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Abstract

Background The current study evaluated the stepped care approach applied in AtRISk; a specialized outpatient clinic
for adolescents with BPD features that offers a brief psychotherapeutic intervention (Cutting Down Program; CDP)

to all patients, followed by a more intensive Dialectical Behavioral Therapy for Adolescents (DBT-A) for those whose
symptoms persist.

Methods The sample consisted of 127 patients recruited from two AtRISk clinics. The number of BPD criteria,
psychosocial functioning, severity of overall psychopathology, number of days with non-suicidal self-injury (NSSI;

past month), and the number of suicide attempts (last 3 months) were assessed at clinic entry (T0), after CDP (T1),
and at 1- and 2-year follow-up (T2, T3). Based on the T1 assessment (decision criteria for DBT-A: >3 BPD criteria & ZAN-
BPD > 6), participants were allocated into three groups; CDP only (n=74), CDP + DBT-A (eligible and accepted; n=36),
CDP no DBT-A (eligible, but declined; n=17).

Results CDP only showed significantly fewer BPD criteria (T2: 3=3.42, p<0.001;T3: B=1.97, p=0.008), higher levels
of psychosocial functioning (T2: 3=-1.23, p<0.001;T3: B=-1.66, p<0.001), and lower severity of overall psychopathol-
ogy (T2:3=147,p<0.001;T3: B=1.43, p=0.002) over two years compared with CDP no DBT-A, while no group differ-
ences were found with regard to NSSI and suicide attempts. There were no group differences between CDP + DBT-A
and CDP no DBT-A, neither at T2 nor at T3.

Discussion The findings support the decision criterion for the offer of a more intense therapy after CDP. However,
there was no evidence for the efficacy of additional DBT-A, which might be explained by insufficient statistical power
in the current analysis.
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Introduction

Borderline personality disorder (BPD) in young people
has become a public health priority, because it is a com-
mon, disabling, and even fatal disorder [1]. Early diag-
nosis and treatment (“early intervention”) for BPD is
indicated to prevent or attenuate the adverse personal,
social, and economic consequences. Although still con-
troversially discussed among mental health professionals
and individuals with lived experiences alike [2, 3], there is
a firm evidence base suggesting that BPD is a reliable and
valid diagnosis in adolescence [4]. Furthermore, evidence
suggests that structured psychological therapies can
result in clinically relevant improvements, particularly
with regard to reduction of self-harming behavior which
is a predominant feature of BPD in youth [5-8]. However,
the evidence is limited by inconsistent meta-analytic
findings, a low number of randomized controlled studies,
high heterogeneity of samples and control interventions,
and high risk of bias [9, 10].

Most adolescents with BPD pathology face multiple
barriers when trying to get professional help [11], includ-
ing the limited availability of evidence-based thera-
pies that are highly specialized and lengthy, and require
intensive training and clinical resources [12]. A stepped
care approach to treatment delivery has been proposed
to address the gap between the high demand for and the
limited availability of evidence-based therapies for peo-
ple with BPD [11, 13-20]. Thereby, the most effective,
but least intensive treatment is delivered first, with the
opportunity to step up to a more specialized and inten-
sive treatment, based on ongoing assessment of distress,
needs, and preferences. Stepped care can be applied using
either a stratified or a progressive approach. The strati-
fied approach assigns individuals to the most effective,
but least intensive treatment based on an initial assess-
ment, while the progressive approach offers the first-step
treatment to all individuals, with the opportunity to step
up for those who do not respond [21]. Stratified stepped
care may be ultimately the most efficient approach, but
it requires knowledge concerning which patient would
benefit from particular interventions before the inter-
ventions are assigned. Clinical staging may inform the
stepped care approach for young people with emerging
BPD [5, 22-25]. It takes into account that young people
often present with sub-threshold, mixed, and frequently
changing symptoms that may not meet yet the diagnos-
tic threshold, but are already associated with emotional
burden, a decline in psychosocial functioning, and risk
for self-harm, and determine the appropriate treatment
according to the stage of the developing disorder [26].
The assumption is that early-stage treatments have a
more favorable risk—benefit ratio and can be less special-
ized and intensive than later-stage treatments [27].
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The aim of the current study was to evaluate the pro-
gressive stepped cared approach applied in AtR!Sk; a spe-
cialized outpatient service that provides evidence-based
early intervention for adolescents with BPD features [7].
All patients presenting with any risk-taking or self-harm-
ing behavior receive a brief, low-intensity psychothera-
peutic intervention for non-suicidal self-injury (NSSI),
the Cutting Down Program (CDP) [28, 29]. The pres-
ence of any risk-taking and self-harming behavior was
chosen as entry criterion into the specialized treatment
program as evidence indicates that these behaviors may
constitute a risk marker for BPD in adolescents [6, 7]. In
line with the expert consensus that early intervention is
indicated in the presence of at least 3 BPD criteria [30,
31], patients with persistent BPD symptoms (>3 BPD
criteria and a severity score of > 6) after CDP are offered
a longer, more intensive Dialectical Behavioral Therapy
for Adolescents (DBT-A) [8, 32]. In the current study, we
first examined the adequacy of the decision criteria for
the transition from the first to the second step of treat-
ment. This was achieved by comparing patients who were
not considered eligible for DBT-A after CDP, as their
BPD symptoms were below the pre-defined cut-off (i.e.,
“CDP only group”), with patients who were considered in
need of DBT-A after CDP, as their BPD symptoms were
above the pre-defined cut-off, but declined the additional
therapy offer (i.e., “CDP no DBT-A group”). We hypoth-
esized that the CDP only group would demonstrate lower
levels of BPD pathology, general psychopathology, and
self-harm, and higher levels of psychosocial function-
ing one and two years after baseline compared with the
CDP no DBT-A group (hypothesis 1). Second, we exam-
ined the incremental clinical utility of the second step of
treatment by comparing patients who were considered
eligible for DBT-A after CDP and accepted the offer (i.e.,
“CDP+DBT-A group”) with the CDP no DBT-A group.
We assumed that the CDP+DBT-A group would show
lower levels of BPD pathology, general psychopathology,
and self-harm, and higher levels of psychosocial func-
tioning at follow-ups compared with the CDP no DBT-A
group (hypothesis 2).

