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Abstract

Background Subclinical disruptive behavior problems often occur during childhood and are a risk factor for
developing a mental disorder later in life. To prevent a manifestation of dysfunctional disruptive behavior, early
intervention is critical. This study aimed to examine the effectiveness of an indicated prevention program in children
with disruptive behavior problems.

Methods Screening for disruptive behavior problems was conducted using the Strength and Difficulties
Questionnaire during routine pediatric health check-ups. Depending on their risk status (normal vs. borderline vs.
abnormal), children received a recommendation for no intervention, an indicated prevention program (i.a.“Baghira”)
or further diagnostics. Questionnaires such as the Child Behavior Checklist and the Parent Rating Scale for Conduct
Disorder (DISYPS Competence scale) were administered at three time points (TO: pre-intervention, T1: 6 months after
screening/ post-intervention, T2: 6 months after T1). Children who participated in “Baghira”(BA n=171), a cognitive-
behavioral group program for children with disruptive behaviors, were compared to children screened as normal
(NOR n=2881) or received a recommendation for “Baghira”but refused participation (NO BA n=46).

Results Disruptive behavior problems decreased (BA: B=—3.61, p<.001) and prosocial behavior increased (BA:
B=1.67,p<.001) in the BA compared to the NOR group from TO to T1. These effects were maintained at T2 follow-up
(BA: B=—1.60; p=.035; B=1.12; p=.019). However, the NO BA group also improved in prosocial behavior and from T0
toT1.

Conclusion Although an improvement in disruptive behavior symptoms as well as an increase in prosocial behavior
were observed, controlled studies using matched or stratified designs are needed to replicate the effectiveness of
“Baghira”in a prevention context, apart from the Covid-19 pandemic, to improve children’s mental health.

*Correspondence:
Maria McDonald
maria.mcdonald@ukdd.de

Full list of author information is available at the end of the article

©The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13034-025-00902-8&domain=pdf&date_stamp=2025-5-15

McDonald et al. Child and Adolescent Psychiatry and Mental Health

(2025) 19:55

Page 2 of 16

Keywords Disruptive behavior problems, Childhood, Indicated prevention, Mental health

Introduction
Mental health problems in children and adolescents are
one of the greatest challenges facing society today. For
example, data from the German KIGGS study (2014—
2017) revealed current mental health problems in 16.9%
of 3—17-year-olds [1]. Many of these mental health prob-
lems are subclinical, such as emotional and disruptive
behavior problems, and pose a risk for the development
of mental disorders. Longitudinal studies have shown
that a significant proportion of such cases becomes clini-
cally relevant [2—4]. Both subclinical emotional and dis-
ruptive behavior problems and mental disorders, pose a
serious threat to the children’s quality of life and further
development [5], generate high costs for the health care
system [6, 7] and are therefore of great societal relevance.
In the following, we use the term “disruptive behavior
problems” to refer to this type of behavior, which com-
bines aggressive, externalizing and oppositional behavior.
Such behavior often emerges as early as kindergarten and
can remain stable over time [8, 9]. However, not every
socially undesirable behavior like occasional tantrums,
aggression, stubbornness, or clashes with peers or fam-
ily should be classified as a behavioral problem, because
these are often age-dependent parts of normative child
development [10]. However, disruptive behavior should
receive greater attention (e.g. early detection of symptoms
and, if necessary, treatment) if it occurs with atypical fre-
quency or severity for the child's age, affects multiple life
domains, and is associated with social impairment [11].
For instance, children with behavioral problems, particu-
larly those displaying disruptive behavior problems that
violate social norms and involve oppositional conduct,
often experience short-term negative consequences, such
as rejection and exclusion by peers. Additionally, they
experience long-term negative consequences, such as
reduced (health-related) quality of life and an increased
risk of developing a mental disorder [12-16]. When left
untreated, significant impairment can be the conse-
quence negatively affecting developmental trajectories [2,
17]. For instance, establishing cooperative social relation-
ships is one of the critical developmental milestones for
preschoolers [18]. When disruptive behavior problems
become chronic, they may evolve into disorders such as
oppositional defiant disorder (ODD) and conduct dis-
order (CD) [19]. The long-term consequences of these
disorders include risky alcohol consumption, illicit drug
use, delinquency, and a propensity to violence [20]. Early
interventions, in the form of indicated prevention pro-
grams, could presumably prevent these developmental
trajectories from leading to the clinical manifestation of a
mental disorder [21]. Moreover, research shows that such

early interventions are more cost-effective in the long run
than later interventions [22]. Such programs could focus
on helping children to improve their ability to categorize
emotions like fear, anger, or sadness in younger children
[23] which are linked to the child’s social behavior and
are associated with disruptive behavior.

Generally, different strategies for prevention include
universal (targeting the general population), selective
(targeting individuals with increased biological, social,
or psychological risk for a future disorder) and indicated
(symptoms of a disorder that are not (yet) sufficient to
meet the required criteria for a disorder) prevention [24].
In German-speaking countries, several universal pre-
vention programs for children focus on topics such as
social skill training, empathy development, and conflict
management [25, 26]. So far, they have shown smaller
effect sizes for disruptive behavior problems compared
to indicated prevention programs [27, 28]. Furthermore,
compared to universal prevention, indicated prevention
programs were more cost-effective in children and adults
[29]. Also, child-centered prevention programs for dis-
ruptive behavior problems have not been well evaluated
in controlled trials for reducing, e.g. aggressive behaviors
(but see [30]). In a clinical context in German speaking
countries, disorder-specific, child-centered programs
such as the Treatment Program for Children with Aggres-
sive Behavior (THAV; [31-33] or the Baghira Group
Training [34] for children with oppositional defiant disor-
der/conduct disorder have been evaluated, e.g. in a ran-
domized controlled trial with moderate treatment effects
[32]. These programs may also be applicable for indicated
prevention [21].

