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HIGHLIGHTS

* A multilevel meta-analysis showed that MST has a small effect on delinquency.
 Small effects were found on five of the secondary outcomes.

» MST was most effective with non-ethnic minority, (sex)offending, younger juveniles.
* Larger effects were found with USA studies.

* Larger effects were found when MST was compared to a non-multimodal treatment.
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332 effect sizes, consisting of N = 4066 juveniles, was conducted to examine the effectiveness of MST. Small
but significant treatment effects were found on delinquency (primary outcome) and psychopathology, substance
use, family factors, out-of-home placement and peer factors, whereas no significant treatment effect was found
for skills and cognitions. Moderator analyses showed that study characteristics (country where the research
was conducted, efficacy versus effectiveness, and study quality), treatment characteristics (single versus multiple
control treatments and duration of MST treatment), sample characteristics (target population, age, gender and
ethnicity) and outcome characteristics (non-specific versus violent/non-violent offending, correction for pre-
treatment differences, and informant type) moderated the effectiveness of MST. MST seems most effective
with juveniles under the age of 15, with severe starting conditions. Furthermore, the effectiveness of MST may

be improved when treatment for older juveniles is focused more on peer relationships and risks and protective
factors in the school domain.
© 2014 Elsevier Ltd. All rights reserved.
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1. Introduction two of such meta-analyses have been conducted: one by dependent

Multisystemic Therapy (MST) is a multi-faceted, short-term, home-
and community-based evidence-based intervention for juvenile delin-
quents and juveniles with social, emotional and behavioral problems,
disseminated in fourteen countries (MST Services Inc., 2010). The
intervention is considered one of the few empirically supported and
evidence-based treatments for conduct problems (see inter alia
Littell, 2005). Moreover, it is one of few interventions targeting exter-
nalizing behavior problems that intensively monitors treatment integri-
ty (Burns, Hoagwood, & Mrazek, 1999; Goense, Boendermaker, Van
Yperen, Stams, & Van Laar, 2014).

MST is based on the premise that adolescent delinquency is
associated with an accumulation of criminogenic risk factors (e.g.,
Loeber, Farrington, Stouthamer-Loeber, & Van Kammen, 1998), in par-
ticular individual, family, peer, school and neighborhood characteristics
(Henggeler, 2011; Henggeler, Schoenwald, Borduin, Rowland, &
Cunningham, 2009; Henggeler, Schoenwald, Rowland, & Cunningham,
2002). The idea that these factors should be targeted simultaneously
finds its base in Bronfenbrenner's (1979) bio-ecological-system
approach, which assumes that human behavior develops within and
across contexts. MST mainly focuses on improving family functioning,
because it is theorized that improvements in family functioning medi-
ate improvements in peer relationships, school functioning and partici-
pation in the community (MST theory of change, Henggeler, 2011).
Furthermore, the implementation of MST is highly flexible and designed
to address specific individual risk factors. This is in line with the
Risk-Need-Responsivity (RNR)-model (e.g., Andrews & Bonta, 2010;
Andrews, Bonta, & Hoge, 1990; Andrews, Bonta, & Wormith, 2006),
which states that judicial interventions should take into account the re-
cidivism risk, and be matched to the criminogenic needs and learning
style and capabilities of the individual.

Therapists visit the juveniles and their families at home and/or in
their community to reduce drop-out rates, to provide treatment exactly
where and when it is needed, and to increase generalizability of newly
acquired skills. Moreover, the therapist is available twenty-four hours
a day, seven days a week, and therapeutic sessions may take place up
to everyday. MST uses well-established treatment strategies derived
from strategic family therapy, structural family therapy, behavioral
parent training and cognitive-behavioral therapy (Borduin, 1999).
Finally, MST is accompanied by training and supervision, organizational
support and adherence measures to monitor treatment integrity
(Henggeler, 2011).

Since the first efficacy trial (Henggeler et al., 1986) and subsequent
implementation of MST, the treatment has been implemented in a
growing number of teams, regions and countries. The target population
has expanded from delinquent and antisocial juveniles to abused and
neglected juveniles (e.g., Brunk, Henggeler, & Whelan, 1987), sex
offenders (e.g., Borduin, Henggeler, Blaske, & Stein, 1990), youth with
psychiatric emergencies (e.g., Henggeler et al., 1999), substance-abusing
and -dependent juveniles (e.g., Henggeler, Pickrel, & Brondino, 1999),
youth with poorly controlled type [ diabetes (e.g., Ellis et al., 2004), and ju-
veniles with obesity (e.g., Naar-King et al., 2009). All of these variants
have been examined at least once, resulting in a total of 20 published
randomized controlled trials in 2012 (MST Services Inc., 2012).

With the growing number of randomized controlled studies, a
meta-analysis of the effectiveness of MST became possible. To date,

researchers, associated with the developers of MST (Curtis, Ronan, &
Borduin, 2004), and the other by independent researchers (Littell,
Campbell, Green, & Toews, 2005).

The first meta-analysis by Curtis et al. (2004) included published
studies with random condition allocation about any available MST var-
iant, resulting in eleven eligible studies, consisting of seven independent
(non-overlapping) samples and a total of 708 juveniles, including delin-
quent juveniles, abused and neglected juveniles and youth at risk for
psychiatric hospitalization. The meta-analysis yielded a moderate
overall effect of MST compared to the control group (d = .55), and larg-
er effect sizes were found specifically for family relationships compared
to individual adjustment and peer relationships. Furthermore, optimal
conditions of delivery showed larger effects than clinical representative
conditions (i.e., efficacy versus effectiveness, Flay et al., 2005).

Shortly after publication of the Curtis et al. review, Littell et al.
(2005) published their Cochrane systematic review of MST. Littell and
colleagues also included non-published studies, which yielded different
outcomes than published studies in the Curtis et al. review. Consequent-
ly, the Little et al. meta-analysis consisted of 21 studies from eight inde-
pendent samples, and a total of 1230 juveniles for whom they found
inconclusive evidence for the effectiveness of MST.

More than these contradictive outcomes, an article by Littell (2005)
about methods used in systematic reviews raised controversy about the
evidence-base of MST. Littell (2005) criticized the prior meta-analysis
and previous MST research by questioning methodological quality of
the studies and incomplete reports of randomization procedures. Addi-
tionally, an important point of criticism was the issue that few studies
after MST were conducted independently of the MST developers. Nota-
bly, Petrosino and Soydan (2005) reviewed 50 meta-analyses of social
interventions and conducted a meta-analysis of 300 randomized field
trials of interventions targeting recidivism in order to examine the
impact of dependency of researchers on study outcomes. They found
that research conducted by dependent researchers yielded consistently
and substantially larger effect sizes. Lipsey (1995), however, reported
about similar findings in his 1992s meta-analysis that a higher level of
treatment integrity, due to closely monitoring researchers, is an alterna-
tive explanation for the phenomenon Littell referred to as “program
allegiance” or “conflicts of interest”.

Since these MST meta-analyses and their responses, the
(international) research base for MST has grown. Consequently, it
seems time to conduct a new meta-analysis. The main aim of the present
multilevel meta-analysis therefore was to examine the impact of MST,
specifically with juvenile offenders on delinquency (considered to be
the primary outcome, because the initial goal of MST is to prevent delin-
quency) and on other behavioral and psychosocial outcomes (designat-
ed as secondary outcomes). Another aim was to assess moderators that
may have an effect on the outcomes. These moderators included post-
treatment effects on secondary outcomes, including psychopathology
and parenting skills, outcome characteristics, such as informant type,
sample characteristics, like age and gender, treatment characteristics,
such as control treatment composition and - in line with the objections
of Littell (2005) - study characteristics, including publication status
and the (in)dependence of researchers.

This meta-analysis differs from both previous meta-analyses with
respect to several aspects in order to be able to account for shortcom-
ings of the previous analyses (i.e., exclusion of non-published studies,
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exclusion of non-randomized studies and inclusion of other target
populations than juvenile delinquents) and to make maximum use of
the grown body of research on MST.