Methods

Participants and procedures

The data for the current analyses were pooled from two
cohort studies. Participants were consecutively recruited
from AtR!Sk (German: Ambulanz fir Risikoverhalten
& Selbstschiadigung) at the Department of Child and
Adolescent Psychiatry, University Hospital Heidelberg,
Germany, and its pendant at the University Hospital of
Child and Adolescent Psychiatry and Psychotherapy,
Bern, Switzerland [7]. After the baseline assessment (TO0)
at clinic entry, all patients presenting with at least one
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risk-taking or self-harming behavior (i.e. NSSI, suicide
attempts, alcohol or drug misuse, sexual risk behavior,
delinquent behavior, truancy, and excessive media usage)
irrespective of any BPD criteria receive CDP, followed by
a second assessment (T1). If patients still meet three or
more BPD criteria in the Structured Clinical Interview
for DSM-IV-Axis II Personality Disorders (SCID-II; [33,
34]) and reach an overall severity score of 6 or higher
in the Zanarini Rating Scale for BPD (ZAN-BPD; [35]),
DBT-A is offered. The decision criteria were chosen in
line with the expert consensus that early intervention for
BPD is indicated in the presence of three or more BPD
criteria [36]. Both treatments have been evaluated in ran-
domized-controlled trials (RCTs) [28, 29, 32, 37] and are
described in more detail in the Supplementary Materials
(SM).

At TO, patients were invited to take part in the cohort
study. Inclusion criteria were: 12—17 years of age and
any type of risk-taking or self-harming behavior. Exclu-
sion criteria were insufficient German language skills. All
participants and their legal guardians (if under the age of
16 years in Germany or under the age of 14 in Switzer-
land, respectively) provided written informed consent (or
assent, respectively) before inclusion in the study. T0 and
T1 assessments were part of the routine clinical proce-
dure. Further assessments were conducted one year (T2)
and two years (T3) after baseline. All assessments were
conducted by trained clinical psychologists or PhD stu-
dents. Participants were reimbursed 20 Euros (AtR!Sk
Heidelberg) and 85 CHF (AtR!Sk Bern), respectively, for
each follow-up assessment. The studies were approved by
the local ethics committees (Heidelberg: ID S-449/2013;
Bern: ID 2018-00942). The cohort study in Heidelberg
started in 2013 and was completed at the end of 2020.
The cohort study in Bern started in November 2018 and
is still running. Data release for the current study was on
the 18" of December 2023.

