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Abstract

This randomized control trial used intent-to-treat analyses to compare parent management training—QOregon model (PMTO)
(N=064) to family-based services as usual (SAU) (N=62) in 3.5—-13-year-old children and their families in Denmark. Out-
comes were parent report of child internalizing and externalizing problems, parenting efficacy, parenting stress, parent sense
of coherence, parent-report of life satisfaction, and parental depressive symptoms. Outcomes were measured at pretreatment,
post-treatment, and 18—-20 months post-treatment. Results demonstrated that both PMTO and family-based SAU resulted
in significant improvements in child externalizing and internalizing problems, parenting efficacy, as well as parent-reported
stress and depressive symptoms, life satisfaction, and aspects of sense of cohesion. Effect sizes at post-treatment and follow-
up were in the small to moderate range, consistent with prior PMTO evaluations. However, there were no significant differ-
ences between PMTO and family-based SAU. Further research on the process and content of family-based SAU is needed
to determine how this approach overlaps with and is distinct from PMTO.

Keywords Parent management training—Oregon model (PMTO) - Behavioral parent training - Children - Behavior
problems - Effectiveness

Introduction

Parent management training—Oregon model (PMTO) [1] is
a specific brand of what are generally referred to as behavio-
ral parent training (BPT) interventions [2]. BPT approaches
integrate theory, research and practice on family interaction
and child behavior [1, 2]. BPT is based on operant condi-
tioning and social learning theory [3], which emphasizes the
child’s social environment and reinforcement contingencies
that shape both challenging and prosocial behaviors [1, 4].
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Challenging parent—child interactions occur in all families;
however, in well-functioning families, parents teach children
to resolve conflicts using positive means such as humor and
negotiation [5, 6]. In less well-functioning families, however,
children’s problematic behavior is learned through modeling
of parent’s aversive behaviors (e.g., arguing, aggression) as
well as negative reinforcement (removal of parental requests
to perform undesired behavior) during compliance interac-
tions. Through social learning, operant conditioning and
repeated coercive cycles [1, 4], harsh, punitive and aggres-
sive behavior patterns are formed in children, maintained,
and over time these behaviors tend to generalize from the
family setting to other social settings (e.g., school and peer
contexts) [3, 7].

PMTO is an evidence-based psychosocial intervention for
the treatment of child behavioral challenges, targeting spe-
cific parenting practices to reduce negative coercive cycles
between parents and their child. PMTO focuses on teaching
parents proactive, non-punitive methods to address, pre-
vent, and reduce challenging behavior in their child. PMTO
has a long-standing and robust history as an intervention
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approach, dating back to the 1960s [8]. Since then, multiple
studies, primarily in the United States, have demonstrated
the effectiveness of PMTO across two to 18-year-old youth
with behavioral disorders (e.g., oppositional defiant and
conduct disorder) and antisocial behaviors (e.g., substance
abuse, police involvement), using various formats (e.g., indi-
vidual, groups, telehealth and web-based; [9-14]).

With the development of PMTO specifically, and BPT
more broadly, there have been increasing efforts over the
past two decades to disseminate these approaches inter-
nationally. A recent review and meta-analysis [15] found
that across 17 studies conducted in 10 countries over five
geographical regions, BPT interventions, including PMTO,
were effective in reducing child behavior problems. Findings
demonstrate that these BPT interventions, developed primar-
ily in the United States and Australia, can be transported to
communities that are culturally distinct from where the BPT
interventions were initially developed. These findings, while
promising, must also be interpreted with other data suggest-
ing that there are attenuated effects of these evidence-based
interventions when compared to services as usual (SAU) for
children who are clinically referred for treatment [16, 17]
and variability of effects across different BPT programs [18].
These data suggest that a closer inspection of randomized
effectiveness trials of clinically referred youth comparing
specific BPTs (i.e., PMTO) to SAUs in geographically simi-
lar regions may be needed.

PMTO has been implemented in the Nordic countries
(i.e., Norway, Iceland, Denmark) since the 1990s (see [11]
for a discussion) and robust transfer approaches to scale up
and sustain PMTO in these countries have been undertaken
[19]. To our knowledge, four separate randomized con-
trolled effectiveness trials of PMTO compared with SAU
have been conducted in these Nordic countries [20-23] and
one in the Netherlands [24]. The first European randomized
controlled trial (RCT) study was conducted in Norway, and
included 112 clinically referred children aged four to 12
and their families, who were randomly assigned to either
PMTO or SAU [20]. In this study, families assigned to SAU
were offered a broad range of treatments, including family
therapy, marte meo (i.e., a program that aims to enhance
constructive interaction and communication between parent
and child), behavior therapy, cognitive therapy, humanistic-
existential therapy, and other eclectic approaches to treat-
ment. Results showed that PMTO was more effective than
SAU on post-treatment outcome measures relating to exter-
nalizing behavior problems, social competence and parental
discipline.

