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Objective: At present, the most frequently investigated psychosocial intervention for borderline personality disorder (BPD) is dialectical behavior therapy (DBT). We conducted a meta-analysis to examine the
efficacy and long-term effectiveness of DBT. Method: Systematic bibliographic research was undertaken
to find relevant literature from online databases (PubMed, PsycINFO, PsychSpider, Medline). We
excluded studies in which patients with diagnoses other than BPD were treated, the treatment did not
comprise all components specified in the DBT manual or in the suggestions for inpatient DBT programs,
patients failed to be diagnosed according to the Diagnostic and Statistical Manual of Mental Disorders,
and the intervention group comprised fewer than 10 patients. Using a mixed-effect hierarchical modeling
approach, we calculated global effect sizes and effect sizes for suicidal and self-injurious behaviors.
Results: Calculations of postintervention global effect sizes were based on 16 studies. Of these, 8 were
randomized controlled trials (RCTs), and 8 were neither randomized nor controlled (nRCT). The dropout
rate was 27.3% pre- to posttreatment. A moderate global effect and a moderate effect size for suicidal and
self-injurious behaviors were found, when including a moderator for RCTs with borderline-specific
treatments. There was no evidence for the influence of other moderators (e.g., quality of studies, setting,
duration of intervention). A small impairment was shown from posttreatment to follow-up, including 5
RCTs only. Conclusions: Future research should compare DBT with other active borderline-specific
treatments that have also demonstrated their efficacy using several long-term follow-up assessment
points.
Keywords: meta-analyses, borderline personality disorder, dialectical behavior therapy, effectiveness
study
Supplemental materials: http://dx.doi.org/10.1037/a0021015.supp

behaviors is given the highest priority in DBT (Linehan, 1993a,
1993b), considering that these behaviors predict completing suicide (Black, Blum, Pfohl, & Hale, 2004). Subsequently, patients
were trained in skills geared to help them stay in outpatient
therapy, followed by a reduction of comorbid Axis I disorders.
Finally, quality-of-life issues or individual targets were addressed.
Given that individuals with BPD are prone to frequent use of
psychiatric facilities (Bender et al., 2001), the original outpatient
model was modified for inpatient treatment (Swenson, Sanderson,
Dulit, & Linehan, 2001). In previous studies (Bohus et al., 2004;
Kleindienst et al., 2008; Kröger et al., 2006), findings support the
assumption that a 3-month inpatient treatment program reduced selfrated general psychopathology, depression, anxiety, dissociation, and
self-mutilating behavior at posttreatment and at follow-up.
The efficacy and effectiveness of DBT are summarized in
several reviews (e.g., Lieb, Zanarini, Schmahl, Linehan, & Bohus,
2004; Oldham, 2006). The current Cochrane Review relies on the
results from some (Koons et al., 2001; Linehan, Armstrong, Suarez, Allmon, & Heard, 1991; Linehan et al., 2002, 1999; van den
Bosch, Koeter, Stijnen, Verheul, & van den Brink, 2005) but not
all available randomized controlled trials (RCTs; Clarkin, Levy,
Lenzenweger, & Kernberg, 2007; Linehan, Comtois, Murray, et
al., 2006; Linehan, McDavid, Brown, Sayrs, & Gallop, 2008;
McMain et al., 2009; Simpson et al., 2004). It also includes a trial
comprising psychodynamic techniques in individual therapy and a
six-session group therapy focusing on significant others (Turner,

Dialectical behavior therapy (DBT; Linehan, 1993a, 1993b) is
currently the most frequently investigated psychosocial intervention for borderline personality disorder (BPD). This comprehensive treatment program focuses on (a) promoting the motivation
for change by detailed chain analyses, validation strategies, and
management of reinforcement contingencies in individual therapy
twice a week; (b) increasing target-oriented and appropriate behavior by teaching skills in a weekly group format training, fostering mindful attention and cognition, emotion regulation, acceptance of emotional distress, and interpersonal effectiveness; (c)
ensuring the transfer of newly learned skills to everyday life by
telephone coaching and case management; and (d) supporting
therapists’ motivation and skills with a weekly consultation team.
A treatment target hierarchy determines the problem focus of
each session. Reduction of suicidal gestures and self-injurious
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2000). In three studies (n ! 155) in the Cochrane Review, there
was no difference in the dropout rate compared with treatment as
usual (TAU). No further integrated effect sizes were reported. The
authors concluded that individuals with BPD “may be amenable to
talking/behavioural treatments” (Binks et al., 2006, p. 20). In a
current meta-analysis, based on 13 exclusively randomized controlled studies, a mean effect of 0.58 (95% CI [0.38, 0.77]) was
reported for the effectiveness of DBT (Öst, 2008). However,
treatment studies focusing on disorders other than BPD were also
included, and two recent RCTs evaluating the effectiveness of
DBT for BPD (Clarkin et al., 2007; McMain et al., 2009) were not
considered for this meta-analysis. Furthermore, no follow-up data
were reported. Therefore, there is a need for conducting a further
meta-analysis focusing on clinical trials using DBT in the treatment of BPD.
The largest possible body of primary studies should be used in
meta-analysis, to prevent limited generalizability and selection
bias (Sica, 2006). There is an ongoing debate as to which design
provides the best evidence that a treatment works (e.g., Barlow,
1996; Seligman, 1995; Westen, Novotny, & Thompson-Brenner,
2004). If only RCTs are included in meta-analyses, high internal
validity can be expected due to the design controlling for factors
that have an impact on outcome outside the treatment in question.
Effectiveness studies conducted under the condition of clinical
routine offer more external validity. However, those studies are
mostly noncontrolled trials (nRCTs).
The aim of this meta-analytic review is to examine (a) the
effectiveness pre- to posttreatment in general and on suicidal and
self-injurious behaviors and, for the first time, (b) the long-term
effectiveness of DBT for BPD. Trying to include all available data,
also from nRCTs, we used hierarchical linear modeling (HLM) to
account for the nested data structure encountered in meta-analyses.
Compared with conventional analysis of data, this procedure relies
on Bayesian estimation of the overall effect size, which has been
shown to be more appropriate in meta-analyses with a small
number of studies (DuMouchel, 1994).