One approach to determine whether a child might ben-
efit from support through an indicated prevention pro-
gram for disruptive behavior problems is to use a brief
screening instrument, such as the Strengths and Difficul-
ties Questionnaire (SDQ; [35]). The latter can be incor-
porated in a care chain from screening to prevention
services. To maximize outreach, the screening could be
integrated into routine pediatric health check-ups therein
creating an innovative and efficacious care chain [36, 37],
as in Germany pediatric health services are regularly
used by the majority of children aged 3—10 years. Beyond
identifying basic preventive needs, it is essential to allo-
cate each child to a program that is specifically tailored to
unfold any preventive effect or, ideally, the most effective
one available. The informative and non-tailored nature of
universal prevention may not allow the full potential of
preventive effects to unfold in young children, as com-
pared to the tailored support provided through indicated
prevention. One such program that offers this support
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for children with already present disruptive behavior
problems could be the Baghira Group Training which
addresses topics related to emotion recognition and reg-
ulation—both considered to contribute to the persistence
of disruptive behavior problems [23, 38]. This program
is recommended for children aged 8—13 years [34]. The
Baghira Group Training could serve as an indicated pre-
vention program for disruptive behavior problems, as it
aims to provide alternatives to disruptive behavior while
promoting socially competent behaviors [34]. This train-
ing has previously been evaluated in combination with
the Positive Parenting Program Triple P [39] in a clini-
cal setting [40]. In the group that received a combined
treatment with the Baghira Group Training and Triple P,
disruptive behavior problems in the parent ratings along
with rule-breaking behaviors in the teachers’ reports sig-
nificantly decreased compared to those in the waiting list
group. In addition, empathy skills improved in the com-
bined treatment group. These effects were sustained at
the 6-months follow-up [40].

In general, the effectiveness of an indicated preven-
tion program could be affected by several factors. For
example, younger age of the child has been shown to be
positively associated with training success [41, 42], as
less rigid behaviors in younger children are more mal-
leable compared to older children [43]. Regarding sex,
boys tended to display more overtly aggressive behavior
than girls [44], often leading to rejection and potentially
diminishing their willingness to change their behavior.
However, previous studies have shown that the child’s sex
does not play a significant role in the effectiveness of an
intervention [40, 42].

Probable parental disorder, however, was associated
with poorer treatment responses in the child’s behavior:
Parents with mental disorders were less able to provide
sufficient emotional availability and support to continu-
ously attend sessions [45—47]. Parental stress is another
important factor in shaping an environment that sup-
ports a child’s therapeutic progress, as high levels of
parental stress are linked to poorer treatment outcome
for the child [48, 49]. Furthermore, parent motivation
has been associated with parental disorder and has been
shown to play an important role in treatment participa-
tion, with higher levels of parent motivation leading to
better treatment outcomes [50, 51]. Notably, however,
this relationship has not been explored in the context of
prevention.

We hypothesized that participation in the indicated
prevention program “Baghira” (BA) would result in
a reduction in disruptive behavior and an increase in
prosocial behavior. Therefore, we focused on prosocial
behavior and disruptive behavior specific measures. We
expected the BA group to become more similar to chil-
dren without disruptive behavior problems (NOR). In
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contrast, we hypothesized that families who refused par-
ticipation (NO BA) would, on average, show no change
in disruptive behavior problems over time in their par-
ents view. Additionally, we assumed that the NOR group
would also not change in their behavior. To clarify the
potential preventive effect of participating in “Baghira’,
we further hypothesized that a probable parental disor-
der, lower levels of parental stress, higher levels of paren-
tal motivation, as well as higher/lower child age would
predict improvements of disruptive behavior problems.
Finally, we did not expect that child sex would predict
symptom improvement in the BA group.

Methods
Procedure
The PROMPt project, a screening and prevention imple-
mentation study (October 2018—September 2022), was
conducted in Dresden, Germany [37]. 46 pediatricians
participated in the project to screen children during
regular routine pediatric health check-ups (U9-Ull,
typically aged 5-10 years). Details on the participating
pediatricians can be found in Weniger et al. [52]. The cat-
egorization of the original SDQ score [53] was slightly
adapted to ensure a broader range to identify children
with emotional and disruptive behavior problems and
further reach families and their children who could profit
from a participation in an indicated prevention program
(see Supplementary S1 for categorization). Group assign-
ments for examining the program’s effectiveness were
based on these project-specific adaptations and are con-
sistent with previous publications on this topic [54, 55].
The child’s legal guardians were asked to fill out a
project-specific questionnaire that included questions
regarding socio-demographic information such as family
status or monthly household income (after taxes) but also
barriers to the utilization of health care services. They
also filled out the SDQ and later received feedback from
their pediatrician regarding possible emotional and dis-
ruptive behavior problems and, where appropriate, a rec-
ommendation for participation in a prevention program.
This included cases where SDQ scores were elevated
and pediatricians could recommend program participa-
tion if they considered it beneficial. Children with emo-
tional problems were recommended the program “Mutig
werden mit Til Tiger” (Becoming brave with Til Tiger”,
short: Til Tiger; [56], for analyses regarding emotional
problems see [55]), those with disruptive behavior prob-
lems received a recommendation for participation in
“Baghira’, based on the Baghira Group Training [34].
Families interested in participation were then asked
to contact the PROMPt study team directly. If they did
not do so, but had given written informed consent at the
pediatrician's office to be contacted by the project team,
they were approached up to five times by the study team
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via phone or email after approximately 3—4 weeks to
inquire about their interest. There were two access routes:
through screening at the pediatricians’ office or families
contacting the study team on their own (e.g. based on a
recommendation from friends). Regardless of the refer-
ral pathway, the same criteria for study inclusion applied,
families received the same study information, and were
subsequently invited to on-site initial interview with
the family, administering the SDQ screening and during
which a psychologist (project team member) reviewed
the indication for possible participation. Participation
in the prevention program was only possible if the child
gave verbal assent and all legal guardians gave written
consent to participate. Exclusion criteria for participation
were a reported diagnosed clinical disorder according to
ICD-10 in the disruptive behavior or emotional spectrum
within the past 6 months, unstable medication, current
psychotherapy, or acute self-harm or danger to others.
In case of abnormal SDQ-scores, parents were advised
to consult a psychologist/psychotherapist/psychiatrist
for further diagnostic procedures or counseling services.
Families participating in the indicated prevention pro-
grams (i.e. “Baghira” or “Til Tiger”) who completed the
questionnaires received 10€ per assessment (30€ in total
for completing all three measurement points). Families
from other groups (e.g. NOR or NO BA group) who com-
pleted the questionnaires were entered into a drawing
where board games were given as prizes. With this paper,
we focus on the indicated prevention program “Baghira’;
for children with disruptive behavior problems.

