group RCT testing a compre-
hensive, stepped-care-model of mental health treatment.
It classified participants into four levels of severity (see
next paragraph). ICB represented the treatment for the
most severely ill persons with BPD within the RECOVER
model. Participants were recruited from 2018 to 2020 in
the city of Hamburg, Germany. Managed care network
partners were contacted to identify potentially eligible
patients. Participants were consecutively invited to par-
ticipate by members of the research team and received
compensation for the increased time spent during follow-
up visits. All research members were trained by indepen-
dent research institutes in conducting the interviews and
using the rating scales.

Definition and classification of severity levels

As a model of stepped care, RECOVER includes the
entire spectrum of mental disorders and defines four lev-
els of severity: (1) mild, (2) moderate, (3) severe, and (4)
persistent SMI with complex care needs. The definition
of severity is based on specific diagnoses (here: BPD) and
a combined criterion of disease severity (Clinical Global
Impression Scale, CGI-S [33]) and psychosocial function-
ing level (Global Assessment of Functioning Scale, GAF
[5]). Participants in the present study needed to have a
CGI-score of 5 (markedly ill) to 7 (extremely ill) and a
GAF-score below 50 (severe impairment in several areas).

Participants

Between 2018 and 2020, RECOVER screened a total of
1780 patients of whom 905 consented and were randomly
assigned either to the intervention or to the control
group (454 to RECOVER and 451 to TAU). This paper
focuses exclusively on persons in severity level 4 which
were treated in ICB as a treatment arm of RECOVER
for severily ill BPD-patients. Persons with less severe
symptoms (level 1-3) were treated in other, less inten-
sive RECOVER treatment options, that are described
and analyzed in other publications [32]. Inclusion criteria
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Fig. 1 Structure of the integrated care-borderline (IC-B) concept

were based on the target group of ICB treatment which
addresses adult patients who meet the criteria of SMI /
RECOVER level 4 and have a main diagnosis of BPD
(ICD-10: F60.31) without excluding other comorbid psy-
chiatric disorders. Patients had to live in an 8 km catch-
ment area of the hospital, so that they could reach the
clinic in a crisis and so that home treatment is possible
if required. Patients had to be insured by one of the par-
ticipating health insurance companies. Exclusion criteria
in the entire RECOVER study were organic mental dis-
orders (FO), severe mental retardation (F72, F73), and
insufficient language skills. Of 905 randomized patients
in the RECOVER study, 100 patients met these criteria.
Of those, 50 were randomized in ICB and 50 in TAU. 22
patients withdrew or had missing primary outcomes at
the 12-months follow up (Post) (n=9 (18%) in ICB, n=13
(26%) in TAU group. As an intent-to-treat (ITT) sample,
the data of all patients randomized at baseline (Pre) were
imputed and used in the statistical analyses (See Fig. 2).
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Randomization and masking

After a comprehensive baseline assessment and informed
consent patients were assigned to one of the four levels of
severity. Then, each patient was randomized in a 1:1 ratio
from a list of random numbers previously generated for
each severity level using the ralloc method (STATA-SE
14). Research members involved in randomization were
excluded from data collection, those collecting follow-
up data were blinded regarding the group assignment,
just as those responsible for data analysis were blinded
regarding the treatment assignment until finalization of a
statistical analysis plan.

Experimental and control intervention

In the RECOVER model, severe mentally ill patients are
treated by diagnosis-specific IC-teams. Please see intro-
duction for a description of the ICB model. Patients in
the control group were treated as usual (TAU) within the
standard care of the local catchment area. TAU included
the use of all the hospital’s services, offering DBT in a
three-months inpatient (or alternatively: day-care) set-
ting, an outpatient team providing diagnostics and
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Fig. 2 CONSORT flow chart of participants

outpatient skills-groups in collaboration with external
therapists and psychiatrists. Additionally, the catchment
area is relatively well equipped with specialists in general
medicine, psychiatry and psychotherapy, with psycholog-
ical psychotherapists in private practice, and with facili-
ties for the rehabilitation of mental illness. Contrary to
ICB, TAU-patients did not get an overall treatment plan
or case management.