Method
Literature Research and Selection of Studies
Systematic bibliographic research was undertaken to find relevant literature from online databases (PubMed, PsycINFO, PsychSpider, Medline) using the following keywords: dialectical behavior therapy, DBT, and their German equivalences. Additional
articles were found through references in reviews and empirical
studies, as well as by Internet search and contact with research
groups. Studies published up until the end of October 2009 were
surveyed. Two independent raters (S. K. and C. K.; the latter is
supervisor for behavior therapy and a DBT therapist, boardcertified by the German Association for Dialectical Behavior Therapy) extracted the articles (" ! .93, p # .001). Those studies were
excluded in which (a) individuals other than BPD patients were
treated; (b) patients failed to be diagnosed according to the Diagnostic and Statistical Manual of Mental Disorders; (c) the treatment was conducted not using four components (individual therapy, group format training, consultation team, telephone or staff
coaching) with contents specified in the manual (Linehan, 1993a,
1993b) or in the suggestions for inpatient DBT programs (Swen-
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son et al., 2001);1 and (d) the intervention group comprised fewer
than 10 patients, as a sample size of 10 or more is recommended
for adequate precision in calculating the effect size variance
(Hedges & Olkin, 1985).
Although we used the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses standards (Moher, Liberati, Tetzlaff,
Altman, & the PRISMA Group, 2009), a randomized controlled
design was not required for any study to be included in the present
meta-analysis. In including both types of study (RCT plus nRCT),
two strategies have been proposed. First, we estimate effect sizes
by including all RCTs and adding nRCTs afterward. This procedure immediately reveals bias tendencies. Second, sensitivity analyses, in contrast, are proposed for the entire analysis (RCTs plus
nRCTs), to analyze the differential effect size estimation of RCTs
and nRCTs. We used a likelihood ratio test to compare the results
from the two models. The first model excludes the moderator
effect; the second model estimates all effects. For each model, a
deviance statistic is computed, and the difference between the
deviance statistics is used to compare the model fits. A significant
likelihood ratio test means that there is a difference between the
RCTs and the nRCTs.

Calculating Effect Sizes
For RCTs, between-groups effect sizes were calculated according to Hedges and Olkin (1985) by dividing the difference between
group means at postintervention by the pooled standard deviation
between groups (Hedges’s g; all formulae are presented in the
Appendix). Odds ratios were used to calculate effect sizes for
categorical data (Fleiss, 1994; see Appendix). The log-odds ratio
was transformed into Hedges’s g (Haddock, Rindskopf, & Shadish, 1998; Hasselblad & Hedges, 1995; see Appendix). Other
effect measures, such as the product–moment correlation, were
transformed into Hedges’s g (Rosenthal, 1994; see Appendix).
For nRCTs, within-group effect sizes were calculated by standardizing pre- and posttreatment and pre-follow-up mean differences for each intervention group by the standard deviation of the
difference (Hartmann & Herzog, 1995; Johnson, 1989; see Appendix). To obtain these standard deviations, we estimated the correlations from repeated measures t statistics or single-group repeated
measures analyses of variance for the relevant time points
(DeCoster, 2009; Morris & DeShon, 2002; Rosenthal, 1994; see
Appendix).
Effect sizes were corrected for possible bias due to small sample
sizes (Hedges & Olkin, 1985; Hunter & Schmidt, 1994; Matt &
Cook, 1994; Shadish & Haddock, 1994; see Appendix). According
to Hedges (1981), neglecting this adjustment would cause an
overestimation of the integrated effects. The effect sizes postfollow-up are considered as effect gain (Becker, 1988) by subtracting the post-effect sizes from the follow-up effect sizes (i.e.,
respective subtraction of the pre- and posttreatment effect sizes
from the pre-follow-up effect sizes). The effect size variance for
1

To ensure generalizability of the findings, variability of weekly treatment dose and duration of the intervention could differ from the manual
(Linehan, 1993a). In further analyses, we included a moderator to control
the efficacy of DBT as a function of the intervention’s duration. See
supplemental materials for a table summarizing the components of included studies.
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the between-groups effect sizes has been calculated according to
Hedges and Olkin (1985) by adding up the reciprocal value of the
harmonic mean of both sample sizes with the squared effect size
divided by the doubled sum of both sample sizes (Hedges, Cooper,
& Bushman, 1998; see Appendix). When calculating the withingroup effect size by standardizing at the standard deviation of the
difference, the effect size variance can be derived directly from the
between-groups effect size variance (Gibbons, Hedecker, & Davis,
1993; see Appendix). For the interpretation of the estimation of the
effect size, Cohen (1988) suggested a classification whereby values of effect sizes were rated as small ($0.2), medium ($0.5), and
large ($0.8).

Statistical Model
The mixed-effects hierarchical model assumes that the intervention effects are to be drawn from a whole population of effect sizes
(Konstantopoulos, 2006). To integrate the effect sizes based on the
small study number, we applied HLM, allowing for appropriate
analysis of the meta-analytic data. HLM uses information from all
the studies to obtain an empirical Bayes estimate of each study’s
effects (Raudenbush & Bryk, 2002). Each study effect size was
shrunk toward the grand mean considering the sample size (Kreft
& de Leeuw, 1998; see Appendix). Shrinkage is large when
sample sizes are small, but it is small when large sample sizes are
used. The Bayesian calculations have proven more stable in metaanalyses with a small number of studies (DuMouchel, 1994).
In the present study, the calculation was modeled on three levels
(see Appendix). Level 1, the bottom level, represents individuals
nested within outcome measures. The variance of the individuals
was estimated with the variance of the effect sizes. Level 2
captures outcome measures nested within studies. Level 3, the
uppermost level, represents the differences between studies. If
there is only one outcome measure, the three-level model is reduced to a two-level model. The analysis starts with an unconditional model without including any explanatory variable at either
level. This enables an estimation of the overall effect size and the
amount of heterogeneity within levels. Homogeneity is tested with
the statistic H, which provides an estimate of the extent to which
sample effects deviate from the grand mean, weighted by inverse
of the variance (Hedges & Olkin, 1985; Raudenbush & Bryk,
2002; see Appendix). With the low number of primary studies and
the associated high beta error taken into account, a conditional
model was generally applied, even though the test for heterogeneity was nonsignificant. A conditional model includes predictor
variables that might account for observed variance. SPSS Version
16.0 and HLM 6 (Raudenbush, Bryk, Cheong, Congdon, & du
Toit, 2004) were used for the meta-analytic integration.