First, in contrast to the Curtis et al. (2004) meta-analysis, non-
published studies were included to reduce possible publication bias.
Published studies on average show larger treatment effects than
non-published studies (Hopewell, McDonald, Clarke, & Egger,
2007; McAuley, Pham, Tugwell, & Moher, 2000). Excluding unpub-
lished studies could therefore result in an overestimation of the
actual effect size.

Second, in contrast to both meta-analyses, non-randomized
(quasi-experimental) studies were included. Although randomized
controlled trials are considered a more valid study design enabling caus-
al inference, Shrier et al. (2007) found that non-randomized studies
generally produce similar results, and that the advantages of including
non-randomized studies outweigh the disadvantages (e.g., increased
external validity, more statistical power, less publication bias). Includ-
ing these studies in the current analyses yields a larger number of stud-
ies to be analyzed. The possible influence of study quality (Moher et al.,
1998) was accounted for by adding a study quality index.

Third, again in contrast to both previous analyses, only antisocial,
conduct disordered and/or delinquent juveniles receiving regular MST
were included. Juveniles receiving MST for abuse and neglect, diabetes,
psychiatric emergencies and obesity were excluded, because these pop-
ulations differ from the original target population, which could result in
differences in the way MST is carried out and subsequently different
treatment effects. Exclusion of these studies is thought to yield results
that can better be generalized to the population of juvenile delinquents
receiving MST.

Finally, the present study is a multilevel meta-analysis, so that mul-
tiple effects within studies can be included to generate more statistical
power, and to be able to fully exploit the available research data. The
larger number of studies compared to the previous meta-analyses and
the multilevel design make it possible to (a) analyze more outcome
measures and (b) conduct more comprehensive moderator analyses
to assess the influence of study, treatment and sample characteristics
on treatment effects and (c) analyze outcome measures over a longer
follow-up period. This provides the opportunity to test Littell's (2005)
assumptions about publication bias and conflicts of interest not only
by conducting moderator analyses after the moderating effects of
these aspects, but also by investigating the unique moderating effects
that remain through multiple regression analysis. Consequently, the
present multilevel meta-analysis can shed a new, more conclusive,
light on the effectiveness of MST.

In the current meta-analysis, the following research questions will
be addressed: 1) to what extent is MST effective in the prevention of
recidivism (primary outcome)? 2) To what extent is MST effective in
improving juveniles' functioning on other psychosocial (secondary)
outcomes? 3) Which sample, treatment and study characteristics have
a moderating effect on (heterogeneous) outcomes? 4) What is the
unique contribution of significant moderators when controlling for
other significant moderating variables?

2. Method
2.1. Selection of studies

All reports from 1985 until 2012 addressing the effectiveness of MST
with antisocial or delinquent juveniles were included. This particular
starting year was chosen because the first research on MST - not even
named MST yet — was published in 1986 (Henggeler et al., 1986).

First, three electronic databases were searched using the search
string “Multisystemic therapy” OR “Multisystemic treatment”: Science
Direct, Web of Knowledge and Google Scholar. Furthermore, MST
reviews and primary studies reference sections were searched for qual-
ifying studies: both Curtis et al. (2004) and Littell et al. (2005) meta-

analyses, the MST services Inc. website including referrals to other
websites and databases and MST overview reports (e.g. Henggeler,
2011; MST Services Inc., 2012). This search yielded 112 reports of
which 51 studies met the inclusion criteria of our meta-analysis,
which resulted in 22 independent (non-overlapping) samples.

2.2. Inclusion criteria

To be included in the current meta-analysis, studies had to meet the
following criteria: (1) focus MST, targeting antisocial, conduct disor-
dered and/or delinquent juveniles, (2) assignment of participants took
place into MST and one or more control group(s), (3) pre- and post-
treatment assessment measures and/or follow-up assessment measures
were provided, and (4) statistics suitable for meta-analysis were
available.

Two studies were excluded because they provided no usable
statistics to extract an effect size for MST versus control treatment
(i.e., Glisson et al., 2010; Henggeler et al., 2006). One study (i.e.,
Mitchell-Herzfeld et al., 2008) reported about research in which
assignment methods differed over two inclusion periods. This study
was therefore included as two separate samples (pilot and post-pilot
respectively). When necessary, the information from the primary out-
come study was supplemented with information from the other -
secondary - reports. Consequently, the final sample of studies consisted
of 22 independent samples from 51 reports.

2.3. Coding the studies

Each study was coded using a detailed coding system for recording
outcomes and moderators following the guidelines of Lipsey and Wilson
(2001). For every effect size, the follow-up duration (in months) and if
the outcome had been corrected for pretreatment measures were coded.

The primary outcome was delinquency, defined as any delinquent or
illegal post-treatment activity. This could be reported on a dichotomous
scale (any offense) or on a continuous scale (number of offenses). Offi-
cial record reports as well as self-reported delinquency and all types of
delinquency (i.e. violent, non-violent and overall) were included, and
the source and type of delinquency were coded as potential moderators.

For delinquency, secondary outcomes reported within the same
study were added as continuous moderators, using the effect size clos-
est to post-treatment, because it was hypothesized that a moderating
effect could only be achieved when changes showed immediately
post-treatment. Thereby, post-treatment effects on psychopathology,
internalizing and externalizing behavior, skills and cognitions, sub-
stance use, parenting skills, family functioning (e.g., cohesion, emotional
connectedness, quality of family relationships), parental mental health,
out-of-home placement and peers were included as potential modera-
tors for delinquency.

Secondary outcomes included individual, family and peer outcomes.
Individual outcomes were psychopathology, skills and cognitions and
substance use. For psychopathology, overall as well as specific psycho-
pathological behavior (i.e., externalizing and internalizing behavior),
self-reported as well as other informant reports were included and the
type of behavior and informant was coded as potential moderators. Fur-
thermore, because the CBCL was an important source of psychopatho-
logical outcomes, a potential moderator discriminating between CBCL
and non-CBCL reports was coded as well. For skills and cognitions, a po-
tential moderator discriminating between cognitions, social skills and
other skills was included. Again, all informant reports were included
and the type of informant was coded as a potential moderator. For sub-
stance use, alcohol, soft drugs and other substance use outcomes, from
all possible informants were included. Both type of substance and type
of informant were included as potential moderators.

Family outcomes were family factors and out-of-home placement.
Family factors could be any outcomes reporting on family functioning,
parenting skills and parental mental health, reported by the participant,
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his parents and other informants. The type of outcome reported (i.e.,
family functioning, parenting, parental mental health) and the type of
informant were included as potential moderators. For out-of-home
placement, both incarceration as well as regular (non-criminal) place-
ments and outcomes pertaining to the occurrence (any out-of-home
placement) and number of days (frequency) of out-of home placement
were included and both characteristics were coded as potential
moderators.

Finally, peer outcomes included both peer delinquency as well as
peer relation outcomes. For this outcome, again all informants were
included and the type of peer outcome and the type of informant
were included as potential moderators.

2.4. Moderators

Potential moderators of treatment effects for all studies and out-
comes were grouped into sample characteristics, treatment characteris-
tics and study characteristics.

Sample characteristics were target population (i.e., offenders and
sex-offenders, both charged, arrested or convicted for an offense, and
conduct disordered juveniles, referred from child welfare or mental
health services), age, proportion of males, proportion living with biolog-
ical parents, proportion of migrants (non-Caucasian), proportion previ-
ously arrested and number of previous arrests. Because of little variance
in age between samples, age was coded into a categorical moderator,
discriminating between under and over fifteen years old.

Treatment characteristics were control treatment (one single,
specific treatment versus multiple possible treatments), proportion of
MST completers and duration of MST treatment (in days).