Measures

Data were collected at baseline (Pre) and twelve months
later (Post). All instruments are well established stan-
dard measures with good psychometric properites.
Psychosocial functioning was assessed with the Global
Assessment of Functioning Scale (GAF) [5]. Psychiatric
symptoms were measured using self-report question-
naires: BPD symptoms were assessed using Borderline
Symptom List (BSL-23) [34]. Here, internal consistency
is Cronbach’s a=.94 for the overall score. Brief Symp-
tom Inventory (BSI) [35] was used for general psychiatric

Participants lost to follow up
(n=9)

e Refused to participate (n=4)
e Not reachable (n=4)

e Other reasons (n=1)

A 4

Participants included in
ITT analysis at 1-year
follow up (N=50)

symptoms. In this study, Cronbach’s o is .96 for the
Global Severity Index BSI GSI. Patient Health Question-
naire (PHQ-9) [36] was used for depressive symptoms.
Cronbach’s a here is .84. Anxiety symptoms were mea-
sured with Generalized Anxiety Disorder (GAD-7) [37].
In our data, Cronbach’s a amounts to .84. Self-harm was
assessed using a dichotomous item (self-harmed in the
last months/did not self-harm in the last months). As a
measure of social integration, the employment status was
used which was assessed by the VILI [38]. Patients were
categorized as “employed” (working, in education) or
“not employed” (sick, unemployed, retired). Service uti-
lization was operationalized as days spend in day-care or
inpatient treatment in the last year each twelve months
before Pre and the twelve months between Pre and Post.
Health care utilization was assessed using the Ques-
tionnaire to Assess Medical and Non-Medical Resource
Utilization in Mental Disorders (FIMPsy) [39] and the
Questionnaire on Utilization of Medical and Non-Med-
ical Services in the Elderly (FIMA) [40]. Standardized
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unit costs were assigned to the categories of care [41, 42].
The total societal costs were separated into health and
social care costs and productivity costs due to being “not
employed” Hospital costs (inpatient and day-care) were
analyzed separately from outpatient physician/psycholo-
gist costs and other health and social care costs.

Statistical analysis

RECOVER sample size planning was based on a power
calculation to detect statistically significant differ-
ences between groups of a small to moderate effect size
(Cohen’s f of 0.175, i.e., Cohen’s d of 0.35) at 12 months
(Post) in the primary outcome measure of psychosocial
functioning. This resulted in a total of 890 study par-
ticipants (445 in each group) [27, 32]. Out of these, data
from 100 patients with severe BPD were used for this
paper.

In-group-differences in psychosocial functioning, psy-
chiatric symptoms, and psychiatric hospital days were
analyzed using Wilcoxon signed-rank tests and paired
t-tests depending on the distribution of the variables.
Between-group differences were calculated by linear
models (ANCOVA). Differences in the respective values
between Post and Pre were used as dependent variables,
group (ICB vs. TAU) as fixed factor, and the respec-
tive baseline variable as covariate to minimize variance.
Changes in the proportion of self-harming and (un-)
employed individuals between Pre and Post were ana-
lyzed using McNemar’s test. Differences in these changes
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between the ICB and TAU groups were calculated using
a logistic regression model, where the self-harm/employ-
ment status at Post was used as dependent variable, the
self-harm/employment status at baseline and the group
variable as independent variable.

Costs were analyzed using adjusted generalized lin-
ear models with Poisson distribution and log-link func-
tion. These models were adjusted for age, sex, respective
baseline costs, somatic illnesses, illness severity, The total
societal costs and productivity costs were additionally
adjusted for employment. Data were checked against vio-
lations of the assumptions of the analyses [43]. Missing
values in baseline and follow-up data were imputed using
the EM algorithm (expectation maximization). The two-
sided type I error was set to a=5%. All analyses are per-
formed in an explorative manner without adjustment for
multiplicity. Analyses were performed using IBM SPSS
Statistics 25.

Results

Sample characteristics

Baseline sociodemographic and clinical characteristics
are given in Table 1. Chi-squared and Mann-Whitney-
U-tests showed no statistically significant differences in
these characteristics between the groups. About three
quarters of the total sample were female, single and
unemployed at baseline. The mean GAF score was well
below the cutoff of SMI indicating severe symptoms or
severe impairment in functioning. Almost a quarter did

Table 1 Sample characteristics at baseline of ICB intervention and TAU control group