Moderators
To control for potential confounding factors, we included several moderator variables. First, we rated the methodological quality of the primary studies using the checklist of Downs and Black
(1998), allowing an assessment of RCTs as well as nRCTs. The
scale assesses the methodological quality with four subscales:
reporting, external validity, internal validity, and power. The maximum number of points is 32 for RCTs and 28 for nRCTs. This
instrument has high internal consistency (KR20 ! 0.89), high

test–retest reliability (r ! .88), and good interrater reliability (r !
.75). The literature has frequently shown how studies with low
methodological quality tend to yield extreme results (Egger, Jüni,
Bartlett, Holenstein, & Sterne, 2003; MacLehose et al., 2000;
Moher et al., 1998). To assess the interrater reliability of the scale,
a postdoctoral student in clinical psychology received 3 hr of
training in the use of the scale by one of the authors (C. K.).2 The
postdoctoral student was blind (blackened text) to the investigators
as well as to whether the study was excluded. She rated the
included studies and 25% of the excluded studies. Then the ratings
were compared with those of the first author (S. K.). Second, the
original DBT outpatient concept was adapted to an inpatient setting (Swenson et al., 2001). This conceptual change will be considered by entering a dichotomous moderator. Third, the moderator duration of the intervention is supposed to illustrate a linear or
quadratic trend of the efficacy of DBT as a function of the duration
of the intervention. Similarly, the period between postintervention
and follow-up is supposed to illustrate the decline of achieved
improvement. We used the last follow-up assessment point.
Fourth, the percentage of dropouts is a potential moderator variable, which enabled us to assess whether trials with high attrition
rates (i.e., narrowed effective populations of high responders)
differ in outcome from trials keeping more participants at postintervention (Rüsch et al., 2008).

Multiple Outcome Measures
There are two general approaches to dealing with multiple
outcome measures within studies. In the single-value approach,
each study is represented by a single value. For example, this can
be the average measurement per study (Durlak, 2000). This procedure does not perform very well with respect to recovering the
true effect size (Bijmold & Pieters, 2001). In the complete-set
approach, all outcomes are individually included in the analysis,
using all available information. The most commonly used procedure is to incorporate the values of all measurements within studies
and to treat these as independent replications (Bijmold & Pieters,
2001). In this case, studies with many outcomes may have a larger
effect on the results of meta-analysis than studies with few measurements (Rosenthal, 1991). Hence, we count the outcomes
within each study as an independent weighted replication within an
HLM framework, using all available information (Raudenbush &
Bryk, 2002). This procedure turns out to be sensible in a Monte
Carlo comparison (Bijmold & Pieters, 2001). To determine one
main outcome measure for every study did not seem sensible to us,
because (a) it implies a significant loss of information and a loss in
construct validity (Bijmold & Pieters, 2001), (b) even the developer of DBT refers to several main outcome measures in her
primary studies, and (c) the heterogeneity of the reported outcome
measures (34 measures) does not allow for reasonable determination of one specific main outcome measure.

Specific Outcomes
Suicidal and self-injurious behaviors. The following measures were applied to assess suicidal and self-injurious behavior:
2

We would like to thank Melanie Vonau, Technical University of
Braunschweig.
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Lifetime Parasuicide Count (Linehan & Comtois, 1996), Overt
Aggression Scale–Modified (Coccaro, Harvey, KupsawLawrence, Herbert, & Bernstein, 1991), and Suicide Attempt SelfInjury Interview (formerly called the Parasuicide History Interview; Linehan, Comtois, Brown, Heard, & Wagner, 2006).
Furthermore, the rates of patients engaging in self-injurious behaviors and suicide attempts were included. Given that selfinjurious behaviors are not normally distributed, we applied odds
ratios to calculate effect sizes (Fleiss, 1994; see Appendix). The
log-odds ratios were transformed into Hedges’s g (Haddock et al.,
1998; Hasselblad & Hedges, 1995; see Appendix). Additionally,
chi-square values were converted into Hedges’s g (Rosenthal,
1994; see Appendix).
Dropout.
Because the maintaining of therapy takes the
second priority on the target hierarchy, we calculated effect
sizes based on odds ratios (Fleiss, 1994) between the dropout
rates of DBT and control conditions from pretreatment to posttreatment.

Results
The initial search yielded 75 studies that reported empirical
evidence on DBT. Figure 1 shows a summary of the study selection process. After filtering according to the inclusion criteria, 26
trials were included. Table 1 describes all 26 studies that were
included in the meta-analysis. When results based on the same
sample were reported in several studies, sample data were included
only once, resulting in a total sample of 16.
Of all the studies that were selected for the analysis, eight were
classified as controlled by randomization (Clarkin et al., 2007;
Koons et al., 2001; Linehan et al., 1991, 2002, 1999; Linehan,
Comtois, Murray, et al., 2006; McMain et al., 2009; van den Bosch
et al., 2005), seven were included as neither randomized nor
controlled (Comtois, Elwood, Holdcraft, Smith, & Simpson, 2007;
Friedrich, Gunia, & Huppertz, 2003; Höschel, 2006; Kröger et al.,
2006; Linehan et al., 2008; Prendergast & McCausland, 2007;
Simpson et al., 2004), and one was not randomized but controlled
(Bohus et al., 2004). Because this study was not controlled at
follow-up (Kleindienst et al., 2008), it was added to the nRCT
group of studies.
Specific characteristics for some included studies need to be
addressed. Noteworthy are the first studies by Linehan and
colleagues, which included data from two cohorts from pretreatment to posttreatment (Linehan et al., 1991) as well as to
follow-up (Linehan, Heard, & Armstrong, 1993) and only secondary outcome measures from the second cohort from pretreatment to posttreatment (Linehan, Tutek, Heard, & Armstrong, 1994). For further analysis, only those outcome
measures were used that were based on both cohorts. Furthermore, DBT was compared in two RCTs with borderline-specific
treatments (Clarkin et al., 2007; McMain et al., 2009). Using
one of the other borderline-specific treatments as a control
condition might lead to a considerable underestimation of effect
sizes for DBT compared with nonspecific interventions (e.g.,
TAU). Hence, we computed a sensitivity analysis using a dichotomous moderator characterizing both these RCTs. Finally,
two studies included a pure DBT control group and an intervention group with DBT plus pharmacological treatment (Line-

Figure 1. Selection process for studies to be included in the metaanalyses. BPD ! borderline personality disorder; DBT ! dialectical behavior therapy; DBT-F ! dialectical behavior therapy for forensic patients;
PD-tech ! psychodynamic techniques; DBT-A ! dialectical behavior
therapy for suicidal adolescents. DSM ! Diagnostic and Statistical Manual of Mental Disorders.

han et al., 2008; Simpson et al., 2004) classified as nRCTs. The
medication dosage could not be controlled in this meta-analysis
due to a lack of information in most of the primary studies.
Therefore, effect sizes of both groups have been pooled. However, adding a drug to investigate a potentially enhancing effect
of this drug might have a higher impact than just allowing the
patients to continue to use some of the drugs they are already
consuming. Therefore, we included a dichotomous moderator
characterizing both studies with add-on pharmacological treatments to control for possible bias and computed a sensitivity
analysis by using a likelihood ratio test.