Participants
In total, n=3231 children were screened during regular
health check-ups at pediatric practices in the Dresden
area (Germany) or the families registered themselves for
a screening (1=139) with a member of the PROMPt-
project team. As the present screening and prevention
study was implemented in a naturalistic health care set-
ting, sample size estimates were based on expected ser-
vice availability and utilization rates (for details, see [37]).
Of those screened children, n=406 were excluded from
the analyses due to a lack of written informed consent for
screening or participation in a prevention program from
their legal guardians. Further exclusions were made for
cases that were not relevant to the current study (n=729),
such as a recommendation for participation in the other
indicated prevention program or refusal to participate.
Six children recommended for and participated in both
programs; of these, three were included as they first par-
ticipated in “Baghira”. Further exclusions occurred when
parents did not complete the relevant questionnaires at
least at one time point (n=1137; see Fig. 1 for details).
The following analyses are based on data that refer to
participants who completed the questionnaires CBCL
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[57, 58] and DISYPS-prosocial behavior (competence
scale [59]) for at least one time point and had an SDQ
score>3 in conduct problems scale if they received a
recommendation for participation in “Baghira” either
from their pediatrician or after the on-site initial inter-
view with a member of the study team. Children with
abnormal SDQ scores were not excluded if the pediatri-
cian determined them as eligible for indicated preven-
tion (n=33). N=881 children were screened as ‘normal’
(NOR), n=171 children received a recommendation for
a prevention program and took part in “Baghira” (BA)
and n=46 children refused participation despite receiv-
ing a recommendation for “Baghira” from their pediatri-
cian or a member of the study team (NO BA; see S3 for
given reasons). On average, M=8.27 (SD=1.03; Range:
2-9 sessions) sessions were attended by children in the
BA group (91.93%). Drop-out after one or more “Baghira”
sessions was generally low (#=>5 children).

Prevention program “Baghira”

The training used in the current study is based on the
Baghira Group training developed by Aebi and col-
leagues [34]. This cognitive behavioral group program
was originally designed for clinical use with children
exhibiting oppositional and aggressive behavior. It has
been evaluated in both inpatient and outpatient settings
[34] and has shown long-term positive effects [40]. In the
PROMPt project, “Baghira” consisted of nine weekly ses-
sions of 90 min each conducted in groups of three to five
children. The program’s playful nature—including games
and the main character, a panther named Baghira—
makes it adaptable even for children under 8 years old.
For the PROMPt project, materials were adapted to fit a
prevention context and younger children. For instance,
the original session duration of 120 min was reduced to
90 min, incorporating a short break. We predominantly
used visual materials of the Baghira training [34], espe-
cially to account for limited reading and writing abilities
of participants. As the main components and structure
of the training remained unchanged, we do not assume
that these modifications affected the current findings.
Baghira the panther is introduced during the first ses-
sion and serves as a guide for the child through the
program alongside the trainer. Each session follows
the same structure, beginning with a fantasy journey,
which serves as a focused relaxation and creates a mind-
ful starting point for the upcoming session. Group rules
were reinforced using a token system, rewarding chil-
dren for adhering to them. Topics covered in the training
included emotions and self-awareness, anger and aggres-
sion management, impulse and anger control, conflict
and problem solving, empathy and perspective taking,
as well as positive and negative feedback. The preven-
tion program was conducted by certified and supervised
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Children screened at the
pediatricians’ office
n=3231

Children who came
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into the project via
other access routes
n=139

Children screened in total
n=3370

Excluded due to lack of informed consent:
n=406

Screenings available
n=2964

Children included in the current
study in total
n=2235
Screened as:
NOR: n=1936
BA: n=177

n=729
SDQ conduct problems scale values at screening < 3: n=28
(BA and NO BA groups)
Missing from database n=4
Participation in a prevention program for emotional problems n=145
Not fulfilling the inclusion criteria for participation n=16
Children requiring more support than prevention program
(e.g. diagnostics) n=69
Families who refused participation in other prevention program n=98
families who did not respond after screening n=2369

Excluded as not relevant to the current study

NO BA: n=122

!