ICB (n=50) TAU (n=50) Total (N=100) Difference

Age (years, mean (SD)) 31.7(10.2) 324(11.8) 32.0(11.0) U=1,248.50 p=.992
Sex (female, n (%)) 39 (78.0%) 36 (72.0%) 75 (75.0%) =048 p=.645
Marital status (single, n (%)) 1(62.0%) 9 (78.0%) 0 (70.0%) =305 p=.126
Educational level (at least 12 years, n (%)) 22 (44.0%) 24 (48.0%) 46 (46.0%) ¥’=0.16 p=.841
Vocational status (unemployed, N (%)) 0 (80.0%) 6 (72.0%) 6 (76.0%) x’=0.88 p.=483
Comorbid disorders
Comorbid axis | mental disorder (yes, n (%)) 44 (88.0%) 47 (94.0%) 91 (91.0%) ¥’=1.10 p=.487
Comorbid axis Il mental disorder (yes, n (%)) 13 (26.0%) 14 (28.0%) 27 (27.0%) x’=0.05 p>.999
Comorbid somatic disorder (yes, n (%)) 32 (64.0%) 28 (56.0%) 60 (60.0%) X2:0.67 p=.541
Treatment at baseline

Inpatient (hospital) (yes, n (%)) 10 (20.0%) 12 (24.0%) 22 (22.0%) X2:0.23 p=.810

Day clinic (hospital) (yes, n (%)) 6 (12.0%) 1(2.0%) 7 (7.0%) =384 p=.112

Outpatient (yes, n (%)) 19 (38.0%) 28 (56.0%) 47 (47.0%) X’=3.25 p=.109

No treatment (yes, n (%)) 15 (30.0%) 9 (18.0%) 24 (24.0%) X2=W 97 p=.241
GAF score (mean (SD)) 436 (5.7) 422 (6.1) 429 (5.9) U=1,072.00 p=.218
CGl score (mean (SD)) 54(0.6) 54(0.5) 54 (O 6) U=1,285.00 p=.781
Inpatient days (hospital) in the last 12 months (mean (SD)) 39.0 (69.5) 27.2(49.2) .1(60.2) U=1,188.00 p=.640
Day-care days (hospital) in the last 12 months (mean (SD)) 244 (44.8) 13.5(36.1) 18.9 (40.9) U=1,035.00 p=.051
Suicidal attempt in the past (yes, n (%)) 26 (52.0%) 27 (54.0%) 53 (53 0%) XZ:O.O4 p>.999
Self-harm in the past (yes, n (%)) 40 (80.0%) 41 (82.0%) (81.0%) x°=0.00 p>.999
Age of disorder onset (mean (SD)) 14.0 (6.7) 15.3(5.8) 146 (6.3) U=1,447.50 p=.173
Age of initial psychiatric contact (mean (SD)) 22.0(12.3) 234 (13.4) 22.7(12.8) U=1,310.00 p=.679
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not receive any treatment at baseline. 95% of the total
sample had at least one comorbid mental disorder with
major depressive disorder (75%), PTSD (39%), and sub-
stance dependence (36%) being the most common.

Time and group effects

Psychosocial functioning

Psychosocial functioning (GAF) improved significantly in
both groups between Pre and Post. Contrary to expecta-
tions, the ICB group did not show a larger increase than
TAU (see Table 2).

Psychiatric symptoms

Differences in borderline symptoms (BSL-23), general
psychiatric symptoms (BSI), depressive (PHQ-9), and
anxiety symptoms (GAD-7), between Pre and Post as well
as between the groups were calculated (see Table 2). We
could see a significant symptom reduction over time in
both groups and in all variables examined. Again, data
did not show any significant differences between groups.
For the dichotomous variable of self-harm, the rate of
self-harming persons changed from 56 to 42% (-14%)
in the ICB group, whilst the rate of self-harming per-
sons in the TAU group reduced from 52 to 40% (-12%).
This reduction was statistically non-significant for both
groups. There were no relevant differences between the
groups.

Social integration

Regarding the employment status, the number of
employed persons more than doubled from 20 to 56%
(+26%; p=.001) in the ICB group while in the TAU group
it increased from 28 to 36% (+8%; p=.276). The logistic
regression showed the group affiliation to be a significant
predictor of the outcome.

Hospital days
For both groups, the number of psychiatric hospital days
was reduced in the year between Pre and Post compared
to the year before Pre, with the ICB group showing a sig-
nificantly larger difference (-89%, p<.001) compared to
the TAU group (-41%, p=.276). The difference between
the groups is -16.62 (95% CI -30.31 to -3.12; p=.016)
days, meaning a difference of more than two weeks in
day-care or inpatient treatment per year between the
groups (see Tables 3 and 4).

Notes:! in the last twelve months before Pre/Post; *
ICB/TAU treatment group, each n=50; > Adjusted for
baseline psychiatric hospital days.