Design

nRCT

RCT

nRCT

nRCT

nRCT

RCT

nRCT

RCT

RCT

Study

Bohus et al., 2004,
2000; Kleindienst
et al., 2008

Clarkin et al., 2004,
2007

Comtois et al., 2007

Fassbinder et al.,
2007; Kröger et
al., 2006

Friedrich et al., 2003

Harned et al., 2008;
Linehan, Comtois,
Murray, et al.,
2006

Höschel, 2006

Koons et al., 2001

Linehan et al., 1991,
1993, 1994

29.6 (7.5), 100%
female

Mean age (SD),
gender
Exclusion criteria

Inclusion criteria

Axis I: schizophrenia, bipolar I disorder, BPD, female, one
substance abuse; Axis II: mental
suicide attempt
retardation
or a minimum
of two nonsuicidal self
injuries within
the last 2 years
0, 4, 8, 12 (post) DBT ! 30,
30.9 (7.85), ?%
Axis I: psychotic disorder, bipolar I
BPD
month
ST ! 30,
female
disorder; substance dependence,
TFP ! 30
delirium, dementia, amnestic disorder,
other cognitive disorders; Axis II:
mental retardation
0, 12 (post)
DBT ! 38
34 (range: 19–54), Axis I: substance dependence; Axis II:
BPD, extensive
month
96% female
mental retardation
suicide
attempts, crisis
service history
0, 3 (post), 15,
DBT ! 50
30.5 (7.7), 88%
Axis I: schizophrenia, bipolar I disorder, BPD, age $ 18
30 (FU) month
female
substance abuse, substance
dependence, dementia; Axis II:
mental retardation; Axis III: current
symptoms
0, 3, 6, 9, 12
DBT ! 33
33.4 (8.8), 91%
Axis I: acute psychosis
BPD
(post) month
female
0, 12 (post), 24
DBT ! 52,
29.3 (7.5), 100%
Axis I: schizophrenia, schizoaffective
BPD, female,
(FU) month
CTBE ! 49
female
disorder, psychotic disorder not
recent and
otherwise specified, bipolar disorder;
recurrent selfAxis II: mental retardation; Axis III:
injury
seizure disorder; Other: requiring
medication, a mandate to treatment
0, 2, 8, 12 (post) DBT ! 24
28.3 (6.86), 87.5% Axis I: schizophrenic disorder, substance
BPD
weeks
female
dependence; Axis II: mental retardation,
antisocial personality disorder
0, 3, 6 (post)
DBT ! 14,
34.5 (7.5), 100%
Axis I: schizophrenic disorder, bipolar
BPD, female
month
TAU ! 14
female
disorder, substance dependence; Axis
veterans
II: mental retardation, antisocial
personality disorder
0, 4, 8, 12 (post), DBT ! 22,
26.7 (7.8), 100%
Axis I: Schizophrenic disorder, bipolar
BPD, female 18
18, 24 (FU)
TAU ! 22
female
disorder, substance dependence; Axis
# age # 45,
month
II: mental retardation
suicide attempt
in the past 8
weeks, one
other in the
past 5 years

Sample size

0, 4 (post), 12,
DBT ! 31
24 (FU) month

Assessment
points

Table 1
Studies Included in a Meta-Analysis of Dialectical Behavior Therapy (DBT) for Borderline Personality Disorders (BPDs)

Completers

ITT-LOCF

Completers

ITT-LOCF

ITT-LOCF

Method

Completers

Completers

Post ! 6.8%,
ITT-LOCF
FU ! 18.2%,
post-DBT !
9.1%,
FU-DBT ! 18.2%

Post ! 28.8%, postDBT ! 28.8%

Post ! 4.2%

Post ! 11.8%,
ITT-RRM
FU ! 19.8%,
post-DBT !
3.8%,
FU-DBT ! 11.5%

Post ! 8%

Post ! 12%,
FU ! 40%

Post ! 37%

Post ! 31.1%, postDBT ! 43.3%

Post ! 25.8%,
FU ! 29%

Dropout

Out

Out

In

Out

Out

In

Out

Out

In

Setting
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RCT

RCT

nRCT 0, 6 (post) month DBT ! 16

Linehan et al., 1999

McMain et al., 2009

Prendergast &
McCausland, 2007
Simpson et al., 2004

RCT

DBT ! 25

Baseline, 0, 52
DBT ! 27,
(post), 78 (FU)
TAU ! 31
weeks

nRCT 0, 12 (post)
weeks

0, 4, 8, 12 (post) DBT ! 90,
month
GPM ! 90

0, 4, 8, 12 (post), DBT ! 12,
16 (FU) month
TAU ! 16

DBT ! 24

34.9 (7.7), 100%
female

36.35 (7.42),
100% female
35.3 (10.1), 100%
female

29.4 (9.1), 90%
female

30.4 (6.6), 100%
female

26.8 (9.0), 100%
female

36.1 (7.3), 100%
female

Mean age (SD),
gender
BPD, female,
current opiate
dependence

Inclusion criteria

Method

Post ! 20.8%,
ITT-LOCF
FU ! 20.8%,
post-DBT 36.4%,
FU-DBT ! 36.4%
Post ! 33%
ITT-RRM

Dropout

Post ! 61.1%,
ITT-LOCF
FU ! 64.3%, postDBT ! 33.3%,
FU-DBT ! 41.7%
Axis I: psychotic disorder, bipolar I
BPD, 18 # age # Post ! 38.3%, post- ITT-LOCF
disorder, delirium, dementia; Axis II:
60, at least two
DBT ! 38.9%
mental retardation; Other: a diagnosis
episodes of
of substance dependence in the
suicidal or nonpreceding 30 days, having a medical
suicidal selfcondition that precluded psychiatric
injurious
medications
episodes in the
past 5 years, at
least one of
which was in
the 3 months
preceding
enrollment
Axis I: psychotic disorder, substance
BPD, female
Post ! 31%
SC
dependence
Axis I: schizophrenia, bipolar 1 disorder, BPD
Post ! 20%
SC
substance dependence; Axis III: seizure
disorder, pregnant, lactating; Other:
unwilling to use effective birth control,
unstable medical conditions,
monoamine oxidase inhibitor treatment
in the last 2 weeks, a previous adequate
trial of fluoxetine
Axis I: psychotic disorder, bipolar
BPD, female
Post ! 17.2%,
ITT-RRM
disorder; Axis II: mental retardation
FU ! 24.1%,
post-DBT !
14.6%,
FU-DBT ! 25.9%

Axis I: psychotic disorder, bipolar I
BPD, female,
disorder, major depressive disorder
OAS-M ! 6
with psychotic features, substance
dependence; Axis II: mental
retardation; Axis III: seizure disorder,
pregnant, breastfeeding, planning to
become pregnant; Other: episode of
self-inflicted injury in the 8 weeks
prior to the screening interview
Axis I: psychotic disorder, bipolar
BPD female,
disorder; Axis II: mental retardation
current drug
dependence