\
Total analysis sample:
n=1098

! NOR:

n=2881

Exclusion if CBCL - disruptive behavior or DISYPS - prosocial behavior data
were not available at least at one time point
n=1137

NOR: n=1055
BA: n=6
NOBA: n=76

BA:
NO BA:

n=171
n=46

Fig. 1 Flowchart of the analysis sample. N=number of participants; Screenings according to the SDQ [53] in the pediatrician’s offices: NOR children
screened as normal, BA children who received the recommendation for the prevention program “Baghira" and participated for at least one session in the
program, NO BA children who were recommended to participate in “Baghira” but refused to participate

psychology students with at least a bachelor's degree and
psychologists who were part of the project team. Regular
supervision by a board-certified child and adolescent psy-
chotherapist and project team member ensured fidelity
to the program. Parents were informed about the session
content after each meeting by the trainer. Additionally,
an informational evening was held for the parents, pro-
viding information regarding the problem behavior and
an opportunity to exchange experiences.

Measurements

To measure disruptive behavior problems, the sum
scores of the subscales aggressive and delinquent behav-
iors which together form the externalizing behavior scale
of the Child Behavior Checklist 4—-18 (CBCL; [58]) and
the prosocial behavior (competence scale) of the Parent
Rating Scale for Oppositional Defiant and Conduct Dis-
order (FBB-SSV), of the Diagnostic System for Mental
Disorders in Childhood and Adolescence (DISYPS-III;
[59]), were used at time points TO, T1 and T2 (for results
regarding the SDQ as a broader measurement for both
prevention programs see Siegmund et al. [54, 60]).

CBCL—disruptive behavior

The CBCL uses a 3-point scale ranging from 0=not
true, 1 =somewhat or sometimes true to 2=very true or
often true. Higher values indicate higher symptom sever-
ity. The questionnaire and subscales were found to have
robust psychometric properties with a test-retest-reli-
ability of r=0.83 and an internal consistency of a=0.93
[61]. The convergent validity has been classified as good
to very good [58]. One item included in the question-
naire that refers to schoolchildren was coded as “0” for
children who do not yet go to school. Additionally, item 3
contained a wording error resulting in it being treated as
missing. In total, 6.9% missing items (2 for the external-
izing behavior scale) were, according to the manual of the
questionnaire, allowed to calculate sum scores.

DISYPS—prosocial behavior

Five subscales of the DISYPS use a 4-point scale from
O=not applicable, 1=somewhat applicable, 2=largely
applicable to 3=particularly applicable, part F uses a
5-point scale with the additional option 4=there were
no problems. Prosocial behavior (competence scale) of
the DISYPS (4-point scale) was chosen as an outcome for
training effectiveness and was administered in all three
groups while the complete DISYPS FBB-SSV was only
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collected from children of the BA group and is only of
relevance for the second research question. Analyses for
the second research question were restricted to children
older than 6 years at TO. Higher values in the competence
scale indicate more competence. Sum scores were cal-
culated, with a maximum of 10% missing items allowed.
Missing items were coded as 0 “not true” in line with the
questionnaire instructions provided by the authors of the
German version [59].

Probable parental disorder, parental stress and motivation
To measure a probable parental disorder, the 9-item Ver-
sion of the Symptom Checklist (SCL-K-9, [62]) and an
updated version of the Composite International Diagnos-
tic-Screener (CID-S, [63], were used. The SCL-K-9 was
used as a measure of parental psychological distress. The
5-point-scale ranges from 0=1 disagree, 1=1 somewhat
disagree, 2=1 partly agree, 3=1 somewhat agree to 4=1
strongly agree. Cronbach's alpha was found to be a=0.87
and the convergent validity was in the range of r=0.36 to
0.65 [64].

Another measure of a probable parental disorder, the
Composite International Diagnostic-Screener (CID-S;
[64]) consists of 12 items for core symptoms of major
mental disorders over the past 12 months. Answers
regarding the presence of symptoms are provided on
a dichotomous scale, and, if applicable, followed by an
assessment of the level of burden and treatment utiliza-
tion. The test-retest reliability was found to be satisfac-
tory (kappa values 0.64—0.92) [65, 66]. A dichotomous
variable was computed to indicate a probable disorder,
i.e. whether at least one core symptom of a disorder—
with associated impairment or burden was present (1) or
not (0).

We used the Parental Motivation Inventory (PMI,
[66]) to measure the parental motivation for a therapeu-
tic intervention. The PMI uses a 4-point scale from 1=1I
rather disagree, 2 =1 partly agree, 3 =1 rather agree to 4=1
fully agree. For the purpose of this study, the PMI was
translated into German and some words were adapted to
the prevention context. The internal consistency of the
PMI is a=0.96 and the retest reliability is r=0.76 [67]. For
the current sample, the internal consistency is a=0.91.
The PMI, SCL-K-9 and CID-S were only collected at TO
for the BA group.

Time points and missing data

The PROMPt project used a naturalistic observation
study design allowing for differences in subgroup sample
sizes and dropout rates. Dropout from screening to sub-
sequent time points occurred and may be due to parents
perceiving the screening as part of their pediatrician’s
health care and not necessarily with the intention to par-
ticipate in a study. Data from children participating in
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“Baghira” were collected on-site within the framework of
program participation via tablets whereas data of other
participants were collected online using Lime Survey.
This could be an explanation for the varying availabilities
of questionnaires at the three time points between the
groups (see S2 for details). Missing items were treated
as random in the analyses. Participants who completed
all time points (i.e., completer) and who did not fill in a
relevant questionnaire at least at one timepoint (i.e. non-
completer) did not differ regarding socio-demographic
variables such as monthly income or family status (see
S4).