Measures

Sociodemographic information including age and sex was
assessed. The German version of the Mini-International
Neuropsychiatric Interview for Children and Adolescents
(MINI-KID; [38]) was applied to assess psychiatric diag-
noses according to the DSM-IV and ICD-10. BPD fea-
tures and diagnosis according to DSM-IV were measured
by the German version of the SCID-II [33, 34], with well-
established psychometric properties [39]. BPD diagnosis
is met, if at least five of the nine BPD criteria are fulfilled.
The diagnostic criteria have remained unchanged in the
DSM-5. The severity of each present BPD criterion was
rated with regard to the past week using the ZAN-BPD
[35]. It is a clinician-administered scale ranging from 0
(=no symptoms) to 4 (=severe symptoms). Psychosocial
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functioning was assessed by the German version of the
Social and Occupational Functioning Assessment Scale
(SOFAS; [40]) in Bern, and the Global Assessment of
Functioning (GAF; [41-43]) in Heidelberg. Scores range
between 0 and 100, with higher scores indicating better
social and educational/occupational functioning. The
SOFAS differs from the GAF by focusing on psychoso-
cial functioning independently of the severity of psycho-
pathology. For the current analyses, a composite score
“Level of Functioning (LoF)” was generated by the stand-
ardized values of the SOFAS and GAF. Z-standardization
was achieved by subtracting the mean at baseline from
each value, and dividing each difference by the standard
deviation at baseline. The German version of the Clini-
cal Global Impression Scale—Severity (CGI-S; [44]) was
applied to estimate severity of overall psychopathology
within the past seven days, ranging from 1 (=not ill at
all) to 7 (=severely ill). The German version of the Self-
Injurious Thoughts and Behaviours Interview (SITBI-G)
[45] was used to capture the number of days with NSSI
in the past month, and the number of suicide attempts in
the last three months in Bern or in the past month and
the last six months in Heidelberg, respectively. For par-
ticipants from Heidelberg, linear interpolation was used
to estimate the number of suicide attempts in the last
three months, using the values for the number of suicide
attempts in the past month and the last six months. The
interpolated values were rounded to the next integer to
assure count data. In only 3.7% of all cases differed the
number of suicide attempts in the past months from the
number of suicide attempts in the last six months, justi-
fying the interpolation.

Statistical analyses

TO (baseline), T1 (decision criteria), and T2 (retrospec-
tive assessment of received therapy) data was necessary
to test the hypotheses. Therefore, only participants who
completed all three assessments were included in the
analyses. There were five participants, who were below
the cut-off for DBT-A after CDP, but did nonetheless
receive DBT-A due to clinical considerations. Those five
participants were allocated to the CDP only group for
testing hypothesis 1, and to the CDP +DBT-A group for
testing hypothesis 2. Backward stepwise logistic regres-
sion minimizing the Bayesian Information Criterion
(BIC) was conducted to explore differences between par-
ticipants who were and were not lost to follow-up with
regard to age, sex (female, male), place of recruitment
(Heidelberg, Bern), number of BPD criteria (SCID-II),
psychosocial functioning (LoF), severity of overall psy-
chopathology (CGI-S), number of suicide attempts (last
three months; SITBI-G), and number of days with NSSI
(past month; SITBI-G).
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To test hypothesis 1, separate mixed-effect linear
regressions for the number of BPD criteria (SCID-II),
psychosocial functioning (LoF), and severity of over-
all psychopathology (CGI-S) were conducted, with time
(To, T1, T2, T3), group (CDP only, CDP+DBT-A, CDP
no DBT-A), the interaction time x group, and the con-
trol variables age, sex (female, male), place of recruitment
(Heidelberg, Bern), and other therapy than DBT-A (yes /
no) between T1 and T2, and between T2 and T3, respec-
tively, as fixed effects, and subject ID as random effect.
For the number of suicide attempts (last three months;
SITBI-G) and the number of days with NSSI (past
month; SITBI-G), mixed-effect Poisson regression and
mixed-effect negative binomial regression, respectively,
were applied, using the same fixed and random effects
as described above. The decision for either Poisson or
negative binomial regression for count data was based on
a model comparison using the Akaike Information Cri-
terion (AIC) and BIC, with lower values indicating bet-
ter model fit (not reported). Before analysis, one outlier
with unrealistic values for the number of suicide attempts
(i.e., 8,0, 30, and 30 suicide attempts within the last three
months at TO, T1, T2, and T3), and one patient with an
impossible value for the number of days with NSSI (i.e.,
40 days with NSSI within the past month) were excluded.
For all outcome variables, contrasts between the CDP
only group and the CDP +no DBT-A group at T1 and T2
were conducted.