Axis I: psychotic disorder, bipolar
disorder; Axis II: mental retardation;
Axis III: seizure disorder

Exclusion criteria

Out

In

Out

Out

Out

Out

Out

Setting

Note. nRCT ! nonrandomized and noncontrolled trial; RCT ! randomized controlled trial; post ! postintervention; FU ! follow-up; ITT ! intention to treat; LOCF ! last observation carried
forward; In ! inpatient setting; Out ! outpatient setting; ? ! no information available; ST ! supportive treatment; TFP ! transference-focused psychotherapy; SC ! statistical control; TAU ! therapy
as usual; CTBE ! community therapy by experts; RRM ! random-effects regression model; CVT %12 ! comprehensive validation plus 12-step therapy; OAS-M ! Overt Aggression Scale–Modified;
GPM ! general psychiatric management.

van den Bosch et al.,
2005, 2002, 2001;
Verheul et al.,
2003

nRCT 0, 7, 12, 21
(post) weeks

Linehan et al., 2008

0, 4, 8, 12 (post), DBT ! 11,
16 (FU) month
CVT % 12 !
12

RCT

Sample size

Linehan et al., 2002

Assessment
points

Design

Study

Table 1 (continued)
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Global Effect From Preintervention to
Postintervention
Calculations of postintervention global effect sizes were based
on all studies. The total number of treated patients was 794; of
these, 217 (27.3%) dropped out between pretreatment and posttreatment. In the DBT condition, there were 499 patients, of whom
123 (24.7%) dropped out between preintervention and postintervention.
Effect of RCTs. Analyzing only RCTs (k ! 8; number of
treated patients ! 553, after dropout ! 391; number of patients
treated with DBT ! 258, after dropout ! 190) resulted in an effect
size estimation of 0.39, 95% CI [0.10, 0.68], t(7) ! 2.59, p ! .036
(two-tailed).
Including the moderator that considers the impact of borderlinespecific controlled RCTs (Clarkin et al., 2007; McMain et al.,
2009) yields an effect size estimation of 0.51, 95% CI [0.38, 0.64],
t(6) ! 8.05, p $ .001 (two-tailed). The moderator effect, interpreted as the difference between the effect of the borderlinespecific controlled RCTs (k ! 2) and RCTs without that control
condition (k ! 6), was &0.50, 95% CI [&0.63, &0.37], t(6) !
&7.68, p $ .001 (two-tailed). A likelihood ratio test indicated a
significant improvement of the model quality when comparing the
unconditional and conditional model, '2(1) ! 12.06, p # .001.
Combined effect of RCTs and nRCTs. There was no evidence for bias tendencies for nRCTs, '2(1) ! 0.006, p ! .938.
Because sensitivity analysis indicates a bias tendency for add-on
pharmacological treatments, '2(1) ! 7.20, p ! .007, those studies
(k ! 2) were excluded. Adding nRCTs (k ! 6; number of treated
patients ! 154, after dropout ! 126) resulted in an effect size
estimation of 0.44, 95% CI [0.27, 0.61], t(13) ! 5.18, p # .001
(two-tailed). There was significant unexplained variance on Level
3 (H ! 109.81, df ! 13, p # .001). Figure 2A shows the ordinary
least squares estimates of the global effects in a forest plot.
Including the moderator that considers the impact of borderlinespecific controlled RCTs yields an effect size estimation of 0.50,
95% CI [0.43, 0.57], t(12) ! 14.7, p $ .001 (two-tailed). The
moderator effect was &0.49, 95% CI [&0.56, 0.42], t(12) !
&13.5, p $ .001 (two-tailed). A likelihood ratio test indicated a
significant improvement of the model quality, '2(1) ! 20.87, p #
.001. There was no significant unexplained variance on Level 3
(H ! 17.89, df ! 12, p ! .119).
Model fit. To test the homogeneity of the error variance, we
plotted residual versus predicted values on Level 1. The assumption of a normal distribution of the unexplained variance was
checked with a normal Q–Q plot and a Kolmogorov–Smirnov test
(z ! 1.05, N ! 118, p ! .208, two-tailed). No violation of the
model assumptions was found.
Tests for publication bias. To reduce the file-drawer effect,
we tried to identify unpublished studies. Figure 2B shows in a
funnel plot the relationship between study effects and sample sizes.
The assumption of a normal distribution of samples’ effect sizes
was checked with a normal Q–Q plot and a Kolmogorov–Smirnov
test (z ! 0.71, N ! 14, p ! .627, two-tailed; Begg & Berlin, 1988;
Greenhouse & Iyengar, 1994). Hence, there was no evidence for
publication bias in the conventional inspection. As another test for
publication bias, we assessed the fail-safe number according to
Rosenthal (1979). Eight nonpublished RCTs with effect sizes of 0
and a sample size of 35 in the experimental group and in the

control group had to be included in the analysis in order to reduce
the obtained effect size of 0.39 of the eight RCTs to a small effect
size of about 0.2. Seventeen additional nRCTs with an effect size
of 0 and a sample size of 29 in the experimental group had to be
conducted in order to decrease the effect size of 0.44 of the 14
included studies to 0.2.

Moderators
The mean methodological quality of the studies, based on the
checklist developed by Downs and Black (1998), was 22.0
points (SD ! 2.0). According to MacLehose (2000), nRCTs
with low methodological quality might tend to overestimate the
effect of the intervention. Therefore, the methodological quality
of RCTs and nRCTs was compared. A Mann–Whitney U test
showed no significant difference between the means (z !
&0.13, p ! .461, one-tailed). We determined the interrater
reliability of the two blind raters by using the intraclass correlation coefficient for rater consistency in a two-way mixed
model, with raters as fixed and studies as random factors
(Rustenbach, 2003). The subscales of the checklist by Downs
and Black (1998) were included as dependent variables. The
intraclass correlation coefficient for single measures was .97
with a 95% CI [0.95, 0.98]. The mean dropout was 25.8%
(SD ! 15.6%; minimum ! 4.2%, maximum ! 61.1%). No
significant differences emerged between the mean dropout rates
of RCTs and nRCTs (Mann–Whitney U test, z ! &0.32, p !
.805, two-tailed). The mean duration of the intervention was
40.0 weeks (SD ! 17.2; minimum ! 12 weeks, maximum ! 52
weeks). The mean number of summarized effects was 8.6
(SD ! 4.1; minimum ! 1, maximum ! 16). No impact of
moderators emerged in our analyses with the exception of the
moderator considering the impact of RCTs with borderlinespecific controlled treatments.3 A likelihood ratio test comparing the model that included only this moderator with the model
that included all moderators was nonsignificant, '2(5) ! 2.47,
p ! .781. No difference was found between a linear ( p ! .486)
and quadratic ( p ! .507) function for the relationship between
time and global study effect sizes.