Statistical analyses

Statistical analyses were performed using SPSS for
Windows Version 29.0.0.0 [68] and R [69]. For the cur-
rent study, we compared children who participated in
“Baghira” (BA), who refused participation in “Baghira”
(NO BA) as well as children without the necessity of an
indicated prevention program (NOR). Data from chil-
dren of the BA group were included if they attended at
least one training session corresponding to ‘intent to
treat. The time period between the time points differed
between the three groups but did not vary systematically
between the groups in relation to values of the CBCL or
DISYPS-prosocial behavior (see S5 and S6). Two gener-
alized linear mixed models (Model 1 and Model 2) with
robust estimators and Bonferroni adjusted p-values were
conducted separately for CBCL and DISYPS-prosocial
behavior. Fixed effects included group, time points and
interaction between these two factors. In addition, three
time points per participant were defined as subject speci-
fication. The screening was not included as both mea-
surements, CBCL and DISYPS-prosocial behavior, were
not collected during that initial time point. Analyses were
conducted separately for the CBCL externalizing behav-
ior scale as a measure for disruptive behavior problems
as well as the DISYPS-prosocial behavior of the parent
form of the rating scale for Oppositional Defiant and
Conduct Disorder (FBB-SSV) which measures prosocial
behavior. For both questionnaires, sum scores were used
and two separate generalized linear mixed models were
performed including the factors group (NOR, BA, NO
BA) and time point (T0, T1, T2). The NOR group at TO
was used as reference in Model 1 whereas in Model 2 the
NO BA group at TO served as reference. This approach
was applied across both questionnaires. We decided to
adopt the linear model for the outcome measures as test-
ing the model with other distributional assumptions did
not yield a better model fit in terms of the Akaike Infor-
mation criterion [70]. Due to violations of the model
assumptions, the robust estimation method was used. A
priori a-level was set to a=0.05. Bonferroni correction
was applied whenever necessary. Additional exploratory
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analyses were conducted to further examine the effec-
tiveness of the program. Specifically, we investigated if
the effectiveness was moderated by symptom severity
as measured by disruptive behavior (CBCL) or prosocial
behavior (DISYPS) at TO. For that, children in the BA and
NO BA groups were categorized into high (> median) or
low (< = median) symptom severity groups based on their
respective scores in the questionnaires.

To examine the role of child's age and sex, as well as
probable parental disorder, stress and motivation on
training outcome, only the BA group was assed apply-
ing two multiple linear regression models. One was con-
ducted for the CBCL—disruptive behavior, the other for
the DISYPS—prosocial behavior.

Results

Sample characteristics

Results regarding socio-demographic and clinical vari-
ables can be found in Table 1. The three groups dif-
fered in age, with NO BA group being the youngest
(Myo ga=5.96, SDyg pa =1.84), different from both the
BA (p=0.03, Mp;s=— 0.83, 95%-CI [- 1.60 to — 0.06]) and
the NOR group (p=0.02, Mp,s=- 0.79, 95%-CI [- 1.49 to
- 0.08]). The proportion of males was higher in both the
BA and NO BA group, while the NOR group has a more
balanced sex ratio (x*(2)=57.29 p<0.001). The groups
also differed in terms of household income (x*(14) = 28.18
p=0.01). However, the groups did not differ in other
socio-demographic data, such as kindergarten or family
status.

Training effectiveness on disruptive behavior problems
(CBCL)

Results are presented in Fig. 2 and Table 2. The groups
differed at TO (Myor="7.01, SDyor=5.18; My, =21.20,
SDga=7.83; Myo gp=13.76, SDyo pa=7.37; NOR and
BA: p<0.001, Mp;q=— 14.19, 95%-CI [- 15.40 to — 12.99];
BA and NO BA: p<0.001, Mp;;=7.45, 95%-CI [4.90—
9.99]; NOR and NO BA: p<0.001, Mps=- 6.74, 95%-CI
[- 9.10 to — 4.39]) with the BA group initially exhibit-
ing the highest values of disruptive behavior problems
in the CBCL. Model 1, which uses NOR as reference,
displays main effects for group and time point as well
as an interaction effect between the BA group and time
points T1 and T2, while also including age and sex of the
child as well as monthly household income. Specifically,
the BA group showed a decrease in disruptive behavior
problems measured by the CBCL from TO (M=20.87,
SE=0.68; CI [19.52-22.22]) to T1 (M =16.96, SE=0.80;
CI [15.36-18.56]; Mpigro.r1=— 3.91 p<0.001, d=0.60).
The decrease from T1 to T2 (M=15.72, SE=0.80; CI
[14.13-17.32) Mpgrors=— 1.24 p=0.274, d=0.79) was
not significant. In contrast, we observed no interaction
effect between the NOR x NO BA group at T1 or T2,
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indicating no difference in terms of change in CBCL—
disruptive behavior in the NO BA group when NOR is
the reference (NOR: M,=7.06, SE;,=0.21; CI [6.65—
7.46); My, =6.76, SEg; =0.24; CI [6.29-7.23]; M, =3.52,
SE;,=0.21; CI [3.11-3.92]; NO BA: Mp,=13.99,
SEpy=1.73; CI [10.59-17.39]; My, = 12.65, SE1; = 1.76; CI
[9.18-16.11]; M,=6.99, SE[,=2.85; CI [1.23-12.75]).
For Model 2 that uses NO BA as reference, no interaction
effects were detected indicating no differences in symp-
tom change between the groups. Effect sizes (Cohen’s d)
for significant interaction effects can be found in Table 2.
Additional exploratory analyses revealed no significant
three-way interaction between group (BA, NO BA), time
(T0, T1, T2) and median group (low vs. high) for disrup-
tive behavior problems. Children with initially higher
symptom severity profited more than children with low
symptom severity at T1 (see S7 and S8).