Two additional post-hoc analyses were conducted
to get a deeper insight into the findings: Firstly, to bet-
ter understand who benefitted from the CDP in the
first step — what might have had an impact on whether
patients received the DBT-A offer and whether they
accepted or declined it -, the differential trajectories
between TO and T1 were explored across groups. This
was achieved by contrasts comparing each outcome
variable at T1 versus TO for each group separately. Sec-
ondly, to assess the suitability of the decision criteria
used in the AtR!Sk progressive stepped care approach for
a future stratified stepped care model, we calculated the
proportion of patients allocated to either the CDP only
or the two DBT-A groups (i.e., CDP+DBT-A, CDP no
DBT-A) who had already met the criteria at baseline.

To test hypotheses 2, the mixed-effect linear regres-
sions for the number of BPD criteria (SCID-II), psy-
chosocial functioning (LoF), and severity of overall
psychopathology (CGI-S) described above were repeated,
including the outcome variable at TO and T1 as addi-
tional fixed effect. For the number of suicide attempts
(last three months; SITBI-G) and the number of days
with NSSI (path month; SITBI-G), Poisson and nega-
tive binomial regressions, respectively, were conducted,
based again on model comparisons using AIC and BIC
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(not reported). In the prediction model for the num-
ber of suicide attempts the random effect was omitted,
as it was estimated to be zero. Contrasts between the
CDP+DBT-A group and the CDP no DBT-A group at
T1 and T2 were calculated.

All statistical analyses were conducted using Stata 17
software [46]. The significance level was set at a=0.05.

Results

Participants

Of N=925 participants (Heidelberg: n=673, Bern:
n=252) assessed at T0, n=208 (Heidelberg: n="79, Bern:
n=129) took part in the T1 assessment, n=500 (Hei-
delberg: n=351, Bern: n=149) in the T2 assessment,
and n=373 (Heidelberg: n=263, Bern: n=110) in the
T3 assessment. The analysis of the losses to follow-up
revealed that those who did not attend the T1 assess-
ment (n=717) were more likely to have ICD-10 F8 (i.e.,
intellectual disabilities) diagnoses (OR=15.23, p=0.009,
95% CI=1.96, 117.94) and less likely to be assessed in
Bern (OR=0.13, p<0.001, 95% CI=0.09, 0.19) com-
pared to those who did attend (n=208). No differences
were found between those who missed the T2 assessment
(n=425) and those who completed it (»=>500). Finally,
participants who did not complete the T3 assessment
(n=552) were more like to have ICD-10 F9 (i.e., behavio-
ral and emotional disorders with onset usually occurring
in childhood and adolescence, such as attention deficit
hyperactivity disorder (ADHD) and conduct disorder)
diagnoses (OR=1.63, p=0.003, 95% CI=1.18, 2.27) com-
pared to those who did (n=373).

There were n=127 participants (Heidelberg: n=43,
Bern: n=_84) who took part in the TO, T1, and T2 assess-
ments, and were, thus, included in the current analyses.
Thereof, n="74 participants (Heidelberg: n=23, Bern:
n=51) completed the T3 assessment. The analysis of
the losses to follow-up revealed that those who did not
attend the T3 assessment (n=53) were more likely to
have ICD-10 F6 diagnoses (i.e., disorders of adult per-
sonality and behavior; OR=3.2, p=0.004, 95% CI=1.45,
7.04) compared with those who did (n="74). Of the 127
participants, 79 were assigned to the CDP only group (74
for testing hypothesis 2), 31 to the CDP+DBT-A group
(36 for testing hypothesis 2), and 17 to the CDP+no
DBT group. Sample characteristics at baseline for the
three groups and for the total sample are provided in
Table 1. Mean and standard deviations of the outcome
variables (i.e., number of BPD criteria, psychosocial func-
tioning (LoF), severity of overall psychopathology (CGI-
S), number of suicide attempts (last 3 months), number
of days with NSSI (past month) per group and time point
(TO, T1, T2, T3) are depicted in Table 1 in the SM. Nota-
bly, at baseline, 19 patients did not meet any BPD criteria,
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Table 1 Sample characteristics at baseline
CDP only CDP +DBT-A CDP +no DBT-A Total
(n=74) (n=36) (n=17) (N=127)
Age, M (SD) 15.04 (1.63) 15.53(1.61) 15.24 (1.39) 15.20 (1.60)
Sex, n (%)
Female 70 (94.6) 34(94.4) 16 (94.1) 120 (94.5)
Male 4(5.4) 2(5.6) 1(5.9) 7(5.5)
Place of recruitment, n (%)