A one-year follow-up study of 67% of the sample [25]
found differential results based on type of analyses. In an
intent-to-treat analysis, two-parent families assigned to
PMTO were observed to have less aversive behavior on an
observation task than two-parent families assigned to the
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SAU condition. No significant differences were reported
on the other 19 outcomes analyzed. In a treatment-on-the-
treated analysis, PMTO resulted in continued effects relative
to the SAU condition on teacher-reported total problems,
aggression, delinquency, and social skills. In addition, fami-
lies assigned to PMTO reported greater family cohesion, and
observations of aversive behavior were lower in two-parent
families assigned to PMTO compared to those assigned to
SAU. Overall, the findings suggest that PMTO is beneficial
for families at post-treatment and follow-up effects (unsur-
prisingly) are more evident for families who have at least
minimally participated (i.e., attending at least two PMTO
sessions) in treatment compared to SAU.

Another randomized trial of group PMTO conducted
in Norway utilized a sample of 137 children (3-12 years)
who had conduct problems and their parents [22]. Parents
in group PMTO reported improvement in child external-
izing behavior, social competence, and parental mental
health and parenting practices compared to a SAU compari-
son group, both at the termination of the intervention and
six months after the intervention. Group PMTO was also
associated with an immediate significant positive effect on
parent expectations and teacher-reported social competence,
but there was no difference between treatment conditions
in these outcomes at the six month follow up. A third ran-
domized trial in Norway [23] evaluated the effectiveness
of PMTO among 96 children with behavior problems (ages
3-9 years) and their mothers, all of whom were Pakistani
and Somalian immigrants. Compared to the waitlist con-
dition, PMTO was associated with a significant decrease
in harsh discipline and an increase in positive parenting.
Additionally, PMTO was associated with a reduction in par-
ent reported child conduct problems. However, there were
no significant intervention effects on conduct problems or
social skills in school as reported by teachers. Similar to
findings from Hagen et al. [25], the study unsurprisingly
found that the largest effect sizes were found among mothers
who attended more than 50% of the PMTO group sessions.

The Icelandic RCT of PMTO included 102 children
between the ages of five to 12 with behavior problems and
their families [21, 26]. SAU included counseling from a psy-
chologist, counseling from a school counselor, and/or social
services that included parenting advice and individual or
family psychotherapy. PMTO was found to be more effective
than SAU in improving a composite measure of child adjust-
ment, although on single-measure indicators, only social
skills improved following PMTO relative to SAU. No effects
were found on child-report of depressive symptoms as well
as parent- and teacher-report of problem behaviors. Impor-
tantly, given that convergent multiple informant constructs,
as measured by the composite measure of child adjustment,
are more reliable than single-item measures, the results sup-
port the main study hypothesis that PMTO would lead to
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better child outcomes for children relative to SAU. In a sepa-
rate analysis, Sigmarsdéttir and colleagues [21] found no
between-group differences on parenting behavior, although
results demonstrated that PMTO appeared to attenuate the
detrimental effects of maternal depressive symptoms on
maternal parenting behavior in families who were assigned
to PMTO. No longer-term follow-up data were reported.
Collectively, the findings support the use of PMTO as a
treatment for children with behavioral difficulties in Iceland.

While the first four national RCT effectiveness studies
conducted in Norway and Iceland were generally support-
ive of PMTO as compared to SAU [20, 21, 25, 26], a more
recent study conducted in The Netherlands was largely
unsupportive. In a quasi-randomized effectiveness trial of
146 families with children aged four to 11 years with behav-
ior problems, Thijssen and colleagues [24] examined PMTO
and SAU at baseline and after 6, 12, and 18 months of inter-
vention. SAU treatment included family therapy, psychiat-
ric intensive home care, parent therapy, and other services.
Results demonstrated that both PMTO and SAU were effec-
tive in reducing child externalizing behavior, parental stress,
and symptoms of parental psychopathology. Self-reported
parenting skills were also improved for both PMTO and
SAU families after six months, which were maintained at
both 12- and 18-month follow-up assessments. The results
of this study found that both PMTO and SAU led to signifi-
cant improvement for families, but there were no differential
effects of PMTO on outcomes.