Societal and health care costs

Table 4 shows the adjusted cost differences between
ICB and TAU. The total annual societal costs were lower
in the ICB than in the TAU group (18,369€ vs. 23,759€,
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-23%, p=.094), though this difference failed to reach
statistical significance. Differences resulted from differ-
ent health and social care costs, which were significantly
lower in the ICB group (-4,840€, -25%, p=.050), as costs
for incapacity of work did not differ significantly between
the groups (-368€, -8%, p=.855). The reduction of service
utilization results in a halving of the day-care and inpa-
tient hospital costs in ICB compared to TAU (5,546€ vs.
10,726€, -48%, p=.011). Outpatient costs for physicians
and psychologists were non-significantly higher in the
ICB group (+626, +24%, p=.089).

Discussion

The present study is the first randomized-controlled trial
testing a model of Integrated Care for persons with severe
BPD. Sample characteristics underpin that severe BPD is
a complex mental illness associated with various psychi-
atric, somatic, and social impairments: the majority of
the sample was unemployed, not engaged in a romantic
relationship, and suffered from at least one other psychi-
atric and somatic illness. The majority had already self-
harmed, and more than half of the sample had attempted
to commit suicide in the past. In Germany, these severily
ill BPD-patients are usually treated in inpatient settings.
This study tested an approach that mainly worked in an
outpatient setting using a DBT-approach within an ACT-
structure. Its main results are:

Persons in ICB-treatment showed an equivalent
improvement in psychosocial functioning and symp-
tom reduction as patients in standard care. Both groups
showed higher GAF scores as well as a reduction in
borderline, general psychiatric, depressive, and anxi-
ety symptoms after one year of treatment. Though we
expected ICB-patients to show stronger improvements in
these clinical measures, data do not confirm any substan-
tial differences between ICB and TAU. This indicates that
ICB as well as TAU, including DBT in different settings
in a university medical center, are efficient treatments.
These results are in tune with earlier studies showing that
DBT is an efficient treatment for severily ill BPD-patients
in outpatient as well as inpatient settings [13, 18, 20, 44].
However, there were two significant differences between
groups: ICB was associated with fewer hospital days com-
pared to TAU. While participants in the TAU group spent
24 days in in psychiatric hospitals, this figure was reduced
to seven days in ICB-patients. This reduction of hospital
days of course led to a significant reduction of hospi-
tal costs in ICB compared to TAU (€5,546 vs. €10,726).
With its intensive outpatient treatment approach, ICB
had slightly, though non-significantly higher outpatient
treatment costs than TAU, reflecting the reallocation of
resources from inpatient to outpatient treatment. This
shift is thought to reduce total annual treatment costs,
which is visible in a non-significant tendency in our data
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Table 3 In- and between-group differences in service utilization of ICB intervention and TAU control groups over one year

In group differences after 12 months

Between group differences after 12 months

Variable group Baseline (Pre; Oneyear Observed p Ef-  Adjusted mean (95% Cl)*> Adjusted p
M (SD)) (Post; M (SD)) difference (M fect difference?
(SD)) size
Psychiatric ICB? 63.41 (76.16) 7.00 (16.82) -56.42 (80.39) <0.001 061 -4494(-54.43,-3545) -16.62 0.016
hospital days1 TAU? 40.72 (69.22) 23.88 (44.21) -16.84 (81.29) 0276 0.15 -2832(-37.81,-18.82) (-301)3,
-3.12

Table 4 Adjusted total costs and between-group differences of ICB intervention and TAU control group in adjusted costs of care over

one year

Annual cost of care category 3" ICB group (n=50)

TAU group (n=50) ICB group vs. TAU group (N=100)

Annual costs (in €, M (SE))

Annual costs (1=50) Annual costs difference (in €, %) p

Total societal costs 18,369 (1,864)
Total health and social care costs 14,272 (1,373)
Total hospital costs 5,546 (973)
Inpatient hospital costs 3,923 (775)
Day-care hospital costs 1,498 (365)
Outpatient costs for physicians / psychologists 3,271 (254)
Other health and social care costs 5,252 (706)

Productivity costs due to sick leave 4,142 (1,281)

23,759 (2,575) -5,390 (-23%) 0.094
19,122 (2,082) 4,840 (-25%) 0.050
10,726 (1,788) -5,180 (-48%) 0.011
8,248 (1,745) 4,325 (-52%) 0.024
2,671 (693) 1,173 (-44%) 0.121

2,645 (271) +626 (+24%) 0.089
5,797 (728) -545 (-9%) 0.593
4,510(1,272) -368 (-8%) 0.855

Notes: ' Adjusting costs for: age, sex, respective baseline costs, somaticillnesses, iliness severity, calculation with generalized linear models with Poisson distribution
and log-link function. The total societal costs and productivity costs were additionally adjusted for employment. 2 Total health and social care costs: inpatient and
day-care stays, outpatient physician contacts, outpatient healthcare providers, medication, nursing/care, informal care, rehab, counseling & support, vocational
integration, crisis interventions, web-based services, peer support. > Other health and social care costs: outpatient healthcare providers, medication, nursing/care,
informal care, rehab, counseling & support, vocational integration, crisis interventions, web-based services, peer support

*Prices in € and from the year 2019
M=mean, SE=standard error

(€18,369 ICB vs. €23,759 TAU). More research is needed
to test these possible cost reductions.