Training effectiveness on prosocial behavior (DISYPS—
prosocial behavior; competence scale)
Results regarding the DISYPS-prosocial behavior are pre-
sented in Fig. 2 and Table 2. As for the CBCL, both the
BA and NO BA groups differed at time point TO from the
NOR group (Myor=27.86, SDyor=4-33; Mg, =20.64,
SDy =4.70; My g = 22.11, SDy pa = 5.18; NOR and BA:
p<0.001, Mp;=7.22, 95%-CI [6.31-8.14]); BA and NO
BA: p=0.206, Mp,e=- 1.47, 95%-CI [- 3.40-0.46]; NOR
and NO BA: p<0.001, Mps=>5.75, 95%-CI [3.96-7.55]).
For prosocial behavior, the BA group initially had the low-
est values. Model 1 (Table 2) displays an interaction effect
between NOR x BA group and time points T1 and T2.
Estimated marginal means demonstrated an increase in
prosocial behavior in the BA group from TO (M =21.59,
SE=0.43; CI [20.75-22.44]) to T1 (M =23.43, SE=0.48;
CI [22.48-24.38]; Mp,e=1.84 p<0.001, d=0.35) but also,
albeit smaller, an increase from TO to T2 (My,=23.01,
SE,=0.52 CI [21.98-24.04]; Mpgro.s=142 p<0.001,
d=0.27; Mpgrmo=— 042 p=0.055, d=0.43). Prosocial
behavior also increased in the NO BA from TO to T2
(Myo=21.97, SE;,=0.85; CI [20.31-23.63]; My, =24.22,
SEq, = 1.04; CI [22.18-26.26]; My, =22.99, SE1,=2.09; CI
[18.75-27.24]; Mpigro.r1 =225 p=0.09; Mpigro.o=1.02
p=0.65; Mpigrimo=— 1.23 p=0.60) but such increase
was not significant. As expected, the NOR group dem-
onstrated stable prosocial behavior across all time points
(Myo=27.69, SE;,=0.17; CI [27.35-28.02]; M, =27.85,
SE;, =0.18; CI [27.49-28.21]; My, =27.98, SE;,=0.20; CI
[27.58-28.38]; Mpigro.r1=0.17 p=0.51; Mpigro.2=0.30
p=0.26; Mpigr110=0.13 p=0.64). Figure 2 illustrates
such trajectories. For the NOR x NO BA group, there was
no such interaction effect. Model 2, however, indicated
no interaction effects for any of the groups.

Exploratory analyses regarding initial symptom sever-
ity revealed no three-way interaction between group (BA,
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Fig. 2 Depicted are estimated marginal means of (A) the externalizing behavior scale of the CBCL (disruptive behavior) as well as (B) the competence
scale of the DISYPS (prosocial behavior) for children screened as normal (NOR), screened to profit from an indicated prevention program “Baghira”and
participated in this program (BA) or were screened to profit from the indicated prevention program “Baghira” but refused participation (NO BA). Time
points refer to pre-intervention (T0), post-intervention (T1) and 6 months after T1 (T2). Error bars indicate 95% confidence intervals
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Table 3 Multiple regression analyses of probable parental disorder, motivation, stress as well as child age and sex on the CBCL
(disruptive behavior—only externalizing behavior scale) and the competence scale (prosocial behavior) of the DISYPS in the BA group

Coefficients t p Collinearity ANOVA
B SE B VIF p

CBCl—disruptive behavior—Model 1 001
(Constant) —255 1.78 - -143 154 -

CBCL—disruptive behavior -TO 0.34 0.08 038 437 <.001 1.00

CBCl—disruptive behavior—Model 2 001
(Constant) 6.66 7.10 - 0.94 351 -

CBClL—disruptive behavior -TO 042 0.09 0.46 4.69 <.001 1.28

Average PMI total TO —1.65 1.57 —-0.10 -1.05 296 1.09

Average SCL-K-9T0 -1.75 1.15 -0.16 - 152 31 142

Probable parental disorder (CID-S) 1.06 1.46 0.07 0.73 470 1.24

Sex of child -0.86 145 -0.05 —-0.59 557 1.03

Age of child at screening -0.19 035 —-0.05 0.55 581 1.05

DISYPS—prosocial behavior—Model 1 001
(Constant) -0.58 0.15 - —3.88 <.001 -

Prosocial behavior—T0 0.28 0.08 0.29 3.26 001 1.00

DISYPS-prosocial behavior—Model 2 044
(Constant) -0.85 042 - -203 045 -

Prosocial behavior TO 0.30 0.09 032 341 <.001 1.08

Average PMI total TO 0.02 0.08 0.03 031 756 1.07

Average SCL-K-9T0 0.07 0.06 0.13 1.25 215 1.30

Probable parental disorder (CID-S) 0.03 0.08 0.04 039 695 127

Sex of child —0.001 0.08 —0.001 -0.01 990 1.02

Age of child at screening 0.01 0.02 0.03 032 752 1.05

Standard error per Bootstrapping (n=1000). BA=children who receiving a recommendation for a prevention program after screening at the pediatrician’s office
and participated in the prevention program “Baghira”; TO: Pre-intervention; CBCL—disruptive behavior =externalizing behavior scale of the Child Behavior Checklist
[58]; DISYPS—prosocial behavior=Diagnostic System for Mental Disorders in Childhood and Adolescence [59]; PMI=Parental Motivation Inventory [66]; SCL-K-
9=Symptom-Checklist-Short version-9 [62]; CID-S=Composite International Diagnostic-Screener [63]. Regarding child’s sex, females were coded as 1, males as 2. A

probable parental disorder was coded as 1

NO BA), time (T0, T1, T2) and median group (low vs.
high) for prosocial behavior (S7 and S8).