The collective studies conducted in Nordic countries
suggest that PMTO can be effective on a variety of out-
comes, but outcomes vary and suggest that PMTO should
be further evaluated, particularly when implemented in a
new country. Additionally, findings from the Thijssen and
colleagues [24] study suggest that the effect size (d=0.55)
of SAU, when compared to effect sizes of SAU in the other
trials (d=0.22-0.43), was higher, despite effect sizes across
PMTO being equivalent across studies. Thijssen and col-
leagues [24] note that the higher effect of SAU found in
their study may be in part due to the higher use of cognitive-
behavioral techniques in the SAU condition; techniques that
are often important components of evidence-based treatment
for children with behavioral problems. As such, the SAU
condition in the Thijssen and colleagues [24] study may
have included components of PMTO, thereby attenuating
differences between PMTO and SAU and resulting in the
increased effect size of SAU found in that study.

The purpose of this study was to report findings of
the most recent randomized clinical effectiveness trial of
PMTO in a Nordic country (i.e., Denmark). Specifically,
using intent-to-treat analyses, 126 children between three
and a half to 13 years of age with behavior problems and
their families referred to clinic services were randomized
to PMTO or family-based SAU with child behavior, parent

efficacy, and parental well-being assessed at baseline, post-
treatment and and 18-month follow-up assessments. Impor-
tantly, unlike previous studies conducted in Nordic coun-
tries, the current study utilizes a specific, and likely most
robust SAU comparator—a family-based SAU model. As
such, this study evaluates PMTO, a formal, evidence-based,
manualized intervention approach to family-based SAU—
an informal, evidence-informed, unstructured intervention
approach routinely utilized in Denmark for addressing
behavioral challenges in youth. In alignment with the major-
ity of studies on PMTO, we hypothesize that PMTO will
lead to improvements in child- and parent-level outcomes
at immediate post-treatment, with maintenance of effects at
follow-up assessment relative to family-based SAU.

Method
Participants

Eligible participants were initially families with children
aged four to 12 years, who were referred to municipal treat-
ment because of child behavioral problems (e.g., problem
consistent with oppositional defiant disorder and conduct
disorder). To increase recruitment rates during the trial, the
age range was expanded to include families with children
or adolescents between the ages of three and 13 years old
and allocation ratios were adjusted in two municipalities in
response to a change in municipal capacity. Six children,
ages three and a half to four years old, and one 13-year-
old child were included in the trial. Families agreeing to
participate were randomized either to the PMTO interven-
tion or to the SAU comparison group, which was another
municipal treatment option for this study. In total, 123
families with 132 children participated in the study (i.e.
nine families participated with two children). The major-
ity of participating children were boys (PMTO =69%; SAU,
73%), and the youth mean age at baseline was eight years
old (PMTO M =7.9 years old, SD=2.3; SAU M =8.1 years
old, SD=2.3). There were no significant differences found in
child characteristics or caregiver age between the two inter-
vention groups. There was a small but significant difference
in years of education between caregivers in PMTO versus
those in SAU, with SAU caregivers having more years of
education (See Table 1 for more details). In both interven-
tion groups, the vast majority of respondents were mothers
(91%) compared to fathers (9%) and were employed (PMTO,
64%; SAU, 58%).

Procedure

The RCT was a parallel group study conducted in 11
municipalities in Denmark. To be included in the study,
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Table 1 Demographic

e iy PMTO (N=64) SAU (N=62) p
characteristics and significant
differences for PMTO and SAU n M (SD) or % n M (SD) or %
families at enrollment
Child is a boy 64 0.7 (0.5) 62 0.7 (.5) 0.64
Child age at baseline 61 7.9 (2.3) 60 8.1(2.3) 0.63
Mother’s age at baseline 64 37.4(6.0) 62 37.9(9.4) 0.76
Father’s age at baseline 58 40.5 (7.5) 59 39.4 (6.3) 0.43
Main caregiver’s employment status
Employed 64 64 62 58 0.51
Unemployed 64 16 62 26 0.17
Other” 64 20 62 26 0.56
Main caregiver’s years of education®
Less than 10 64 28 62 26 0.79
10-12 64 56 62 39 0.06
13-15 64 14 62 23 0.25
15-17 64 2 62 13 0.02*

XPMTO parent management training—Oregon model, SAU services as usual, M Mean, SD standard devia-
tion, p values adjusted for clusters on family-level; *p <0.05