With regard to social integration persons in the ICB
group were more likely to be employed after a year of
treatment than persons in the TAU group. Though this
did not immediately reduce societal costs for incapac-
ity of work, it emphasizes the usefulness of integrating
socio-therapeutic services into ICB treatment. Addition-
ally, this effect might be a consequence of the reduced
hospital days: patients can work while in outpatient treat-
ment, but cannot when in hospital. These results are in
tune with findings from ACT-studies in samples of per-
sons with psychosis and bipolar disorder, where ACT
typically led to a reduction of hospital days and a better
social integration [24].

Limitations

Though RECOVER included a huge clinical sample, sam-
ple size in this sub-study focusing on severe BPD was
too small. Several potentially meaningful results failed to
reach significance. Future studies should include larger
samples of BPD-patients. This will need multi-center-
designs and longer recruitment times.

A further limitation is the comparison of ICB to TAU
in a university medical center, including a variety of
treatments and settings. Though this reflects the real-
ity of the treatment system in Germany and highlights

ecological validity, future studies should compare ICB to
other specific treatment models like inpatient or outpa-
tient DBT. These studies should focus on the question of
whether the additional features of ICB have an additional
effect compared to standard DBT. The positive effect on
employment in this study suggests that the integration
of social work is helpful. However, the data do not allow
any conclusions about the effect of integrating psychia-
trists into the team. The reduction of hospital days could
indicate a more efficient crisis intervention strategy. As
we did not assess whether the patients were admitted for
planned treatments or for crisis interventions, we cannot
draw this conclusion. The course of BPD usually lasts for
years if not decades. We only analyzed outcomes after
one year of treatment. Future studies should cover longer
treatment and follow-up periods.

Conclusion

In conclusion, our results indicate a benefit of combining
DBT and ACT. They replicate the well established find-
ing of DBT as an efficient treatment for severe BPD. They
show that an ACT-structure seems to be a viable frame-
work for an outpatient DBT-team, that additionally helps
to improve employment and to reduce hospital days.
Abbreviations

ACT Assertive Community Treatment
ANCOVA  Analysis Of Covariance



Schindler et al. Borderline Personality Disorder and Emotion Dysregulation

BPD Borderline Personality Disorder

BSI Brief Symptom Inventory

BSL-23 Borderline Symptom List-23

CGl Clinical Global Impression Scale

cl Confidence Interval

DBT Dialectical Behavior Therapy

ES Employment Status

GAD-7 Generalized Anxiety Disorder 7
GAF General Assessment of Functioning
IC Integrated Care

ICB Integrated Care Borderline

TT Intent-To-Treat

M Mean

PHQ-9 Patient Health Questionnaire 9
RCT Randomized Controlled Trial

SD Standard Deviation

SE Standard Error

SH Self Harm

SMI Severe Mental lliness/Severely Mentally Il
TAU Treatment As Usual

Acknowledgements

We thank all participants that were included into the study as well as all

ICB colleagues and supporting RECOVER collaborators and partners. We
acknowledge financial support from the Open Access Publication Fund of UKE
- Universitatsklinikum Hamburg-Eppendorf.

Author contributions

conception & design: ICB: AS, IS, JB, KK, SB; RECOVER: ML, AK, JG, MH, HHK, HS,
AR. data acquisition: ICB: JB; RECOVER: JP, AR. analysis & interpretation of data:
ICB: JB, HW, AS, IS; RECOVER: JP, AP, HK, AK, HHK, ML, JG, AK, MH, HS, AR. writing:
HW, AS. All authors have drafted, revised and approved the submitted version.

Funding

Open Access funding enabled and organized by Projekt DEAL. The evaluation
of ICB is financed by the own funds of the University Medical Center
Hamburg-Eppendorf. RECOVER was funded by the Innovation Fund of the
Joint Federal Committee (G-BA) from 1.7.2017 to 30.6.2021 (funding code:
0TNVF16018).

Open Access funding enabled and organized by Projekt DEAL.