Effect of Treatment as Usual
Analyzing the pre- to posttreatment effect sizes of TAU of five
studies (Bohus et al., 2004; Koons et al., 2001; Linehan et al.,
1991, 1999; van den Bosch et al., 2005; number of treated patients
with TAU ! 83, after dropout ! 59) resulted in an effect size
estimation of 0.11, 95% CI [&0.20, 0.42], t(4) ! 0.67, p ! .541
(two-tailed). There was significant unexplained variance on Level
2 (H ! 11.27, df ! 4, p ! .023). No violation of the model
assumptions was found (Kolmogorov–Smirnov test, z ! 0.63, p !
.999, two-tailed).

Specific Outcome: Suicidal and Self-Injurious
Behaviors
Fifteen studies report effects for self-injurious behaviors (except
for Kröger et al., 2006). Four studies (Höschel, 2006; Linehan et
3

See supplemental materials for results.
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Figure 2. (A) The forest plot of ordinary least squares estimate for the moderated global effect sizes (95%
confidence interval). Dashed lines denote randomized controlled trials (RCTs). (B) The funnel plot shows the
relationship between study effects (x-axis) and sample sizes of the dialectical behavior therapy treatment group
(y-axis). Circles denote RCTs.

al., 2002, 1999; Simpson et al., 2004) did not report rates to
calculate odds ratios; hence, these studies were excluded from
analyses. Because suicidal and self-injurious behaviors were not
inclusion criteria for the remaining studies, we used a dichotomous
moderator characterizing studies that examine samples with high

rates of self-injurious behaviors (k ! 6). The number of treated
patients was 643; of these, 183 (28.5%) dropped out between
pretreatment and posttreatment. There were 377 patients treated by
DBT, of which 103 (27.3%) dropped out between preintervention
and postintervention.
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Effect of RCTs. Analyzing only RCTs (k ! 6) resulted in an
effect size estimation of 0.23, 95% CI [&0.00, 0.46], t(5) ! 1.93,
p ! .110 (two-tailed).
Including the moderator that considers the impact of borderlinespecific controlled RCTs (Clarkin et al., 2007; McMain et al.,
2009) yields an effect size estimation of 0.60, 95% CI [0.49, 0.71],
t(4) ! 10.61, p $ .001 (two-tailed). The moderator effect was
&0.56, 95% CI [&0.67, &0.45], t(4) ! &9.91, p $ .001 (twotailed). A likelihood ratio test for improvement of the model
quality from an unconditional to a conditional model was significant, '2(1) ! 10.68, p # .001.

Combined effect of RCTs and nRCTs. Adding nRCTs (k !
5; number of treated patients ! 142, after dropout ! 99) resulted
in an effect size estimation of 0.37, 95% CI [0.17, 0.57], t(10) !
3.59, p ! .006 (two-tailed). There was no evidence for bias
tendencies for nRCTs, '2(1) # 0.28, p ! .597. There was significant unexplained variance on Level 3 (H ! 45.55, df ! 10, p #
.001). Figure 3A shows the ordinary least squares estimates of the
study effects in a forest plot.
Including the moderator that considers the impact of borderlinespecific controlled RCTs (Clarkin et al., 2007; McMain et al.,
2009) yields an effect size estimation of 0.56, 95% CI [0.52, 0.60],

A
1) Bohus et al. 2004
2) Clarkin et al. 2007
3) Comtois et al. 2007
4) Friedrich et al. 2003
5) Koons et al. 2001
6) Linehan et al. 1991
7) Linehan et al. 2006
8) Linehan et al. 2008
9) McMain et al. 2009
10) Prendergast & McCausland 2007
11) v.d. Bosch et al. 2005
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Figure 3. (A) The forest plot of ordinary least squares estimate for the moderated effect sizes (95% confidence
interval) of suicidal and self-injurious behaviors. Dashed lines denote randomized controlled trials (RCTs). (B)
The funnel plot shows the relationship between study effects (x-axis) and sample sizes of the dialectical behavior
therapy treatment group (y-axis). Circles denote RCTs.
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t(9) ! 27.04, p $ .001 (two-tailed). The moderator effect was
&0.52, 95% CI [&0.56, &0.48], t(9) ! &23.47, p $ .001 (twotailed). A likelihood ratio test for improvement of the model
quality from an unconditional to a conditional model was significant, '2(1) ! 19.5, p # .001. There was no significant unexplained variance on Level 3 (H ! 3.3, df ! 9, p ! .951).
Model fit. Again, no violation of the model assumptions was
found (Kolmogorov–Smirnov test, z ! 0.66, N ! 22, p ! .729,
two-tailed). A likelihood ratio test for improvement of the model
quality from an unconditional to a conditional model was nonsignificant, '2(5) ! 0.82, p ! .976. No impact of moderators
emerged in our analyses,4 nor was any difference found between a
linear ( p ! .230) and quadratic ( p ! .221) function for the
relationship between time and global study effect sizes.
Tests for publication bias. Figure 3B shows in a funnel plot
the relationship between study effects and sample sizes. Again,
there was no evidence for publication bias (Kolmogorov–Smirnov
test, z ! 1.09, N ! 11, p ! .186, two-tailed). One nonpublished
RCT with an effect size of 0 and a sample size of 42 in the
experimental group and in the control group had to be included in
the analysis, reducing the obtained effect size of 0.23 of the six
RCTs to a small effect size of 0.2. Nine additional nRCTs with an
effect size of 0 and sample size of 34 in the experimental group
had to be conducted in order to decrease the effect size of 0.37 of
the 11 included studies to an effect size of 0.2.

Dropout Rate
Comparison of dropout rates between DBT and control conditions (k ! 8) resulted in a global effect size of 0.03, 95% CI
[&0.46, 0.52], t(7) ! 0.11, p ! .910 (two-tailed). There was
significant unexplained variance on Level 2 (H ! 45.6, df ! 7,
p # .001). No violation of the model assumption was found
(Kolmogorov–Smirnov test, z ! 0.81, p ! .450, two-tailed).