Study characteristics were (in)dependence of authors (i.e., associated
with the developers of MST or not), publication status, country, research
design (randomized versus quasi-experimental), research setting
(efficacy versus effectiveness) and study quality. Because of little vari-
ance in country between samples, the country where the research
was conducted was coded into a categorical moderator, discriminating
between USA and other countries. Studies were considered efficacy
studies when MST treatment therapists were (graduate) students and
not (experienced, masters level) clinicians, indicating non-clinical rep-
resentative conditions (Flay et al., 2005). Study quality was assessed
using the Quality Assessment Tool for Quantitative Studies (Thomas,
Ciliska, Dobbins, & Micucci, 2004), which classifies study quality based
on selection bias, study design, confounders, blinding, data collection
method and withdrawals and dropouts as weak, moderate or strong.
Only the continuous variable (sum of components) was used.

Inter-rater agreement was based on a random selection of 7 studies
that were scored by two coders (first and second author). The inter-
rater reliability proved to be good to perfect with 100% agreement for
publication and research design characteristics, and 90% agreement
for treatment and sample characteristics and effect size calculating
statistics.

2.5. Calculation and analysis of effect sizes

For the effect size, the standardized mean difference, or Cohen's d,
was calculated using formulas from Lipsey and Wilson (2001), Wilson,
(2010) and Mullen (1989). Effect sizes were - if possible - calculated
for both pre- and post-treatment and pre-treatment effects were subse-
quently subtracted from post-treatment effects to correct for pre-
treatment differences. Each continuous moderator was centered around
its mean and dichotomous dummy codes were made for the categorical
variables. Outliers (>3.3 SD; Tabachnik & Fidell, 2007) in follow-up
period and effect sizes were winsorized.

To account for dependency of study results in the current analysis
design, we used a multilevel random effects model for the calculation
of combined effect sizes and for conducting moderator analyses (Hox,
2002; Van den Noortgate & Onghena, 2003). The program MLwiN was

used to conduct multilevel analysis, using a multilevel random effects
model that allows for the hierarchical structure of the data, in which
the effect sizes (the lowest level) are nested within studies (the highest
level). The model makes it possible to include multiple outcome effects
per study, regarding, for example, different follow-up durations, differ-
ent measures of the same construct or different informants. The
random-effects model is often used, and can be extended by including
moderators. The effect size standard error was included in the model
as a measure of precision for each effect size. Iterative maximum likeli-
hood procedures were applied to estimate unknown parameters.

Finally, the a priori power was estimated using the given standard
errors with a small effect size (d = .200) at a significance level of
p < .05 using the formulas from Snijders and Bosker (1999) and Hox
(2010). A priori power based on expected small, medium or large effects
at p < .05 is generally used as a yard stick to evaluate the statistical
power of a study, but post-hoc established statistical power is also infor-
mative unless observed effect sizes are extremely small, approaching
zero (Hoenig & Heisey, 2001; Tabachnik & Fidell, 2007). Therefore, the
observed (post-hoc) statistical power for the overall effect size analyses
was also estimated.

After moderator analyses, the significant moderators for each
outcome variable were entered into a simple non-hierarchical multiple
regression analysis to examine the unique influence of each moderator.
First of all correlation analysis of all significant moderators was con-
ducted. Highly correlating (i.e. Pearson's Correlation > .8) moderators
were excluded from the multivariate analysis in order to prevent
multicollinearity problems. In those cases, the moderators with high
correlations with more than one other moderator were excluded.

2.6. File drawer analysis

It is commonly known that studies with no significant or negative
results are less likely to be published than studies with positive and
significant results. This phenomenon, referred to as the ‘file drawer
problem’ (Rosenthal, 1995), was also highlighted by Littell (2005)
with the previous meta-analysis. Although part of this problem should
be resolved by the inclusion of non-published studies in the current
meta-analytic study, file drawer bias was examined by inspecting the
distribution of each individual study's effect size on the horizontal axis
against its sample size, standard error or precision (the reciprocal of
the standard error on the vertical axis). If no publication bias is present,
the distribution of effect sizes should be shaped as a funnel, and there-
fore a violation of funnel plot symmetry reflects publication bias
(Sutton, 2009). Selectivity bias according to the funnel plot was exam-
ined using MIX 2.0 (Bax, 2011).

3. Results

The current meta-analysis consists of k = 22 studies, reporting on
N = 4066 juveniles of whom n = 1890 received MST treatment and
n = 1835 constituted the control group. Appendices A, B and C present
the included studies and their characteristics.

Cohen's (1988) guideline was used to interpret effect sizes, with ef-
fect sizes of d = .20 considered small, d = .50 medium and d = .80 large.
The overall distribution of effect sizes is presented in Table 1.

As can be derived from Table 1, all outcome variables, except skills
and cognitions, yielded small significant effect sizes. The test for hetero-
geneity was significant for delinquency, family factors, psychopathology
and peer factors. The estimates of the statistical power show that the a
priori power was insufficient for substance use and peer factors. Even
though the power for peer factors was low, a significant effect was
still found. Furthermore, posteriori power testing for substance use
showed that the power to detect the observed effect size was sufficient
(power = .782).

Funnel plot examination suggested that there was publication bias
for all outcomes, except for skills and cognition. Table 1 therefore



472 T. van der Stouwe et al. / Clinical Psychology Review 34 (2014) 468-481

Table 1
Results for the overall mean effect size, fail-safe numbers and overall mean effect size after trim and fill.
Overall effects # studies #ES Meand Z Heterogeneity Power After trim and fill
# studies #ES Mean d Z Heterogeneity Power
Primary outcome
Delinquency 20 101 201 379 40 980 30 142 014 02 6.1 910
Secondary outcomes
Psychopathology 16 66 268 53" 38% 988 22 77 166 25" 51" 910
Skills and cognitions 7 29 —016 02 14 767 7 29 —016 02 14 767
Substance use 5 18 291 24" 16 508 6 19 191 13 14 393
Family factors 12 70 143 24" 21" 959 13 71 133 207 24" 910
Out-of-home placement 14 19 267 39" 16 894 18 24 143 16 23" 732
Peer factors 8 29 213 1.7¢ 20" 472 11 32 153 06 2.7 212

Note. # studies = number of independent studies; # ES = number of effect sizes; Z = difference in mean d with reference category; mean d = mean effect size (d);

heterogeneity = within class heterogeneity (2).
* p<.05.

** p<.01.

*HE p<.001.

includes overall effect sizes after a publication bias has been taken into
account by means of a trim and fill procedure that is, corrected for pub-
lication bias as derived from the funnel plots (as advised by Duval &
Tweedie, 2000a,b). Fig. 1 displays the funnel plot for primary outcome
delinquency. To apply this with the current multi-level design, effect
sizes were filled within studies. Significant small effects only remained
for psychopathology and family factors after the trim and fill correction.
After trim and fill, the a priori power was insufficient for substance use
and peer factors. The analyses yielded insufficient power, even when
the power was estimated a posteriori, that is, with the observed effect
size (a posteriori power: substance use = .371; peer factors = .159).

3.1. Moderator analysis

Because sets of effect sizes proved to be heterogeneous for primary
outcome delinquency, as well as secondary outcomes psychopathology,
family factors and peer factors, moderator analyses were conducted for
these primary and secondary outcome variables before trim and fill. A
moderator is considered to have a significant moderating effect if it
significantly improves model fit. Table 2 shows the significant modera-
tors for delinquency with their corresponding statistics. Table 3 shows
the same for the secondary outcome measures psychopathology, family
factors and peer factors.

Trim and fill plot

13 0.01 limit
—— 0.05 limit
11 1 —— 0.1 limit
Filled synthesis estimate
9
3
% 7] o ® o
£ o °© °
51 )
3 4 0 ooeo
> @
-2 -1,5 1 0,5 0 0,5 1 1,5 2

Effect size

Fig. 1. Trim and fill plot for primary outcome delinquency.

Retrieved from: Bax L: MIX 2.0 — professional software for meta-analysis
in Excel. Version 2.0.1.4. BiostatXL, 2011. http://www.meta-analysis-made-
easy.com.