Data availability
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The ICB evaluation study (PV4920) and the RECOVER study (PV5672) were
approved by the Ethics Committee of the Hamburg Medical Association.

Consent for publication
All probands consented to the publication of the data. A copy of our consent
form is liableble on request.

Competing interests
The authors declare no competing interests.

Author details

!Center for Psychosocial Medicine, Department of Psychiatry and
Psychotherapy, University Medical Center Hamburg-Eppendorf,
Hamburg, Germany

“Center for Psychosocial Medicine, Department of Health Economics and
Health Services Research, University Medical Center Hamburg-Eppendorf,
Hamburg, Germany

3Center for Experimental Medicine, Department of Medical Biometry and
Epidemiology, University Medical Center Hamburg-Eppendorf, Hamburg,
Germany

“Center for Psychosocial Medicine, Department of Medical Psychology,
University Medical Center Hamburg-Eppendorf, Hamburg, Germany

(2024) 11:18 Page 10 of 11

Received: 25 January 2024 / Accepted: 18 July 2024
Published online: 14 August 2024

References

1. Lieb K, Zanarini MC, Schmahl C, Linehan MM, Bohus M. Borderline per-
sonality disorder. Lancet. 2004;364(9432):453-61. https://doi.org/10.1016/
s0140-6736(04)16770-6

2. Grant BF, Chou SP, Goldstein RB, Huang B, Stinson FS, Saha TD, Smith SM,
Dawson DA, Pulay AJ, Pickering RP, Ruan WJ. Prevalence, correlates, disability,
and comorbidity of DSM-IV borderline personality disorder: results from the
Wave 2 national epidemiologic survey on Alcohol and related conditions. J
Clin Psychiatry. 2008;69(4):533-45. https://doi.org/10.4088/jcp.v69n0404

3. Lora A BezziR, Erlicher A. Estimating the prevalence of severe mental illness
in mental health services in Lombardy (Italy). Commun Ment Health J.
2007,43(4):341-57.

4. NIMH. (2022) https://www.nimh.nih.gov/health/statistics/mental-illness

5. APA (American Psychiatric Association). (1989). Global Assessment of
Functioning.

6. Ruggeri M, Leese M, Thornicroft G, Bisoffi G, Tansella M. Definition and preva-
lence of severe and persistent mental illness. Br J Psychiatry. 2000;177:149-55.

7. Sayrs JH, Linehan MM. DBT teams: development and practice. Guilford; 2019.

8. Renneberg B, Schmitz B, Doering S, Herpertz S, Bohus M. Behandlungsleitlinie
Personlichkeitsstorungen Psychotherapeut. 2010;55(4):339-54. https://doi.
org/10.1007/500278-010-0748-5

9. Choi-Kain LW, Sahin Z, Traynor J. Borderline personality disorder: updates in a
Postpandemic World. Focus. 2022;20(4):337-52.

10. Paris J. Stepped care: an alternative to routine extended treatment
for patients with borderline personality disorder. Psychiatric Serv.
2013;64(10):1035-7.

11. lliakis EA, Sonley AK, llagan GS, Choi-Kain LW. Treatment of borderline person-
ality disorder: is supply adequate to meet public health needs? Psychiatric
Serv. 2019;70(9):772-81.

12. Bohus M, Doering S, Schmitz B, Herpertz SC. Allgemeine Prinzipien in Der
Psychotherapie Von Personlichkeitsstérungen. PPmP-Psychotherapie- Psycho-
somatik- Medizinische Psychologie. 2009;59(03/04):149-57.

13.  The Cochrane database of systematic reviews, 2020(5).

14.  Zanarini MC. Psychotherapy of borderline personality disorder. Acta Psychiat-
rica Scandinavica. 2009;120(5):373-7.

15.  Stiglmayr C, Stecher-Mohr J, Wagner T, Meifner J, Spretz D, Steffens C, Ren-
neberg B. Effectiveness of dialectic behavioral therapy in routine outpatient
care: the Berlin Borderline Study. Borderline Personality Disorder Emot
Dysregulation. 2014;1(1):1-11.

16. Gregory R, Sperry SD, Williamson D, Kuch-Cecconi R, Spink GL Jr. High
prevalence of borderline personality disorder among psychiatric inpatients
admitted for suicidality. J Personal Disord. 2021;35(5):776-87.

17. Murphy A, Bourke J, Flynn D, Kells M, Joyce M. A cost-effectiveness analysis of
dialectical behaviour therapy for treating individuals with borderline person-
ality disorder in the community. Ir J Med Sci (1971-). 2020;189:415-23.