Heidelberg (D) 23 (31.1) 10(27.8) 10 (58.8) 43 (33.9)

Bern (CH) 51(68.9) 26 (72.2) 7(41.2) 84 (66.1)
Number of BPD criteria, M (SD) 2.04 (1.80) 497 (2.36) 447 (1.74) 3.20 (2.39)

Days with NSSI (past month)

M (SD) 6.08 (7.67) 5.39(5.50) 7.71(9.51) 6.10 (7.38)

Md (IQR) 3.00 (7.00) 3.50 (7.00) 4.00 (11.00) 3.00 (7.00)
Number of suicide attempts (last 3 months)

M (SD) 0.16 (0.52) 0.50(1.38) 0.29 (0.59) 0.28(0.87)

Md (IQR) 0.00 (0.00) 0.00 (1.00) 0.00 (0.00) 0.00 (0.00)
Psychosocial functioning (LoF)?, M (SD) 0.30(094)/n=72 -0.23(0.93)/n=35 -0.21(0.79) 0.08 (0.95)/N=124
Severity of overall psychopathology (CGI-S), M (SD) 411(093)/n=72 4.74(0.95) / n=35 5.00(0.61) 441(096)/N=124
ICD-10 diagnoses, n (%)

FO 0 0 0 0

F1 7(9.5) 9(25.0) 3(17.6) 19 (15.0)

F2 0 0 0 0

F3 48 (64.9) 28(77.8) 15(88.2) 91 (71.7)

F4 33 (44.6) 21(58.3) 7(41.2) 61 (48.0)

F5 2(2.7) 3(83) 1(5.9) 6 (4.7)

F6 11(14.9) 22 (61.1) 6(35.3) 39(30.7)

F7 0 0 0 0

F8 0 1(28) 0 1(0.8)

F9 11 (14.9) 5(13.9) 7(41.2) 23(18.1)

Other therapy than DBT-A between T1 and T2, n (%) 30 (40.5) 0(0) 9(529) 39(30.7)
Other therapy than DBT-A between T2 and T3, n (%) 21 (46.7) / n=45 0(0) 4(444)/n=9 25(27.8) / N=90

The 5 participants who received DBT-A even though they did not meet the criteria are allocated to the CDP + DBT-A group

BPD borderline personality disorder, CDP Cutting Down Program, CGI-S Clinical Global Impression Scale — Severity, DBT-A Dialectical Behavioral Therapy for
Adolescents, IQR interquartile range, LoF Level of Functioning, M mean, Md median, NSS/ non-suicidal self-injury, T1 after CDP, T2 1-year follow-up, T2 2-year follow-up,
SD standard deviation, FO Organic, including symptomatic, mental disorders, F7 Mental and behavioral disorders due to psychoactive substance use, F2 Schizophrenia,
schizotypal, delusional, and other non-mood psychotic disorders, F3 Affective disorders, F4 Neurotic, stress-related and somatoform disorders, F5 Behavioral
syndromes associated with physiological disturbances and physical factors, F6 Disorders of adult personality and behavior, F7 Intellectual disabilities, F8 Pervasive and
specific developmental disorders, F9 Behavioral and emotional disorders with onset usually occurring in childhood and adolescence

2The reported values of psychosocial functioning are z-standardized scores of the SOFAS and the GAF, respectively. To enhance interpretability, the means, SD and
respective values of z=-1,z=0and z=1 are reported here: SOFAS: M=62.38, SD=12.18, SOFAS, _ , =50.21, SOFAS, _ ,=62.39, SOFAS, _ , =74.57; GAF: M=49.49,

SD=11.33, GAF,__, =38.15, GAF,_ ,=49.49, GAF,_ , =60.81

23 patients did not report NSSI in the past month, and
5 patients did neither meet any BPD criteria nor report
NSSI in the past month and were, therefore, offered CDP
for other risk-taking behaviors.