3.2. Primary outcome: delinquency

As can be derived from Table 2, only significant effects were found if
general delinquency was measured and not if specifically violent or
non-violent delinquency was assessed. It made no difference if the oc-
currence or frequency was measured, or if delinquency was measured
by means of self-report or archival data. No moderating effects were
found for follow-up period or if the outcome was corrected for pretreat-
ment measures.

The effect of MST was moderated by several sample characteristics.
Significant effects were only found when the target population
consisted of offenders or when the average age of the juveniles under
investigation was below 15. Furthermore, larger effects on delinquency
were found for studies with a larger proportion of Caucasian or indige-
nous juveniles. In studies with a larger proportion of previously arrested
juveniles, effects were larger as well. No moderating effects were found
for the proportion of males and the proportion of juveniles living with
biological parents.

Treatment characteristics moderated MST effects as well. Larger
effect sizes were found if MST was compared to a single and non-
multimodal control treatment type. More MST treatment completers
and longer treatment duration also yielded larger effects.

Furthermore, the effect of MST on delinquency was moderated by
several study characteristics. Research from dependent researchers,
published studies, studies conducted in the USA, efficacy studies and
better quality studies yielded larger effect sizes. No moderating effects
were found research design (randomized versus quasi-experimental).

Finally, post-treatment effects on several secondary outcomes mod-
erated effects on delinquency. Participants showed less delinquency in
studies with larger post-treatment improvement in psychopathology,
externalizing behavior and substance use. Studies with more improved
parenting skills and parental mental health and less out-of-home
placement also yielded larger effects. The magnitude of post-treatment
effects on internalizing behavior, skills and cognitions, family functioning
and peer factors had no moderating effect on delinquency.

3.3. Secondary outcomes: psychopathology, family factors and peer factors

Only few outcome characteristics moderated the effects of MST. For
psychopathology, there was no difference in effects between overall
psychopathology and specifically externalizing and internalizing behav-
ior. The type of measure used (CBCL versus other measures) did not
moderate outcome effects either. Within family factors, effects were
only significant if parental mental health or parenting was measured.
No effects were found for family functioning. For peer factors, effects
did not differ between peer delinquency and peer relation outcome
measures. Effects, however, were only found if other informants than
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Table 2
The overall mean effect size® and significant moderators for delinquency.
Moderator variables # studies #ES o, mean d V4 B4, RC V4 Heterogeneity Afit
Delinquency overall 20 101 201 3.7 40" -
Outcome characteristics
Delinquency type 40" 7.8"
General (RC) 20 61 233 39"
Violent 7 21 115 16 —118 22"
Non-violent 5 19 082 1.1 —.151 26"
Sample characteristics
Target population 38" 93"
Offenders (RC) 1 75 156 277
Conduct problems 6 18 133 14 —.023 2
Sex offenders 3 8 700 4.1 544 30"
Age 38" 8.1
Under 15 (RC) 8 35 421 4.7
15 years and over 1 65 105 17 — 315 29"
% migrants 18 94 291 — 745 3.8 3.5 17.7°%
% previously arrested 7 41 .099 .540 22" 25" 1.7
Number of previous arrests 10 76 341 074 21" 24" 59"
Treatment characteristics
Control treatment 40 6.3"
Single treatment (RC) 13 66 118 2.0%
Multiple treatments 7 35 406 42 — 288 25"
Days of MST treatment 14 72 205 004 40" 29" 12,8
% MST completion 14 64 162 1236 28" 32" 72"
Study characteristics
Authors 3.7 10.17%%*
Independent (RC) 12 60 .083 14
Dependent 38 41 422 50" 339 33"
Publication status 3.8 1.7
Non-published (RC) 5 18 —.025 3
Published 15 33 323 547 348 34
Country 39" 6.5
USA (RC) 16 83 275 47
Non-USA 4 18 —.026 -3 — 301 26"
Research setting 38" 12.8™%
Efficacy (RC) 3 22 727 48
Effectiveness 17 79 138 2.7 —.590 3.7
Study quality 20 101 249 054 26" 3.8 6.2"
Post-treatment effects on secondaly outcomes
Psychopathology 66 .288 427 23" 24" 1517
Externalizing behavior 11 84 286 265 33 29" 7.1%*
Substance use 20 223 814 25" 09 53*
Parenting skills 7 64 238 998 24" 25" 182"
Parent mental health 6 35 242 —.044 0.2 23" 58"
Out-of-home placement 14 36 233 623 26" 34 63"

Note. # studies = number of independent studies; # ES = number of effect sizes; Z = difference in mean d with reference category; mean d = mean effect size (d);
heterogeneity = within class heterogeneity (Z); A fit = difference with model without moderators (y?).

¢ For trimmed effect sizes see Table 1.
* p<.05.
¥ p<.01.
ok p < .001.

the juvenile reported on peer factors, while the informant type did not
moderate the effects on psychopathology or family factors. Further-
more, larger effect sizes were found for family factors if a correction
for pretreatment measures was applied. No moderating effects were
found for follow-up period.

Few sample characteristics had a moderating effect on the secondary
outcomes. Significant effects on peer factors were only found for studies
conducted with sex offenders, while the target population did not yield
different effects on psychopathology or family factors. There were
differences in effects on psychopathology for the average sample age:
smaller, but still significant effects were found for studies with an aver-
age juvenile age of over 15 years. For family factors, only studies with
juveniles with an average age under 15 showed improvement, while
the average participants' age had no moderating effect on peer factors.
Studies with a larger proportion of previously arrested juveniles
showed more improvement in only psychopathology after MST. The
proportion of males, proportion living with biological parents, propor-
tion of migrants and the average number of previous arrests had no
moderating effect on either of the secondary outcomes.

Of all coded treatment characteristics, the proportion of MST
completers did not have a moderating effect on any of the outcome
measures. The effects on both psychopathology and peer factors were
larger in studies with longer treatment duration. Furthermore, effects
on family functioning were only found if MST was compared with a sin-
gle treatment type.

Finally, study characteristics had a moderating effect on all second-
ary outcomes. Efficacy studies yielded larger effects on psychopathology
and family factors, while the research setting did not have a moderating
effect on peer factors. Furthermore, lesser quality studies showed larger
effect sizes for family factors and peer factors. No moderating effects
were found for (in)dependence of authors, publication status, country
and research design (randomized versus quasi-experimental).

3.4. Multiple regression analysis
The significant moderators for each outcome variable were entered

into a multiple regression analysis to examine the unique influence of
each moderator. Before the moderators were included in a multiple
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Table 3
The overall mean effect size® and significant moderators for secondary outcomes.
Moderator variables # studies #ES 3, mean d Z 31, RC Z Heterogeneity Afit
Psychopathology overall 16 66 .268 53 38"
Sample characteristics
Age 3.7 44"
Under 15 (RC) 38 24 400 50"
15 years and over 8 42 187 30" —.213 2.1%
% previously arrested 5 22 195 458 13 24" —86™
Treatment characteristics
Days of MST treatment 1 56 231 .005 25" 33" 86"
Study characteristics
Research setting 36" 13.17%
Efficacy (RC) 3 5 .900 5.1
Effectiveness 13 61 220 47 —.680 3.7
Family factors overall 12 70 143 24" 21"
Outcome characteristics
Family factor type 21" 89"
Parent mental health (RC) 6 8 321 3.7
Parenting 8 37 144 23" —.177 22"
Family functioning 9 25 076 1.1 — 245 30"
Pretreatment correction 23" 57"
Not corrected (RC) 2 4 —.137 1.0
Corrected 12 66 184 2.7 —.321 2.5
Sample characteristics
Age 20" 46"
Under 15 (RC) 6 34 253 3.5
15 years and over 6 36 .031 4 —.222 22"
Treatment characteristics
Control treatment 20" 50"
Single treatment (RC) 9 45 .066 1.1
Multiple treatments 3 25 328 33" 262 23"
Study characteristics
Research setting 1.6 132"
Efficacy (RC) 3 16 A71 53"
Effectiveness 9 54 .066 16 —.405 41"
Study quality 12 70 126 —.070 22" 21" 47"
Peer factors overall 8 29 213 1.7 20"
Outcome characteristics
Informant type 21" 57"
Other informants (RC) 4 12 413 25"
Self-report 6 17 128 9 —.286 25"
Sample characteristics
Target population 19 6.7
Offenders (RC) 4 13 —.054 3
Conduct problems 2 4 169 9 223 9
Sex offenders 2 12 596 33% 650 2.7
Treatment characteristics
Days of MST treatment 7 26 287 005 25 18 45"
Study characteristics
Study quality 8 29 327 —220 26" 19 60"

Note. # studies = number of independent studies; # ES = number of effect sizes; Z = difference in mean d with reference category; mean d = mean effect size (d);
heterogeneity = within class heterogeneity (Z); A fit = difference with model without moderators ()?).