18. WagnerT, Roepke S, Marschall P, Stiglmayr C, Renneberg B, Gieb D, Dam-
bacher C, Matthies S, Salbach-Andrae H, FleBa S, Fydrich T. Krankheitskosten
Der Borderline Personlichkeitsstorung Aus Gesellschaftlicher Perspektive.

Z fur Klinische Psychologie Und Psychother. 2013;42(4):242-55. https://doi.
0rg/10.1026/1616-3443/a000227

19. Coyle TN, Shaver JA, Linehan MM. On the potential for iatrogenic effects of
psychiatric crisis services: the example of dialectical behavior therapy for
adult women with borderline personality disorder. J Consult Clin Psychol.
2018;86(2):116.

20.  Bohus M. Zur Versorgungssituation Von Borderline-Patienten in Deutschland.
PTT - Personlichkeitsstorungen: Theorie und Ther. 2007,3:149-53.

21. Laporte L, Paris J, Bergevin T, Fraser R, Cardin JF. Clinical outcomes of a
stepped care program for borderline personality disorder. Personality Mental
Health. 2018;12(3):252-64.

22. Grenyer BF, Lewis KL, Fanaian M, Kotze B. (2018). Treatment of personality dis-
order using a whole of service stepped care approach: a cluster randomized
controlled trial. PLoS ONE, 13(11), e0206472.

23.  Linehan MM, Barone L, Maffei C. (2015). DBT—skills training manual (2. Aufl.).
New York: Guilford.

24, Marshall M, Lockwood A, Cochrane Schizophrenia Group. &. (1996). Assertive
community treatment for people with severe mental disorders. Cochrane
database of systematic reviews, 2010(3).


https://doi.org/10.1016/s0140-6736(04)16770-6
https://doi.org/10.1016/s0140-6736(04)16770-6
https://doi.org/10.4088/jcp.v69n0404
https://www.nimh.nih.gov/health/statistics/mental-illness
https://doi.org/10.1007/s00278-010-0748-5
https://doi.org/10.1007/s00278-010-0748-5
https://doi.org/10.1026/1616-3443/a000227
https://doi.org/10.1026/1616-3443/a000227

Schindler et al. Borderline Personality Disorder and Emotion Dysregulation

25.

26.

27.

28.

29.

30.

32.

33.
34.

Cunningham K, Wolbert R, Lillie B. It's about me solving my problems:
clients'assessments of dialectical behavior therapy. Cogn Behav Pract.
2004;11(2):248-56. https://doi.org/10.1016/51077-7229(04)80036-1
American Psychiatric Association, Gold Award. Integrating dialectical behav-
joral therapy into a community mental health program. Psychiatric Serv.
1998,49:10, 1338-40.

Lambert M, Karow A, Gallinat J, Liidecke D, Kraft V, Rohenkohl A, Schulz H.
Study protocol for a randomised controlled trial evaluating an evidence-
based, stepped and coordinated care service model for mental disorders
(RECOVER). BMJ open. 2020;10(5):e036021.

Krog K, Reiner M, Bierbrodt J, Surpanu N, Schéfer |, Schindler A. Integrierte
Versorgung Borderline — Ein DBT-basierter Praxisleitfaden. Hogrefe; 2021.
Schindler A, Neshatrooh, Krog K. Integrierte Versorgung fiir Borderline-
Patient*innen. Psychother Forum. 2020,24:131-8. https://link.springer.com/
article/10.1007/500729-020-00156-z. Open Access.

Lambert M, Bock T, Daubmann A, Meigel-Schleiff C, Lange B, Lange M, Ohm
G, Bussopulos A, Frieling M, Golks D, Kerstan A, Konig H-H, Nika L, Ruppelt

F, Schédlbauer M, Schéttle D, Sauerbier A-L, Rietschel L, Wegscheider K,
Wiedemann K, Schimmelmann BG, Naber D, Karow A. Integrierte Versorgung
Von Patienten Mit Psychotischen Erkrankungen Nach dem Hamburger
Modell: teil 1. Rationalen, Behandlungsmodell Und Ergebnisse Der Vorstudie
[The Hamburg-model of integrated care for patients with psychosis: part 1.
Rationale, treatment concept and results of the pre-study]. Psychiatr Prax.
2014;41(5):257-65. https://doi.org/10.1055/5-0033-1349497

Horvitz-Lennon M, Reynolds S, Wolbert R, Witheridge TF. The role of assertive
community treatment in the treatment of people with borderline personality
disorder. Am J Psychiatric Rehabilitation. 2009;12(3):261-77. https://doi.
0rg/10.1080/15487760903066446

Lambert, M., Kénig, H., Karow, A, Kénig, H-H., ... Peth, J, Konnopka, A, &
SchulzH. (2024). Stepped, evidence-based, integrated and coordinated care
service model vs. usual care for mental disorders: a randomized controlled
trial (RECOVER). Psychiatry Res. 2024,339:116007. https://doi.org/10.1016/j.
psychres.2024.116007.