Hypothesis 1: testing the decision criteria for DBT-A

as second step treatment

Figure 1 shows the trajectories of the three groups over
time separately for each outcome variable, and Table 2
provides full results from the regression analyses

testing whether the CDP no DBT-A group demon-
strates higher levels of psychopathology and lower
levels of psychosocial functioning one and two years
after baseline compared with the CDP only group. The
effects of control variables are reported in Table 2 of
the SM. As depicted in Table 2, the regression models
for all outcome variables were statistically significant,
with the exception of the model predicting the number
of suicide attempts in the last three months (with and
without inclusion of the outlier). Contrasts revealed
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Fig. 1 Courses of outcome variables over time (TO=baseline, T1 =after CDP, T2 = 1-year follow-up, T3 =2-year follow-up) separated by group
(CDP only, CDP+DBT-A, CDP no DBT-A). CDP = Cutting Down Program; DBT-A Dialectical Behavioral Therapy for Adolescents; BPD =borderline
personality disorder; LoF =Level of Functioning; CGI-S=Clinical Global Impression Scale — Severity; NSSI=non-suicidal self-injury. Shaded points
represent the raw data point with additional 5% spherical jitter. The connected solid points represent the marginal predicted mean by the model
with the 95% confidence interval

Table 2 Results from regression analyses testing whether the CDP no DBT-A group demonstrates higher levels of psychopathology
and lower levels of psychosocial functioning one and two years after baseline compared with the CDP only group (hypothesis 1)

Outcome Model fit Numberof  Main effects Contrasts: CDP only versus CDP no
observations DBT-A
B SE p 95% Cl
Number of BPD criteria X2(15):212.87,p<0001 446 Time X2 (3)=4.52,p=0.210 T2 342 053 <0001 237,447
Group ¥’ (2)=134.52,p<0001 T3 197 074 0008 051,342
Time x group  ¥* (6)=26.31, p<0.001
Psychosocial functioning x2(15)=145.96,p<OAOOW 439 Time x2 (3)=2937,p<0.001 T2 -123 030 <0001 -1.81,-064
(Lof) Group W (2)=6523,p<0001 T3 -166 042 <0001 -2.49,0.84
Time x group ¥’ (6)=11.17, p=0.083
Severity of overall psycho-  ¥*(15)=164.20,p<0.001 439 Time ¥’ (3)=44.05,p<0001 T2 147 033 <0001 081,212
pathology (CGI-5) Group 2 (2)=5662,p<0001 T3 143 046 0002 052,234
Time x group  ¥° (6)=5.49, p=0.483
Number of suicide ¥2(15)=23.75,p=0.069 440 Time - T - - - -
attempts (last 3 months) Group B 3 - B _ B
Time x group -
Number of days with NSSI )(2(1 5)=141.38,p<0.001 440 Time X2 (3)=73.06,p<0.001 T2 069 051 0172 -0.30,1.68
(past month) Group 2 (2)=714,p=0028 T3 -066 123 0592 -307,1.75
Time x group ¥’ (6)=11.86, p=0.065

BPD borderline personality disorder, CDP Cutting Down Program, CGI- S Clinical Global Impression Scale - Severity, DBT-A Dialectical Behavioral Therapy for
Adolescents, LoF Level of Functioning

that the CDP only group had significantly fewer BPD
criteria, higher levels of psychosocial functioning,
and lower severity of overall psychopathology at both
T2 and T3 compared with the CDP no DBT-A group,

while no group differences were found with regard to
the number of days with NSSI in the past month. To
ensure that the five patients who showed neither NSSI
nor BPD criteria at baseline did not affect the results,
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we repeated the analyses excluding these five patients.
The findings regarding the group differences (i.e., con-
trasts between the CDP only group and the CDP +no
DBT-A group) did not change.

The first post-hoc analysis exploring the differential
trajectories of the groups between TO and T1 revealed
that the CDP only group showed significant improve-
ments in psychosocial functioning (p <0.001), severity of
overall psychopathology (p <0.001), and NSSI (p<0.001),
with no significant change in the number of BPD criteria.
The CDP no DBT-A group showed significant improve-
ments in psychosocial functioning (p=0.036), and NSSI
(p=0.001), with no significant change in the severity of
overall psychopathology, and a significant increase in
the number of BPD criteria (p=0.031). In contrast, the
CDP+DBT-A group showed significant improvements
in psychosocial functioning (p=0.038), and severity of
overall psychopathology (p=0.027), with no changes in
the number of BPD criteria and NSSI. As the main model
for suicide attempts (including the interaction time x
group) was not significant, we aimed to examine the
main effects only by rerunning the analysis without the
interaction time x group. This simplified model revealed
a significant improvement in suicide attempts between
TO0 and T1 for all groups (p=0.004). Full results are given
in Table 3 of the SM.