Global Effect Post-Follow-Up
Calculation of post-follow-up global effect sizes was based on
seven studies, of which five were categorized as RCTs (Linehan,
Comtois, Murray, et al., 2006; Linehan et al., 2002, 1993, 1999;
van den Bosch et al., 2005), and two were included as neither
randomized nor controlled (Fassbinder et al., 2007; Kleindienst et
al., 2008). The total number of patients was 336; of these, 94
(28.0%) dropped out between pretreatment and follow-up. There
were 205 patients treated with DBT, of which 55 (26.8%) dropped
out between preintervention and follow-up.
Effect of RCTs. Analyzing only RCTs (k ! 5; number of
treated patients ! 255, after dropout to postintervention ! 203,
after dropout to follow-up ! 190; number of patients treated with
DBT ! 124, after dropout to postintervention ! 108, after dropout
to follow-up ! 98) resulted in an effect size estimation of &0.20,
95% CI [&0.25, &0.15], t(4) ! &8.37, p # .001 (two-tailed),
without evidence for unexplained variance on Level 3 (H ! 1.12,
df ! 4, p ! .891).
Combined effect of RCTs and nRCTs. Adding nRCTs (k !
2; number of treated patients ! 81, after dropout to postintervention ! 67, after dropout to follow-up ! 52) resulted in an effect
size estimation of &0.05, 95% CI [&0.22, 0.12], t(6) ! &0.59,
p ! .578 (two-tailed). A significant likelihood ratio test, '2(1) !
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9.33, p ! .003, indicates the bias tendencies for nRCT. Taking this
positive result of the sensitivity analysis into account, we analyzed
a model fit including only RCTs.
Model fit. To test the homogeneity of the error variance, we
plotted residual versus predicted values on Level 1. The assumption of normal distribution was checked for the error variance
(Kolmogorov–Smirnov test, z ! 0.67, p ! .964, two-tailed) and
samples’ effect size (Kolmogorov–Smirnov test, z ! 0.39, p !
.991, two-tailed). Figure 4A shows the ordinary least squares
estimates of the posttreatment to follow-up effect in a forest plot.
Figure 4B shows in a funnel plot the relationship between study
effects and sample sizes.

Moderators
The mean interval from posttreatment to follow-up was 32.4
weeks (SD ! 18.4; minimum ! 16 weeks, maximum ! 52
weeks). The mean methodological quality was 23.8 points (SD !
1.9; minimum ! 21, maximum ! 26). The mean dropout from
preintervention to follow-up was 29.45% (SD ! 19.6%; minimum ! 18%, maximum ! 64%) and from postintervention to
follow-up was 7.7% (SD ! 4.6%; minimum ! 0%, maximum !
12%). The mean number of summarized effects was 3.8 (SD !
3.4; minimum ! 1, maximum ! 8). No impact of moderators was
found. Again, no difference was found between a linear ( p ! .431)
and quadratic function ( p ! .555) for the relationship between
time and posttreatment to follow-up effect estimation. A likelihood
ratio test for improvement of the model quality from an unconditional to a conditional model was nonsignificant, '2(2) ! 0.21,
p ! .900.

Discussion
The present meta-analysis found a moderate effect size for DBT
in the treatment of BPD patients. However, this holds true when
we compare DBT with TAU, comprehensive validation plus 12step therapy and community therapy by experts, whereas effect
sizes decrease to small when DBT is compared with borderlinespecific treatments. Although we found no evidence for the relative efficacy of DBT compared with other borderline-specific
treatments, it is important to note that finding no significant
differences between treatments in a study does not allow a conclusion that the treatments are equivalent. For example,
transference-focused psychotherapy was a treatment condition in
one of the RCTs with borderline-specific treatment (Clarkin et al.,
2007). In this study, transference-focused psychotherapy was consistently related only to the reduction in aggression compared with
DBT. Hence, there might be different impacts of treatment approaches on the heterogenic symptoms of BPD individuals. However, no follow-up data were reported for both RCTs with
borderline-specific controlled treatments yet.
Adding nRCTs to the calculation of effect sizes yields smaller
moderated confidence intervals, indicating a better estimation of
the true effect size. This result was obtained when summarizing all
reported outcome measures as well as when focusing on the
reduction of suicidal and self-injurious behaviors in particular.
4

See supplemental materials for results.
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A

Generalizability

B

All selected studies obtained at least satisfactory scores in the
quality ratings; therefore, the overall methodological quality can
be considered adequate. Confidence intervals of the effects were
narrow as a result of the Bayesian estimation. A possible bias
caused by nonpublished studies (publication bias) is supported
neither by nonexplained variance nor by the inspection of funnel
plots. Because only eight RCTs and eight nRCTs could be integrated, the most stable calculation was used. Sensitivity analyses
found no bias in effect size estimation when nRCTs were integrated as well. However, it has to be noted that the sample sizes in
the DBT treatment groups of RCTs were mainly small (n # 30),
with the exception of Linehan et al. (2006; n ! 52), Clarkin et al.
(2007; n ! 30), and McMain et al. (2009; n ! 90).
To ensure treatment integrity, we included only studies reporting four components of DBT (individual therapy, group format
training, consultation team, telephone or staff coaching). Because
several adaptations were reported (e.g., outpatient and inpatient
setting, duration of group sessions, frequency of telephone and
staff coaching), we assume that our findings indicate that DBT is
a robust treatment approach across clinical practice. All RCTs
were conducted with the supervision or cooperation of Marsha
Linehan as the developer of DBT—with one exception (Clarkin et
al., 2007), in which acknowledged experts supervised the three
treatment conditions. Noteworthy are the large effect sizes in the
developer’s study (Linehan et al., 1991; see Figure 2B, Study 8;
Figure 3B, Study 6), indicating a possible bias due to an overlap of
therapist and researcher team (Linehan et al., 1994). Adherence
scales were used in five studies (Clarkin et al., 2007; Koons et al.,
2001; Linehan, Comtois, Murray, et al., 2006; McMain et al.,
2009; van den Bosch et al., 2005), whereas none of the nRCTs
applied an adherence scale. With the exception of one study
(Prendergast & McCausland, 2007), all nRCTs were conducted
with the supervision or cooperation of known DBT experts.

Figure 4. (A) The forest plot of ordinary least squares estimate for the
posttreatment to follow-up effect sizes (95% confidence interval). Dashed
lines denote randomized controlled trials (RCTs). (B) The funnel plot
shows the relationship between study effects (x-axis) and sample sizes of
the dialectical behavior therapy treatment group (y-axis). Circles denote
RCTs.

These findings support the assumption that DBT is effective in
clinical practice as well. Our results also confirm similar overall
effect sizes recently reported by Öst (2008), who did not select
studies for diagnosis and used a fixed-effects model. However,
contrary to one of the main aims of DBT (Linehan, 1993a), no
significant difference in the dropout rates between DBT and control conditions was found.
The moderated global effect of DBT decreased at follow-up,
indicating that more research is needed to improve the transfer in
daily life. Given that only five RCTs were included, however, this
finding should be interpreted with caution. Both excluded nRCTs
(Fassbinder et al., 2007; Kleindienst et al., 2008) were conducted
in an inpatient setting in Germany, collecting data at long-term
follow-up assessment points (30 and 20 months, respectively). In
both nRCTs, patients received treatment (community therapy by
experts or TAU) during the follow-up period, which might have a
positive impact on global effect sizes at follow-up.