@ For trimmed effect sizes see Table 1.
* p<.05.

** p< .01

*HE p <001,

regression analysis, correlations between all moderators were exam-
ined. The occurrence of previous arrest was only reported for non-sex
offenders and the number of previous arrests was only reported for
published studies. The moderators about previous arrests were there-
fore excluded. For the primary outcome delinquency, treatment charac-
teristics duration of MST treatment and proportion of MST completers
were excluded because they consisted of too little effect sizes among
all the other significant moderators.

Furthermore, post-treatment effects on secondary outcomes as
moderators could not be included in the analysis with the other moder-
ators, because the different moderators consisted of too little effect sizes
to enter all moderators in one single analysis. Post-treatment effects on
secondary outcomes were therefore entered into a separate multiple re-
gression analysis. With the latter analysis, post-treatment effects on
substance use, parental mental health and out-of-home placement

were available for little studies, and these moderators were excluded
from the multiple regression analyses.

With the remaining moderators per outcome variable, multivariate
analyses were conducted to examine the unique contribution of each
moderator to the overall effect size (Tables 4 and 5). The fit for all out-
come variables was improved.

For the ultimate outcome delinquency, larger effects were
found when a composite of violent and non-violent delinquency was
measured. Of the moderating sample characteristics, uniquely larger
effects remained for sex offenders (and not for offenders in general),
in studies with an average participants' age of under age 15, and when
the sample consisted of a lower proportion of migrants. Larger effects
were also found if the control treatment was a single treatment (not
consisting of different kinds of treatment). Furthermore, of all study
characteristics, only the country in which the study was conducted



T. van der Stouwe et al. / Clinical Psychology Review 34 (2014) 468-481 475

Table 4 Table 5
Results for the multivariate models for primary outcomes. Results for the multivariate models for secondary outcomes.
Moderator variables > (SD) z Moderator variables B (SD) z
Delinquency Psychopathology
Intercept — 067 (.307) 2 Intercept 0.257 (0.058) 447
Outcome characteristics Sample characteristics
Delinquency type: general 143 (.047) 30" Age: under 15 —.171 (.135) 13
Sample characteristics Treatment characteristics
Target population: offenders 213 (.150) 14 Days of MST treatment .005 (.002) 25"
Target population: sex offenders 477 (.179) 27 Study characteristics
Age: under 15 454 (.186) 24" Research setting: efficacy —1.132 (.337) 34
% migrants —1.052 (211) 49" Afit 20,6
Treatment characteristics #ES 56
Control treatment: single treatment 301 (.132) 23" .
Study characteristics Family factors
Authors: dependent 015 (.117) 1 Intercept o —.262 (.261) 10
Publication status: published 120 (218) 6 Outcome characteristics
Country: USA 417 (171) 2.4* Fam¥ly factor type: parentgl mental health 152 (.086) 1.8
Research setting: efficacy 146 (.201) 7 Family factor type: parenting 054 (.053) 10,
Study quality 1056 (.039) 14 Pretreatment correction: corrected .358 (.155) 23
A fit 76,17 Sample characteristics
#ES 93 Age: under 15 —.086 (.184) 5
Treatment characteristics
Delinquency and post-treatment effects on secondary outcomes Control treatment: single treatment —.217 (.188) 12
Intercept .089 (.120) 7 Study characteristics
Post-treatment effects on secondary outcomes Research setting: efficacy 112 (.143) 8
Psychopathology —2.126 (1.133) 19 Study quality —.122 (.051) 24"
Externalizing behavior —.203 (.216) 9 A fit 308"
Parenting 2.674 (1.207) 22" #ES 70
#ES 57 Peer factors s
Intercept 753 (.178) 42
Note. Z = significance of moderator. A fit = difference with model without moderators. Outcome characteristics
* p<.05. Informant type: other informants 316 (.119) 2.7
** p<.0l Sample characteristics
E p<.001. Target population: sex offenders —.353 (.288) 12
Treatment characteristics
Days of MST treatment .010 (.003) 33"
remained to have a significant effect on delinquency outcomes: larger Study characteristics -
. . . . Study quality —.181 (.056) 32
effects were found with studies conducted in the USA. Finally, of the an- Afit 24,6
alyzed post-treatment secondary outcome effects, only studies with a #ES 26
larger poét_treatment effect on parenting showed a unique contribution Note. Z = significance of moderator. A fit = difference with model without moderators.
to the primary outcome effect. * p < .05,
Within the secondary outcomes, larger effects were found when * p<.01.
someone other than the juvenile reported on peer factors. Furthermore, ~ *** p <.001.

if the outcome measure could be corrected for pretreatment measures,
larger effects were shown on family factors. No unique moderating
effects remained for sample characteristics on any of the secondary out-
comes. Treatment characteristics had no unique moderating effect on
family factors. Larger effects on psychopathology and peer factors, how-
ever, were found in studies where MST treatment was of longer dura-
tion. Moreover, larger effects were found within study characteristics:
efficacy studies showed larger effects on psychopathology. Finally,
higher quality studies showed smaller effects on both family as well as
peer factors.

4. Discussion

The purpose of the present meta-analysis was to examine the effec-
tiveness of MST and replicate the previous meta-analyses by Curtis et al.
(2004) and Littell et al. (2005) with a larger body of studies and control-
ling for dependency of study results by using multi-level meta-analytic
techniques. The larger number of studies made it possible to examine
more moderators explaining the effectiveness of MST. Small but signif-
icant treatment effects were found on the primary outcome delinquen-
cy and on the secondary outcomes psychopathology, substance use,
family factors, out-of-home placement and peer factors. The effect on
family factors is consistent with the fact that MST aims to improve juve-
nile functioning by improving parenting and family functioning (e.g.,
Borduin, 1999; Henggeler, 2011). Moreover, the effects on other out-
comes, like peer factors and substance use, underline the multisystemic
focus of MST.

According to standard meta-analytic procedures, we conducted a
trim and fill analysis to examine the degree to which publication bias
might have had an effect on study results by adding ‘unknown’ file
draw studies, which resulted in smaller effect sizes for all outcome
variables, but still significant for psychopathology and family factors.
MST outcome studies, however, are well tracked and documented by
MST Services (see e.g. MST Services Inc., 2012), which makes it very un-
likely that outcome studies have been overlooked. Moreover, 6 of the 20
studies in the delinquency effect size outcome were not peer reviewed
and five of these were not published. Therefore, the probability seems
very small that additional file draw studies with effect sizes of zero
exist for delinquency outcomes. Thus, the trim and fill analyses yielded
an unrealistic, overly conservative, and biased perspective of MST
effects on delinquency. A similar conclusion holds for other outcome
variables. We therefore argue that conclusions about the effectiveness
of MST should be based on the results without trim and fill correction.
Notably, results from moderator analyses were based on the non-filled
data.