For the second post-hoc analysis only data of 100
patients could be used, as 27 patients had missing values
in the ZAN-BPD at baseline. Of the 71 patients assigned
to the CDP only group at T1, 58 (82%) did not reach the
cut-off for DBT-A at baseline, while 13 patients (18%)
did. In addition, of the 29 patients assigned to one of the
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DBT-A groups at T1, 25 (86%) met the cut-off for DBT-A
at baseline, while 4 patients (14%) did not.

Hypothesis 2: testing the benefit of DBT-A as second step
treatment

Table 3 shows full results from the regression analyses
testing whether CDP+DBT-A group shows lower lev-
els of psychopathology and higher levels of psychosocial
functioning one and two years after baseline compared
with the CDP no DBT-A group. All models were statis-
tically significant, with the exception of the model pre-
dicting the number of suicide attempts in the last three
months. Contrasts revealed no significant group differ-
ences at T1 or T2. The effects of control variables are
reported in Table 4 of the SM.

Discussion
This study examined the progressive stepped care
approach applied in AtR!Sk; a specialized outpatient ser-
vice for adolescents with risk-taking and self-harming
behavior that offers CDP, followed by DBT-A for those
with persistent symptoms. Two main findings emerged.
First, adolescents who were not considered in need of
more additional treatment after brief CDP showed fewer
BPD symptoms, higher levels of psychosocial function-
ing, and lower severity of overall psychopathology over
two years compared with those who declined DBT-A
after CDP even though they were considered eligible due
to elevated BPD symptoms. No group differences were
found in NSSI or suicide attempts at follow-ups. We
interpret this finding in support of the decision criterion
for DBT-A as second-step treatment that was chosen in
line with the expert consensus that early intervention for

Table 3 Results from regression analyses testing whether CDP + DBT-A group shows lower levels of psychopathology and higher
levels of psychosocial functioning one and two years after baseline compared with the CDP no DBT-A group (hypothesis 2)

Outcome Model fit Number of Contrasts: CDP + DBT-A versus CDP no DBT-A
observations
B SE p 95% ClI
Number of BPD criteria ><2(1 1)=88.70, p<0.001 192 T2 -1.10 0.68 0.104 -243,0.23
T3 094 0.88 0.285 -0.79,2.67
Psychosocial functioning (LoF) X2(1 1)=70.12, p<0.001 181 T2 0.13 039 0.733 -0.64, 0.90
T3 0.20 053 0.706 -0.83,1.23
Severity of overall psychopathology (CGI-S) ¥2(11)=66.23, p< 0.001 181 T2 -0.13 042 0.757 -0.94, 0.69
T3 -0.36 0.52 0492 -1.38,0.66
Number of suicide attempts (last 3 months) ¥*(11)=18.57, p=0.069 188 T2 - - - -
T3 - - - -
Number of days with NSSI (past month) ¥%(11)=33.64, p<0.001 188 T2 0.09 0.73 0.905 -1.12,1.61
T3 1.89 1.41 0.182 -0.89, 4.66

BPD borderline personality disorder, CDP Cutting Down Program, CGI- S Clinical Global Impression Scale - Severity, DBT-A Dialectical Behavioral Therapy for