Prediction of symptom improvement by probable parental
disorder, stress, motivation, child sex and age in the BA
group

Regression analyses demonstrated that only the values
of the CBCL and DISYPS-prosocial behavior predicted
improvements (i.e. higher values for higher improve-
ments) in disruptive behavior problems as well as an
improvement of prosocial behavior. All other variables
did not predict reduction in disruptive behavior prob-
lems or improvement of prosocial behavior (see Table 3).

Discussion

The present study, as part of a larger project, investigated
the effectiveness of the child-centered, indicated pre-
vention program "Baghira” in children from the general
population who, were identified with disruptive behav-
ior problems using the Strength and Difficulties Ques-
tionnaire (SDQ; [53]) and received a recommendation
from their pediatrician to participate in the "Baghira”
prevention program. Effectiveness in terms of disruptive
and prosocial behavior was assessed based on parental

ratings. Furthermore, the study explored the impact of
child age and sex, as well as a probable parental disorder,
motivation and stress on the outcome of the prevention
program.

As expected, the data showed a reduction in disruptive
behavior problems as measured by the CBCL across all
groups. This reduction was not only evident immediately
after the intervention (T1), but also 6-months later (T2).
This is in line with previous research in clinical samples
demonstrating a decrease of disruptive behavior prob-
lems after a social competence training [31, 32]. At base-
line (T0), the BA group already differed from the NO BA
group in terms of disruptive behavior problems measured
by the CBCL. This difference is noteworthy because both
groups should theoretically not differ, as they were identi-
fied from the general population using identical methods
and cut-off values and received a recommendation for
the same prevention program. The fact that children in
the BA group initially exhibited a higher baseline level of
disruptive behavior compared to children in the NO-BA
group may explain the lower utilization of the prevention
program by the latter. Those children, who participated,
may have been more burdened due to more severe symp-
toms, leading to the higher utilization of the indicated
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prevention program “Baghira” Additionally, this suggests
that the combination of chosen cut-off values and pedia-
trician's recommendation may have been too sensitive
to align with the family's perception of the necessity and
potential benefits in relation to the reported and assessed
negative consequences of the behavior. This is conceiv-
able since the recommendation was based on the SDQ
[53], a sensitive instrument to screen for mental prob-
lems and disorders [71], which correlates with both the
CBCL—disruptive behavior and the DISYPS—prosocial
behavior (Spearman correlation—CBCL—disruptive
behavior: r=0.31, p<0.001; DISYPS—prosocial behav-
ior: r= - 0.34, p<0.001). However, it does not include as
many items specific for disruptive behavior problems like
items on disobedience as, for example, the CBCL does
[58, 72].

This idea is further supported by the reasons, parents
of the NO BA group provided for declining to participate
in “Baghira” (see S3). For example, some families did not
consider the training to be necessary for their child. It
is conceivable that the parents have overestimated their
child’s disruptive behavior at the pediatrician's office
when using the SDQ.

In addition, we hypothesized that the BA group would
converge with the NOR group in the expression of their
behavior. While a trend can be observed in the trajecto-
ries from TO to T2 for disruptive behavior as measured
by the CBCL, the difference between the groups remains
significant. This highlights that the BA group still exhibits
distinct behavioral characteristics despite the observed
improvement after participation in the indicated pre-
vention program “Baghira” Both, the NO BA group and
the BA group showed reductions in disruptive behavior
problems from TO to T2. It is conceivable that the screen-
ing itself had an effect on families, fostering a more sensi-
tive view of their child’s symptoms in the NO BA group.
As a result, families may have initiated their own inter-
ventions, such as introducing more daily structure or
making other adjustments to their everyday routines.
Moreover, a selection bias might have occurred. Families
in the NO BA group may have had greater resources or
a different perception of the problem behavior, enabling
them to address it without external support. This could
explain the observed decrease over time. Although such
results suggest an improvement in disruptive behavior
following the participation of “Baghira’, future studies
with a more rigorous and well-controlled design outside
the Covid-19 pandemic are needed to determine the spe-
cific positive effects of “Baghira” as an indicated preven-
tion program.

Furthermore, data revealed an increase in prosocial
behavior as measured by the DISYPS (competence scale)
in the BA group at time points T1 and T2 indicating an
enduring positive effect of this indicated prevention
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program. Important to note, the questionnaire was
completed by parents, who based their answers on their
child’s everyday behavior, not on their behavior during
the 90-min prevention session. Improvement of prosocial
behavior by building a set of social skills is particularly
important for children with disruptive behavior prob-
lems or disorders, as a deficiency of these skills is often
linked to peer rejection [73]. It therefore supports them
in being able to pass relevant developmental milestones,
such as building friendships. Children from the BA group
demonstrated a lower level of prosocial behavior than
the children of the NO BA group at TO. This difference
is also evident during the course of the intervention and
after its completion and raises the same possible expla-
nations as for the CBCL—disruptive behavior. Again,
children in the BA group improved but did not reach the
level of prosocial competence of the NOR group. Addi-
tional analyses considering initial symptom severity for
both disruptive behavior problems as well as prosocial
behavior showed that children with high initial symp-
tom severity improved over time, suggesting that baseline
symptom severity plays an important role in symptom
change trajectories. However, this effect was not spe-
cific to the BA group, indicating that other non-specific
factors such as increased parent awareness due to the
screening at the pediatrician’s office being at play. The
convergence between the high and low symptom trajec-
tories as observed in the BA group may nonetheless indi-
cate a compensatory effect of program participation. As
the median-split model was exploratory in nature, fur-
ther research using matched or stratified designs is nec-
essary. Further, the NO BA group is also characterized by
a large variance of scores for all outcome measures and
a small number of total sample size. The extent of dis-
ruptive behavior problems varies widely among the few
children in this group. This raises the question of rep-
resentativeness making further research necessary that
directly compares a sufficient number of children who
participate in a prevention program and those who refuse
participation.