The current meta-analytic study could show under which conditions
MST is the most effective. Therefore, moderator analyses were conducted
for outcomes with heterogeneous effect sizes: delinquency, psychopa-
thology, family factors and peer factors. When all significant moderators
were entered into the multiple regression model, only few moderators
remained significant.
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Within the multiple regression model, of all study characteristics,
only the country where the research has been conducted retained its
unique moderating effect on delinquency. Larger effects were found
for studies carried out in the USA, indicating that the transportation of
MST to other countries may not be as effective as is generally assumed
(see e.g. Ogden, Christensen, Sheidow, & Holth, 2008; Gustle, Hansson,
Sundell, & Andree-Lofholm, 2008). Given that Van der Put et al.
(2011) found no differences in risk factors for recidivism between
Europe and The United States of America, no other treatment outcomes
were expected between Europe and the USA, because MST exactly
targets those risk factors. Differences in effects of MST could possibly
be ascribed to differences in treatment implementation. Furthermore,
the fact that country of research was the only study characteristic to re-
tain a unique moderating effect indicates that the bias Littell (2005) had
highlighted, might not have the effect she attributed to it. Littell namely
reported that dependent researches, published studies, efficacy studies
and lesser quality studies showed larger effect sizes, but given the fact
that those elements lose their predictive power among other modera-
tors, it seems time to reconsider these findings.

Larger effects were found in studies with an average participants’
age of under 15 years and in studies with a larger proportion of
Caucasian juveniles, indicating that MST is more effective with younger
and non-ethnic minority juveniles. This is especially interesting given
that MST studies that tested for moderating effects of ethnicity reported
no moderating effects (Borduin et al., 1995; Henggeler, Clingempeel,
Brondino, & Pickrel, 2002; Henggeler, Melton, & Smith, 1992;
Schaeffer & Borduin, 2005), which is probably due to smaller sample
sizes in individual studies (lack of statistical power). Furthermore,
these findings are different than those reported by Wilson, Lipsey, and
Soydan (2003), who found no differences in treatment effects between
Caucasian white and minority juvenile delinquents in spite of the lack of
cultural tailoring of treatments. They did state, however, that more
research was needed to specifically assess the treatment outcome
differences between ethnic minority and Caucasian white (ethnic
majority) youth. The findings in the current study endorse that state-
ment once more.

As the target population (i.e., sex-offenders) uniquely predicted
study outcomes, variation in the magnitude of effect sizes may depend
on the particular population under study. Moreover, as significant
effects were only found when a general delinquency outcome measure
was used and not when delinquency was measured with a distinction
between violent and/or non-violent offenses, type of delinquency
explains variation in effect sizes too.

Furthermore, smaller effects of MST were shown if the control treat-
ment was a mix of different kinds of treatments, which may be referred
to as multimodal treatment. As Andrews et al. (2006) already empha-
sized the importance of multimodal treatment approaches, it is well
possible that the effects of MST can partly be explained by the multi-
modal approach of the intervention, because smaller effects were
found when MST was compared to a combination of treatments show-
ing some similarity to the multimodal approach.

Finally, in contrast with the MST theory of change (Henggeler,
2011), only studies with larger post-treatment effects on parenting
and not on family functioning showed a unique moderating effect on
delinquency. This could indicate that mainly short-term better parent-
ing skills (which MST targets) prevent long-term delinquency and re-
cidivism. Interestingly, studies with better parenting did not show
improved short-term family functioning (e.g., cohesion, emotional con-
nectedness, quality of family relationships), and studies with better
family functioning did not show differences in long-term recidivism
too. This is in line with findings by Loeber and Stouthamer-Loeber
(1986), who found that parenting practices, such as supervision, had
large effects on conduct problems and delinquency. The emphasis of
MST therefore should be mainly the improvement of parenting skills,
even though this did not have the hypothesized effects on family
functioning.

For the other outcomes, mostly study and treatment characteristics
had a unique moderating effect. Psychopathology effects were larger
for efficacy studies and when MST treatment was of longer duration.
The larger effects for efficacy studies indicate that MST has larger effects
under optimal (well controlled) treatment conditions. This finding
differs from that of Shadish, Matt, Navarro, and Phillips (2000), who in
a meta-analysis of psychological therapies found that the difference be-
tween efficacy and effectiveness was an artifact of selective assignment
in non-randomized trials. Family factors showed more effects when
corrected for pretreatment differences and with lesser quality studies.
Peer factors showed more improvement with longer MST duration,
with lesser quality studies and when not measured by means of self-
report. This latter difference between informants is in contrast to the
non-existent difference between self-reported and otherwise reported
delinquency (mostly through archival data), which is promising for
the use of self-reported delinquency measures when examining inter-
vention effects of treatments targeting delinquency.

Several characteristics had a (non-unique) moderating effect on
more than one outcome measure. First, in studies where MST was ap-
plied for more weeks, larger effects were found on delinquency, psycho-
pathology and peer factors. This finding is difficult to interpret, since
Lipsey (2009) found no overall effect for treatment duration in his
meta-analysis of effective interventions with juvenile delinquents. It is
possible that longer treatment duration is related to the severity of
pre-treatment problems, and therefore a higher pre-treatment recidi-
vism risk. Longer, more intensive treatment would then fit the
RNR-model through its alignment with the recidivism risk, thereby
enhancing effectiveness (i.e., the higher the risk, the more intensive
treatment needs to be; e.g., Andrews & Bonta, 2010; Andrews et al.,
1990, 2006). Furthermore, larger effects were found on delinquency
and psychopathology in studies where more juveniles had a more
extensive offending history. These findings are in line with those by
Lipsey (2009), who found larger treatment effects in juveniles with
higher levels of delinquency risk for a variety of juvenile delinquent
treatments.

The findings of the current meta-analytic study differ from previous
meta-analyses by Curtis et al. (2004) and Littell et al. (2005). The effect
sizes in the present study were smaller than those reported in the Curtis
et al. study (i.e., small versus moderate) and larger than those reported
by Littell et al. (i.e., no effect versus small effects). This is probably
caused by the fact that non-published, non-randomized and more
recent studies were added to the analyses in the present study, and
child abuse and neglect and psychiatric hospitalization studies were
excluded. Larger average effect sizes for family relationships over indi-
vidual adjustment (Curtis et al., 2004) were not replicated, whereas
the effect on peer relationships diminished altogether.

Contrary to previous meta-analyses (Curtis et al., 2004; Littell et al.,
2005), no moderating effects were found for research design (i.e.,
randomized versus non-randomized control group). Less strictly
assigned treatment and control groups did not yield larger effects, there-
by validating the use of non-randomized studies in the present meta-
analysis, and confirming its generalizability (see Shadish et al., 2000).

Additionally, a number of moderators were highly confounded. For
instance, the occurrence of previous arrests was not reported for sex
offenders, and only published studies reported about the number of
previous arrests. Furthermore, although Littell (2006) suggested that
some large effects may be found due to conflict of interest of the in-
volved researchers (i.e., researchers having personal or financial stakes
in MST), (in)dependence of researchers is linked to other study charac-
teristics. MST developers examined more offenders than juveniles with
conduct problems, conducted studies with a lower average age of juve-
niles and with larger proportions of males, more often conducted effica-
cy studies, were more often involved with earlier studies, and reported
about longer follow-up periods than independent researchers did (see
Table 1). Larger effects can thus not simply be attributed to the depen-
dency of the researchers, especially seeing that those factors did not
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have a unique moderating effect. Still, findings of the current meta-
analytic study were consistent with those of Petrosino and Soydan
(2005) in that dependent researchers reported larger effect sizes than
independent researchers.