Guy W. (1976). Clinical global impressions scale. Psychiatry.

Bohus M, Kleindienst N, Limberger MF, Stieglitz RD, Domsalla M, Chapman
AL, Steil R, Philipsen A, Wolf M. The short version of the Borderline Symptom
List (BSL-23): development and initial data on psychometric properties.
Psychopathology. 2009b;42(1):32-9.

35.

36.

37.

38.

39.

40.

41.

42.

43.

(2024) 11:18 Page 11 of 11

Derogatis LR. BSI brief Symptom Inventory: Administration, Scoring, and Pro-
cedure Manual. 4th ed. Minneapolis, MN: National Computer Systems; 1993.
Léwe B, Kroenke K, Herzog W, Gréfe K. Measuring depression outcome with
a brief self- report instrument: sensitivity to change of the Patient Health
Questionnaire (PHQ-9). J Affect Disord. 2004;81(1):61-6.

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

Tohen, M., Hennen, J.,, Zarate Jr, C. M., Baldessarini, R. J,, Strakowski, S. M.,
Stoll,A. L, ... Cohen, B. M. (2000). Two-year syndromal and functional
recovery in 219 cases of first-episode major affective disorder with psychotic
features. American Journal of Psychiatry, 157(2), 220-228.

Grupp H, Konig HH, Konnopka A. Calculation of standardised unit costs for
the economic evaluation of mental disorders. Gesundheitswesen (Bundes-
verband Der Arzte Des Offentlichen Gesundheitsdienstes (Germany)).
2015;79(1):48-57.

Seidl H, Bowles D, Bock JO, Brettschneider C, Greiner W, Kénig HH, Holle R.
FIMA-questionnaire for health-related resource use in an elderly population:
development and pilot study. Gesundheitswesen (Bundesverband Der Arzte
Des Offentlichen Gesundheitsdienstes (Germany)). 2014;77(1):46-52.

Bock JO, Brettschneider C, Seidl H, Bowles D, Holle R, Greiner W, Kénig HH.
Calculation of standardised unit costs from a societal perspective for health
economic evaluation. Gesundheitswesen (Bundesverband Der Arzte Des
Offentlichen Gesundheitsdienstes (Germany)). 2014;77(1):53-61.

Grupp H, Konig HH, Riedel-Heller S, Konnopka A. FIMPsy-questionnaire for
the assessment of medical and non medical resource utilisation in mental
disorders: development and application. Psychiatr Prax. 2017;45(2):87-94.
Field A. Discovering statistics using IBM SPSS statistics. sage; 2013.

Bateman A, Fonagy P. Randomized controlled trial of outpatient mentaliza-
tion-based treatment versus structured clinical management for borderline
personality disorder. Am J Psychiatry. 2009;166(12):1355-64.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1016/s1077-7229(04)80036-1
https://link.springer.com/article/10.1007/s00729-020-00156-z
https://link.springer.com/article/10.1007/s00729-020-00156-z
https://doi.org/10.1055/s-0033-1349497
https://doi.org/10.1080/15487760903066446
https://doi.org/10.1080/15487760903066446
https://doi.org/10.1016/j.psychres.2024.116007
https://doi.org/10.1016/j.psychres.2024.116007

	﻿Dialectical behavior therapy (DBT) in an assertive community treatment structure (ACT): testing integrated care borderline (ICB) in a randomized controlled trial (RECOVER)
	﻿Abstract
	﻿Introduction
	﻿Integrated care for BPD-patients (ICB)
	﻿Methods
	﻿Study design
	﻿Definition and classification of severity levels
	﻿Participants
	﻿Randomization and masking
	﻿Experimental and control intervention
	﻿Measures
	﻿Statistical analysis

	﻿Results
	﻿Sample characteristics
	﻿Time and group effects
	﻿Psychosocial functioning
	﻿Psychiatric symptoms
	﻿Social integration
	﻿Hospital days


	﻿Societal and health care costs
	﻿Discussion
	﻿Limitations

	﻿Conclusion
	﻿References