In order to gain more information about essential fac-
tors that are predictive for an improvement in symptoms
after participation in an indicated prevention program
such as “Baghira’; we investigated a probable parental
disorder, motivation, stress as well as child age and sex.
First, it is encouraging that neither the age nor the sex of
the child had any effect on the improvement of disrup-
tive behavior problems in the BA group. Regarding sex,
this resonates with previous findings in clinical samples
[42, 74] but in relation to the child’s age, the results are
in contrast to our hypotheses’Baghira’, with the present
adaptations, is suitable for both sexes and even younger
children and shows a decrease in disruptive behavior
problems, as shown for the Baghira training [40].
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Within intention-to-treat analyses regarding parental
factors, data did not reveal any predictive quality of prob-
able parental disorder or stress for the improvement of
disruptive behavior problems in children although these
factors have previously been found to play an essential
role for children’s and parents’ participation in clinical
and/or preventive interventions [51, 66, 75]. Studies have
further shown that parents with mental health problems
often find it more difficult to participate in such interven-
tions with their child and to support the child in imple-
menting what has been learned in everyday life [47, 50].
Conceivably, parents with mental health issues and ele-
vated stress levels, both of which are also linked to moti-
vation, could be underrepresented in the current sample,
as they may have opted out of participation by choos-
ing not to have the SDQ completed at the pediatrician’s
office. However, this also resonates with a previous find-
ing showing no association between maternal depression
and treatment outcome in offspring participating in an
indicated prevention program [76]. Additionally, paren-
tal motivation also did not seem to impact the training
results in the BA group. It should be noted, however, that
the program that was used within the scope of this study
is child-centered in nature. Effects of parent motivation
may well be present in parent-centered preventive and
clinical programs [51] but may also be an indicator of the
child’s symptom recurrence as shown in one study on a
clinical sample [77].

A key advantage of the PROMPt project is its rela-
tively low-threshold integration into routine pediatric
care, making accessible for families, who might other-
wise have difficulty obtaining appropriate support ser-
vices. Research indicates that children whose parents
have mental health problems are nearly twice as likely to
experience mental health problems themselves compared
to those with parents without such problems [78]. In this
context, the PROMPt project certainly has the potential
to offer all parents with low-threshold access to sup-
port services as needed. Furthermore, “Baghira” appears
to have a lasting impact, with effects not only observed
not only immediately after the training, but also up to
6 months later. Thus, the present study is an important
addition to the existing literature, as longitudinal stud-
ies of training effects on disruptive behavior problems in
children that are child focused within a prevention con-
text are scarce [79, 80].

Limitations

This study has limitations that should be acknowledged.
Although the sample can be considered representative
of other urban areas in Germany, there were differences
in household income between the groups. Furthermore,
the data revealed that families with a higher household
income were more likely to participate in the project.
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Consequently, a selection bias—commonly found in
epidemiological studies on child and adolescent (men-
tal) health—may also have influenced the findings [81].
However, as previously demonstrated by Weniger and
colleagues, household income was only associated with
participation in the on-site initial interview with a mem-
ber of the study team, but not with the actual participa-
tion in the prevention program [52]. This discrepancy
might be related to the participating medical practices,
as project participation was voluntary, and the catch-
ment areas—along with the socio-economic status of the
families—vary between practices, leading to the observed
effect. The study was conducted within the German
healthcare system using the internationally validated
SDQ as a screening measure for recognition of behavior
problems. However, transferability to other healthcare
systems (e.g., insurance models, funding structures) or
cultural contexts should be examined in future studies.
Moreover, the study was conducted during the Covid-
19 pandemic, which has been shown to adversely affect
children’s mental health [82]. The pandemic and its asso-
ciated constraints, such as contact restrictions, made
it more difficult for children and families to integrate
the strategies they have learned directly into their daily
lives, potentially reducing the preventive effect. This
may also serve as an explanation for the lack of greater
convergence between the BA and NOR groups, though
further research is needed. Although this study was not
a randomized controlled trial, it adds to the literature as
it demonstrates effects of targeted allocation to an indi-
cated prevention program through the pediatrician’s
office. This is important because the utilization rates for
indicated prevention programs tend to be low [83]. How-
ever, to the best of our knowledge, no specific data on the
utilization rates regarding disruptive behavior problems
are available. In addition, current data of this study do
not allow for conclusions about the extent to which the
actual risk of developing a disorder in the course of the
child’s life has been reduced. Further research that inte-
grates additional time points and instruments to assess
mental disorders is therefore necessary, particularly in
light of the potential cost-effectiveness of the interven-
tion. Last, because the available data gained in this study
are based solely on parental judgment. This parental
response bias may have led parents to rate their children
more favorably after participating in the indicated pre-
vention program “Baghira”. This needs to be kept in mind
when interpreting current results. Future studies should
therefore also incorporate questionnaires that reflect
children’s judgment.
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Conclusion

The results of the PROMPt study showed a reduction in
disruptive behavior problems following participation in
the indicated prevention program “Baghira,” even over a
longer period. On the one hand, due to certain limiting
circumstances of the study, these findings should serve
as a stimulus for further research into the identification
of children at risk for mental health issues within routine
pediatric care and their subsequent referral to preventive
services. On the other hand, the program should already
be made available to as many children and adolescents
as possible who are identified with disruptive behavior
problems during routine pediatric check-ups.
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