Unfortunately, treatment adherence could not be included in the
moderator analyses. Precisely this meta-analysis would have provided
the opportunity to assess the assumption that treatment effects are high-
ly dependent of treatment adherence (e.g. Henggeler, Schoenwald,
Borduin, & Swenson, 2006). Although treatment adherence measures
were more often applied in the more recent studies, the way this adher-
ence was reported proved to be inconsistent, and adherence outcomes
could not be coded for a sufficient amount of studies. Some studies
reported an actual treatment adherence outcome (without referen-
tial information), other studies reported treatment adherence
categorically - i.e., low, moderate or high treatment adherence - if
adherence had a moderating effect on the outcome variables
(without outcome or category of treatment adherence), if adherence
measures were administered, or if a measure of treatment adherence
was used or not.

There are some limitations of this meta-analytic study that need to
be mentioned. First, because of the inclusion of unpublished and non-
randomized studies, some studies were of weak study design and there-
fore had questionable validity. Second, several moderators, mostly
study design and publication characteristics, were excluded from the
multiple regression analyses, because these were highly correlated
with other moderators (multicollinearity). Moreover, the analysis of
peer factors and trim and fill analyses of substance use and peer factors
were somewhat underpowered, and should therefore be interpreted
with caution. Furthermore, the current meta-analysis did not allow ex-
amination of more differentiated moderator analyses that may be found
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in some of the primary studies, such as testing differences between var-
ious subgroups of ethnic minority youth. Finally, although the current
meta-analytic design allows analyses with more statistical power over
individually (potentially) underpowered studies (Lipsey & Wilson,
2001), it does not take into account the (non-)significance of results
from individual studies, even though including the standard error in
the equation provides for a correction.

In spite of these limitations, this meta-analytic study provides the
most up-to-date information on the effectiveness of Multisystemic
Therapy, which has been spread over the world since the previous
meta-analyses. The current study provides elaborate information
about the conditions under which MST could be (more) effective. The
present study is the first to control for the multilevel structure of the
MST outcomes, and the first to control for multicollinearity in the
moderators, shedding new light on both the Curtis et al. (2004) meta-
analysis and the Littell (2005) review.

In line with findings of Andrews et al. (2006), especially the multi-
modal approach of MST appears effective. It seems that with MST,
only the post-treatment improvement of parenting skills and not im-
provements in family functioning as a whole keep their influence on
the long term. A recent study by Van der Put, Dekovi¢, Stams, Hoeve,
and Van der Laan (2012), however, shows that family risk factors lose
their predictive value of recidivism when juveniles get older. Possibly,
improved parenting skills better prepare parents for this transition.
Furthermore, according to Van der Put et al. (2012) with older juveniles,
peer and school factors are more predictive of recidivism. As the current
study shows no moderating effect of post-treatment peer factor
improvements, the effectiveness of MST could therefore presumably
be improved by targeting school and peer related factors more with
older juveniles.

Appendix A. Sample, treatment and study characteristics of the studies included in the meta-analysis

Authors Year Sample characteristics Treatment characteristics ~ Study characteristics
N Pop. Age %male %biol. % migrants % prev. No.prev. Ctrl. % compl. Days Indep. Pub. Country Design Setting Quality
par. arr. arr. MST authors  status
Asscher 2013 256 CP 160 .73 45 71 223 Mix .99 174.46 Yes Yes NED RCT Effect 16
Barnoski 2004 145 OF 152 .77 Mix Yes No USA RCT Effect 10
Borduin 2009 48 SO 140 .96 98 .29 433 Single 1.00 2156 No Yes USA RCT Efficacy 12
Borduin 1995 176 OF 148 .68 90 30 1.00 420 Single .83 No Yes USA RCT Efficacy 15
Borduin 1990 16 SO 14.0 1.00 1.00 .37 Single .62 137.25 No Yes USA RCT Efficacy 11
Butler 2011 108 OF 151 .82 .64 2.03 Mix 142.80 Yes Yes GBR RCT Effect 16
Cunningham 2002 409 OF 147 .74 .67 Mix .81 Yes No CAN RCT Effect 12
Henggeler 2002b 118 OF 157 .79 90 .53 2.90 Single .98 130.00 No Yes USA RCT Effect 15
Henggeler 1997 155 OF 152 .82 .81 3.07 Mix 119.60 No Yes USA RCT Effect 15
Henggeler 1993 84 OF 152 .77 74 .58 3.50 Mix 93.80 No Yes USA RCT Effect 15
Henggeler 1986 156 OF 148 .84 2.10 Mix 75 No Yes USA Quasi  Efficacy 12
Letourneau 2009 131 SO 146 .98 79 .85 Single .91 216.55 No Yes USA RCT Effect 16
Lofholm 2009 156 CP 150 .61 A7 .67 Mix 73 145.80 Yes Yes SWE RCT Effect 16
Mayfield 2011 252 CP 140 .60 17 Mix Yes No USA Quasi  Effect 13
Mitchell- 2008 pilot 269 OF 16.1 .73 94 A7 Mix 75 114.94 Yes No USA Quasi  Effect 10
Hertzfeld
Mitchell- 2008 629 OF 163 .80 .96 46 Mix 72 101.92 Yes No USA Quasi  Effect 10
Hertzfeld  post-pilot
Ogden 2006 75 CP 151 .64 81 .01 Mix 93 170.10 Yes Yes NOR RCT Effect 16
Painter 2009 174 CP 119 47 46 .00 .00 Single 152.50 Yes Yes USA Quasi  Effect 12
Rowland 2005 55 CP 145 .58 90 .90 7.50 Mix .96 No Yes USA RCT Effect 16
Stambaugh 2007 265 CP 121 .74 Mix 167.75 Yes Yes USA Quasi  Effect 13
Timmons- 2006 93 OF 151 .78 95 22 6.87 Mix .89 144.84 Yes Yes USA RCT Effect 14
Mitchell
Timmons- 2002 296 OF .64 57 57 Yes No USA Quasi  Effect 10
Mitchell

Note.N = number of participants; pop. = target population; age = average age of participants; % male = proportion of males; % biol. par. = proportion living with biological parents; %
migrants = proportion non-Caucasian; % prev. arr. = proportion previously arrested; no. prev. arr. = average number of previous arrests; ctrl. = control treatment composition; %
compl. = proportion MST treatment completers; days MST = average duration of MST in days; indep. authors = independent authors yes/no; pub. status = published in a peer
reviewed journal yes/no; country = country where the research was conducted; design = research design randomized versus quasi-experimental; setting = research setting effective-
ness versus efficacy; quality = study quality assessed using the Quality Assessment Tool for Quantitative Studies (Thomas et al., 2004); CP = conduct problems; SO = sex offenders;
OF = offenders; mix = control treatment was a mix of several (possible) treatments; single = control treatment comprised of one particular treatment; NED = The Netherlands,
USA = United States of America; GBR = Great Britain; CAN = Canada; SWE = Sweden; NOR = Norway; effect = effectiveness.
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Appendix B. Outcome characteristics and post-treatment outcome effects for primary outcome delinquency