Limitations
There are limitations that should be considered in interpreting
the results. We have been able to include only published reports,
which might result in a loss of studies that have not been published
(e.g., doctoral dissertations or oral presentations). Moreover, trials
using only components of DBT (e.g., skills training) or
component-control designs could not be integrated.
Although we tried to control for moderating effects, the number
of moderators being analyzed is limited. Further aspects of the
included studies might be considered as having an impact on effect
sizes. For example, we assume high comorbidity rates for BPD
with Axis I disorders, even though relevant data were missing in a
number of studies (e.g., Bohus et al., 2004; Friedrich et al., 2003;
Linehan et al., 1991; van den Bosch et al., 2005). Mood, anxiety,
and eating disorders have the highest comorbidity rates in the
outpatient (Zimmerman & Mattia, 1999) and inpatient settings
(Zanarini et al., 1998). These comorbid disorders might complicate
the planning and implementation of treatment and might exert a
negative impact on effect sizes.
Because of the heterogeneity of BPD symptoms, a variety of
measures that were mainly nonspecific to BPD were used. Overall,
34 different measures were reported, 18 of which were self-report
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measures. On average, about eight effect sizes per study were
summarized. Yet the risk remains that specific effects cannot be
detected because of chosen measures. For instance, there is evidence that self-report instruments tend to obtain more valid information on experiential symptoms at the criteria level, whereas
interviews tend to obtain more valid information on behavioral
symptoms (Hopwood et al., 2008). It was already shown in the first
study (Linehan et al., 1991) that self-rated emotional impairment
(depression, hopelessness, suicide ideation, or questioning the
reason for living) did not improve. In the area of suicidal and
self-injurious behaviors, a major focus of DBT, the more effective
interviews assess the type and frequency of those behaviors (e.g.,
Suicide Attempt Self-Injury Interview; Linehan, Comtois, Brown,
et al., 2006). Therefore, we assume that the moderate global effect
size might not be attributed primarily to methodological difficulties, as both experiential and behavioral symptoms were obtained
by two types of measures (i.e., self-reports vs. interviews that
provide valid information).
In addition, we were unable to control the impact of utilization
of psychiatric services or other psychosocial treatments in parallel
to DBT (e.g., Linehan et al., 1991; Linehan, Comtois, Murray, et
al., 2006; McMain et al., 2009) as well as treatments during the
follow-up period (e.g., Fassbinder et al., 2007; Kleindienst et al.,
2008; Linehan et al., 1993).

Implications
A moderate effect size also points to the potential for improving
the treatment. Although several studies have evaluated the DBT’s
effectiveness, there has been less emphasis on the processes and
mechanism of change. Even though there is no evidence based on
the data reviewed in this meta-analysis, relying on process research
(e.g., Shearin & Linehan, 1992) or adding and evaluating treatment
modules targeting specific syndromes (e.g., the consequences of
sexual and physical abuse; Harned & Linehan, 2008) might improve standard DBT and make it even more effective.
To facilitate outcome comparisons in different domains for
future studies, we suggest that the scientific community come to an
agreement about a core battery of assessment measures. Some
suggestions were already made for personality disorders in general
(Strupp, Horowitz, & Lambert, 1997), including assessment of
different perspectives and dimensions of change. There are appropriate measures for general BPD symptoms (e.g., Borderline Personality Disorder Severity Index–Version IV; Arntz et al., 2003),
and for suicidal and self-injurious behaviors in particular (e.g.,
Suicide Attempt Self-Injury Interview; Linehan, Comtois, Brown,
et al., 2006), which could be used as a standard in future research.
Future studies should compare active borderline-specific treatments that have also demonstrated their efficacy: for example,
schema-focused therapy (Giesen-Bloo et al., 2006), transferencefocused therapy (Clarkin et al., 2007), psychoanalytic therapy
(Bateman & Fonagy, 1999, 2008), and general psychiatric management (Kolla et al., 2009; McMain et al., 2009). Considering
that different effects for treatment conditions were revealed in such
comparison studies, several long-term ($3 years) follow-up assessment points need to be conducted in order to rule out differential strength of competing treatment approaches.
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Rüsch, N., Schiel, S., Corrigan, P. W., Leihener, F., Jacob, G. A.,
Olschewski, M., . . . Bohus, M. (2008). Predictors of dropout from
inpatient dialectical behavior therapy among women with borderline
personality disorder. Journal of Behavior Therapy and Experimental
Psychiatry, 39, 497–503.
Rustenbach, J. S. (2003). Metaanalyse. Eine anwendungsorientierte Einführung [Meta-Analysis: A user-oriented introduction]. Bern, Germany:
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Appendix
Formulae
Between-Groups Effect Size

Transforming Odds Ratios Into Hedges’s g
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Transforming Product–Moment Correlation and ChiSquare Statistics Into Hedges’s g
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Within-Group Effect Size
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! reliability of each study’s effect,
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0j ! maximum likelihood estimate of the parameter variance,
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! weighted least square estimator of the grand mean,
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Transforming t Statistics or Single-Group Repeated
Measures Analyses of Variance Into Hedges’s g
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The Empirical Bayes Estimator, !-j , of Each
Study’s Effect
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where
n%I ! number of positive outcome in treatment group,
n&C ! number of negative outcome in control condition,
n%C ! number of positive outcome in control condition, and
n&I ! number of negative outcome in treatment group.

3
,
4)n1 $ n2 # 2* # 1

where
( ! standard deviation,
n ! sample size,
x ! intervention outcome score,
post ! postintervention, and
pre ! preintervention.

respectively
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Hierarchical Linear Model
Unconditional model.
Level 1: Within studies.
ỹjk " . jk- $ ejk,
Level 2: Between outcome measures.
. jk- " 2 0k $ rjk,
Level 3: Between studies.
2 0k " 3 00 $ u0k,

Level 3: Between studies.
2 0k " 3 00 $

%

3 pWpk $ u0k,

p!1

where
W ! study characteristic used as a predictor for the study effect.
Outcome measures j ! 1, . . . , J within studies k ! 1, . . . , K
ejk & N)0; ( jk2 *
rjk & N)0; 0 .- *
u0k & N)0; 0 2 *

Conditional model.
Level 1: Within studies.
ỹjk " . jk- $ ejk,
Level 2: Between outcome measures.
. jk- " 2 0k $ rjk,
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