Adolescents, LoF Level of Functioning
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BPD is indicated in the presence of three or more BPD
criteria [36]. This interpretation is further supported by
the post-hoc analyses, which demonstrated that both
the CDP only and CDP no DBT-A groups experienced a
reduction of self-harming behavior in the period of CDP
delivery, while this was not the case for the CDP + DBT-A
group. Notably, there was no change in BPD symptoms in
the CDP only and CDP +DBT-A groups and even a wors-
ening of these symptoms in the CDP no DBT-A group in
the period of CDP delivery. Taken together, it appears
that for adolescents that primarily show self-harming
behavior the brief and low intense CDP specifically
addressing NSSI seems to be sufficient for many individ-
uals. This may be partially explained by impaired inhibi-
tory control, which correlates with NSSI and contributes
to the superiority of shorter treatments over longer ones
[47, 48]. In contrast, adolescents that demonstrate more
severe difficulties in self and interpersonal functioning
(as indicated by higher mean levels of BPD symptoms in
the CDP no DBT-A group and the CDP +DBT-A group)
are in need of a more comprehensive therapy addressing
the core of BPD [49]. This is in also in line with findings
of a community-based study [50], which identified two
distinct pathways to self-harm; a “psychopathological
pathway” with emotion dysregulation, bullying, and car-
egivers’ emotional challenges from an early age, and an
“adolescent risky behavior pathway” with risky behavior
and less security with peers/family emerging with ado-
lescence. It could be assumed that CDP is enough for
patients on the risky behavior pathway, but not for those
on the psychopathological pathway. Finally, it could be
hypothesized that the lack of improvement in BPD symp-
toms during the period of CDP delivery in the CDP no
DBT-A group may have contributed to their rejection of
the DBT-A offer because they were no longer confident
that therapy could help them. This interpretation is in line
with evidence suggesting that reducing hopelessness and
fostering the belief that change is possible is an impor-
tant factor for long-term improvement among patients
with BPD features [51, 52]. Further research is warranted
to investigate whether the chosen decision criteria could
be used for a stratified stepped care approach, differen-
tiating those adolescents requiring CDP for self-harming
behavior from those requiring a more intense and com-
prehensive treatment such as DBT-A for emerging BPD
directly after clinic entry. Preliminary evidence for the
suitability of the chosen decision criteria for a stratified
stepped care approach was given by the post-hoc analy-
sis suggesting that the majority of patients would have
been allocated to the same group if the criteria had been
applied at clinic entry (TO0) instead of after the comple-
tion of the first step treatment (at T1).
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Second, no clinical differences were found at the fol-
low-ups between adolescents who accepted and those
who declined DBT-A after CDP. This finding is somewhat
surprising as both groups showed a clear indication for
early intervention for BPD and DBT-A has been found
to be effective in reducing BPD features in adolescents in
the short-term [32, 37, 53-55]. Approximately half of the
adolescents in the CDP no DBT-A group received treat-
ment outside AtR!Sk, which may have contributed to the
non-significant group differences in clinical outcomes at
the follow-ups. Another explanation is the lack of power
in the current study due to the small sizes of the groups
to whom DBT-A was offered, suggesting that the finding
has to be interpreted with caution. However, with enough
power, the effect may be detectable, but still small, call-
ing into question the cost/benefit yield of DBT-A as the
step-up intervention, as it requires intensive training and
clinical resources. As both groups (i.e., adolescents who
accepted and those who declined DBT-A) exhibited still
clinically relevant BPD features and psychosocial impair-
ments two years after baseline (see Table 1 in the SM),
further research is warranted to examine the incremen-
tal efficacy of more intense care and what kind of therapy
could be a scalable and effective option for the step-up
offer. Finally, the finding highlights the need to identify
(early) non-responders [56], as the CDP +DBT-A group
did not seem to benefit from either the CDP or the
DBT-A.

Limitations and direction for future research

The current study examined a stepped-care approach
in the treatment of adolescents with BPD features in a
naturalistic design. As a consequence, group allocation
occurred not at random, which may have contributed to
group differences in clinical variables. To adjust for this,
we considered subject matching based on the propensity
score, but discarded this approach because of insufficient
overlap between groups. Future studies using innovative,
experimental designs to examine adaptive interventions
(e.g., Sequential, Multiple Assignment, Randomized Trial
Design [57]) in the context of early intervention for BPD
are warranted. The analyses of the losses to follow-up
suggest that adolescents with ICD-10 F8 (i.e., intellectual
disabilities) and F9 diagnoses (e.g., ADHD or conduct
disorders) were underrepresented in the sample, restrict-
ing generalizability of findings. A major limitation of the
study is the small size of the CDP +DBT-A and the CDP
no DBT-A groups, limiting statistical power to detect
group differences. Future studies with larger samples are
required to corroborate our findings and to investigate
the utility of the three BPD criteria as cut-off for a strati-
fied stepped care approach that assigns individuals to the
most effective, but least intensive treatment immediately
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after the assessment at clinic entry. Furthermore, future
studies should consider additional or alternative deci-
sion criteria beyond the number of BPD symptoms. A
primary candidate could be the degree of self- and inter-
personal dysfunction or psychosocial deficits, as the main
goal of early intervention for BPD involves prevention
of serious health, social, and educational/occupational
impairment [58]. Another important factor is age, given
that early intervention is effective across adolescence, but
manifests differently, necessitating more developmentally
adapted therapeutic interventions [59].

Conclusions

The current study provides evidence for three BPD cri-
teria as cut-off for specialized and more intense early
intervention comprehensively addressing difficulties in
self and interpersonal functioning, while for those pre-
senting primarily with self-harming behavior a short-
term problem-focused intervention may be sufficient.
While the current findings support CDP as an efficient
and scalable option for the first-step treatment, no evi-
dence was found for the efficacy of DBT-A as the step-
up treatment.
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