Authors Year Delinquency # of effect sizes Post-treatment outcomes d
Follow-up d (M) Corr Viol Nonviol Any Selfrep Psych Inter  Exter Skills  Subst Parent Fam ParMH OOH  Peers
(years)
Asscher 2012 0,2,3.06 8(.017) 8 2 2 4 2 310 110 —.020 190 193 .160
Barnoski 2004 15 2(—.185) 0 1 0 2 0
Borduin 2009 8.95 5(.814) 2 2 2 1 2 135 1.65 920  1.000 .650 1.270
Borduin 1995 3.95,13.7, 16(.500) 0 5 5 8 0 240 1.840 413 490 140 260 —.260
21.9
Borduin 1990 3.09 1(1.370) 0 0 0 1 0
Butler 2011 0,.5,1,15 27 (415) 27 8 8 12 3 235 —.060 .047 —.066 180 —.040 210 .090
Cunningham 2002 51,23 5(—.074) 0 0 0 4 0 430 .350 .000 130 210 .680 —.050
Henggeler 2002b 0,.5,15,4 9(.196) 3 2 2 4 5 —.120 —.160 400 120
Henggeler 1997 0,17 2 (.115) 0 0 0 0 1 510 —.090 260 —.171 .240 440 —.056
Henggeler 1993 0,19 3 (.476) 1 0 0 2 1 —.030 —.250 185 —.290 .630 .033
Letourneau 2009 0,.5 2 (.490) 2 0 0 0o 2 400 470 460 105 270 116
Lofholm 2009 1,15 4(—.042) 4 © 0 2 2 —.005 .000 —.020 —.017 .000 —.165 160 —.010 .360
Mayfield 2011 5 2 (1.150) 2 1 0 2 0
Mitchell- 2008 0,.5,1.5, 4(—127) 4 0 0 4 0
Hertzfeld  pilot 25
Mitchell- 2008 0,.5,15 3(—.113) 3 0 0 3.0
Hertzfeld  post-pilot
Ogden 2006 15 1(.140) 0 0 0 0 1 .663 .520 —.390 —.010 .780
Painter 2009 0 1(.350) 1 0 0 1 0 .140
Rowland 2005 0 3 (.500) 2 0 0 0 2 340 413 210 .075 910
Timmons- 2006 15 2 (.525) 0 0 0 1 0 .860 143 470 1.070
Mitchell
Timmons- 2002 5 1(—180) 0 O 0 1 0
Mitchell

Note.d (M) = number of effect sizes (mean); corr = number of effect sizes corrected for pretreatment measure; viol = number of effect sizes for violent offenses; nonviol = number of
effect sizes for non-violent offenses; any = number of effect sizes for any (re)offense, not number of (re)offenses; selfrep = number of effect sizes from self-report measures;
psych = psychopathology; inter = internalizing; exter = externalizing; skills = skills and cognitions; subst = substance use; parent = parenting skills; fam = family
functioning; ParMH = parental mental health; OOH = out-of-home placement; peers = peer factors.

Appendix C. Outcome characteristics for secondary outcomes

Table A
Outcome characteristics for psychopathology and skills and cognitions.
Authors Year Psychopathology # of effect sizes Skills and cognitions # of effect sizes
Follow-up d (M) Corr  Exter Inter Selfrep Parent CBCL Follow-up d (M) Corr  Social skills ~ Cognitions  Selfrep
(years) rep (years)

Asscher 2012 O 4(.210) 4 4 0 1 3 2 0 3(—.020) 3 0 1 3
Borduin 2009 O 2 (1.500) 2 1 0 1 1 0

Borduin 1995 0 2 (.945) 2 1 0 1 1 0

Butler 2011 0O 8 (.067) 8 3 2 4 4 6 0 3(—.066) 3 0 2 3
Cunningham 2002 O 2 (.390) 0 1 1 1 1 2 0 4 (.000) 0 1 2 4
Henggeler 2002b 1.5 2 (—.140) 0 1 1 2 0 2

Henggeler 1997 0 2 (.210) 2 1 0 1 1 0

Henggeler 1993 0 1(—.030) 1 1 0 0 1 0 0 1(—.250) 1 1 0 1
Henggeler 1986 O 1 (.250) 0 1 0 0 1 0

Letourneau 2009 0,.5 8 (.341) 8 4 4 4 4 8

Lofholm 2009 .08,1.5 12 (—.009) 12 4 4 6 6 11 .08,1.5 9(—.061) 9 7 2 7
Ogden 2006 0,15 11 (.646) 11 4 4 3 3 9 0 1(—390) 1 1 0 0
Painter 2009 O 2 (.140) 2 0 0 0 2 0

Rowland 2005 O 5(.384) 5 3 2 3 2 4

Stambaugh 2007 1 2 (.095) 0 0 0 0 1 1

Timmons-Mitchell 2006  0,.5 2 (.895) 2 0 0 0 0 0 0,.5 8 (.408) 8 0 0 0

Note. d (M) = number of effect sizes (mean); corr = number of effect sizes corrected for pretreatment measure; alcohol = number of effect sizes from alcohol measures; soft
drugs = number of effect sizes from soft drug measures; selfrep = number of effect sizes from self-report measures; fam. func = number of effect sizes for family functioning; parent.
skill = number of effect sizes for parenting skills; parent rep = number of effect sizes from parent-report measures.
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Table B
Outcome characteristics for substance use and family factors.
Authors Year Substance use # of effect sizes Family factors # of effect sizes
Follow-up  d (M) Corr  Alcohol  Soft Selfrep  Follow-up  d (M) Corr  Fam. Parent. Selfrep Parent
(years) drugs (years) func. skill rep.

Asscher 2012 0 0(.191) 10 3 7 3 4
Borduin 2009 0 4 (.960) 4 2 0 0 2
Borduin 1995 0 9 (.400) 9 2 6 0 1
Butler 2011 0 6 (.033) 6 4 2 3 3
Cunningham 2002 0 4 (.202) 1 2 1 0 2
Henggeler 2002b  0,.5,4 8(.191) 4 0 2 6

Henggeler 1997 0 9 (—.030) 9 6 2 4 5
Henggeler 1993 0 3(.026) 3 2 0 0 1
Henggeler 1986 0 3 (.190) 2 0 3 0 0
Letourneau 2009 0,.5 2(610) 2 0 0 2 0,05 2 (.083) 12 0 12 6 6
Lofholm 2009 .08,1.5 5(.018) 5 3 0 5 .08,.5 6 (—.018) 6 0 4 2 4
Ogden 2006 0 2 (—.010) 2 2 0 0 0
Rowland 2005 0 1(.210) 1 0 0 1 0 2 (.075) 2 2 0 0 0
Timmons-Mitchell 2006 0,.5 2 (.475) 2 0 0 0

Note. d (M) = number of effect sizes (mean); corr = number of effect sizes corrected for pretreatment measure; exter = number of effect sizes for externalizing behavior;
inter = number of effect sizes for internalizing behavior; selfrep = number of effect sizes from self-report measures; parent rep = number of effect sizes from parent-report measures;
CBCL = number of effect sizes from CBCL outcome measures; social skills = number of effect sizes for social skills; cognitions = number of effect sizes for cognitions.

Table C

Outcome characteristics for out-of-home placement and peer factors.

Authors Year Out-of-home placement # of effect sizes Peer factors # of effect sizes
FU (years) d (M) Corr Incarc. Any FU (years) d (M) Corr Delingq Relation Selfrep

Asscher 2012 0 2 (.160) 2 1 1 2
Borduin 2009 8.95 1 (.650) 0 1 0 0 6(1.270) 6 3 3 3
Borduin 1995 137 1 (.260) 0 1 1 0 3 (—.260) 3 0 3 0
Butler 2011 15 1(210) 1 0 1 0 1 (.090) 1 1 0 1
Cunningham 2002 3 2 (—.050) 0 0 1
Henggeler 2002 5 1(.120) 0 0 1
Henggeler 1997 1.7 1 (.440) 0 1 0 0 6 (—.056) 6 1 5 3
Henggeler 1993 0 1(.630) 0 1 1 0 3(.033) 3 0 3 0
Letourneau 2009 5 1(.270) 1 0 1 0,5 6(.301) 6 3 3 6
Léfholm 2009 .08,1.5 4(117) 0 0 2 .08,.5 2 (.175) 2 2 0 2
Mayfield 2011 6 1(.000) 1 0 1
Mitchell-Hertzfeld 2008 0 1(.200) 1 0 1

pilot
Mitchell-Hertzfeld 2008 0 1(.110) 1 0 1

post-pilot
Ogden 2006 0,15 2 (.685) 1 0 2
Rowland 2005 0 1(.910) 0 0 0

Note. d (M) = number of effect sizes (mean); corr = number of effect sizes corrected for pretreatment measure; incarc. = number of effect sizes for incarceration measures;
any = number of effect sizes for any out-of-home placement, not number of days in out-of-home placement; delinqg = number of effect sizes from peer delinquency measures;
relation = number of effect sizes from peer relations measures; selfrep = number of effect sizes from self-report measures.
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