4The vast majority of main caregivers (91%) are the mother of the child, the remainder (9%) are the father

of the child

®Other in process of education or in retirement

municipalities had to offer both PMTO treatment and fam-
ily treatment to the target group. This criterion ensured
that randomization of participants was possible within
the participating municipality. Blinded case officers or
pre-admission assessment committees in the municipality
recruited treatment-referred families to the trial. Families
were randomly assigned to either the PMTO intervention
or SAU following consent to participate in the study. The
research institute used computer generated tables to allo-
cate families to treatments within the municipality. Block-
ing was used to ensure that comparison groups were gener-
ated according to predetermined ratios. Allocation ratios
varied between municipality, (i.e., 3:2, 1:1, or 2:3), and
were adjusted according to the municipality’s treatment
capacity in PMTO and family-based SAU. Families were
assessed at three time points: baseline (T0), post-treatment
after 7-8 months (T1), and follow-up after 18-20 months
(T2). Assessments were conducted by trained interviewers
who were not involved in the treatment. Assessments took
place in the families’ homes and questionnaires were com-
pleted by the primary caregiver. Of the 132 children, 126
(95%) children were assessed at baseline (PMTO n=64;
SAU n=62); 124 (94%) children were assessed post-treat-
ment (PMTO n=65; SAU n=59); and 112 (85%) chil-
dren were assessed at the follow-up (PMTO n=61; SAU
n=152). Dropout rates were equally distributed between
PMTO and SAU ([Pearson )(2(2)=0.187; p=0.91]; see
Fig. 1 for a flow chart). All families in this study received
treatment between January 2013 and July 2016.
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Measures

Some of the below measures had not yet been translated
into Danish, and therefore two Danish/English-speaking
authors with significant experience with the psychological
constructs measured by the below questionnaires separately
translated the questionnaires. When there was disagree-
ment in the translation, the final wording was agreed upon
together with a third author to ensure the spirit of the meas-
ures were retained. Several of these measures were included
in a recently completed behavioral parent training study in
Denmark [27].

Child Outcomes

The Strengths and Difficulties Questionnaire (SDQ [28]) is
a 25-item measure with a 3-point Likert scale that measures
general aspects of youth behavior, emotions and peer rela-
tionships. The 25 items consist of five subscales measuring
emotional symptoms, conduct problems, hyperactivity/inat-
tention, peer relationship problems, and prosocial behavior.
Four of the subscales aggregate into more general broadband
scales of internalizing (emotional symptoms and peer rela-
tionship) and externalizing (conduct problems and hyperac-
tivity/inattention) problems. The total score ranges from O to
40 and each subscale ranges from O to 10 with higher scores
indicating more problematic issues. The SDQ is widely used
for assessing children’s mental health and functioning [29].
Both English and Danish versions have proven to be reliable
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Fig. 1 Flowchart of children

in the study. PMTO parent
management training—Oregon
model, SAU services as usual

Enrollment

Assessed for eligibility:
Performed by case workers or
visitation committees in the
municipalities (n=unknown)

Referred and randomized
children (n=132)

\4

A4

Baseline (T0)
v

(n=68)

Allocated to PMTO intervention

Successfully assessed (n=64)

Allocated to SAU intervention
(n=62)
Successfully assessed (n=62)

y

Post-treatment

(T1)

A4

(n=3)

Successfully assessed (n=65)
Dropped out/refused to participate

Successfully assessed (n=59)
Dropped out/refused to participate
(0=3)

A4

Follow-up (T2)

A4

(n=T7)

Successfully assessed (n=61)
Dropped out/refused to participate

Successfully assessed (n=52)
Dropped out/refused to participate
(n=10)

Analysis

v

the analysis (n=68)

All assessed observations included in

All assessed observations included in
the analysis (n=62)

and valid [30-32]. In this sample, Cronbach’s alpha for the
parent-reported SDQ total score was 0.68, 0.73, and 0.74 at
baseline, post-treatment, and follow-up, respectively.

Parent Outcomes

The parenting sense of competence (PSOC) scale is a
16-item screening instrument evaluating parental skills on
two dimensions: parental efficacy and parental satisfaction
[33, 34]. Items are scored on a 6-point Likert scale rang-
ing from 1 (“Strongly Disagree”) to 6 (“Strongly Agree”).
The instrument was translated into Danish in the context
of this study; hence the Danish version applied has not
been validated yet. For this paper, parental efficacy scores
are reported. In this sample, Cronbach’s alpha was 0.86,

0.82, and 0.80 at baseline, post-treatment, and follow-up,
respectively.

The Ladder of Life (LOL) is derived from the Self-
Anchoring Striving Scale [35], and was included in the
present study to measure parents’ self-evaluation of their
current life satisfaction. The items on this measure are pre-
sented on the figure of a ladder, which consists of steps with
ratings from O to 10, with O being the lowest rung on the
ladder, meaning “The worst possible life,” (indicating a
very unsatisfying life) and 10 being the highest rung on the
ladder, meaning “The best possible life,” (indicating a very
satisfying life). Respondents may be asked their ratings in
regards to various time-points in their lives (e.g., “Where
on this ladder would you say you are now?”, “Where on this
ladder were you two years ago?”’, Where on this ladder do
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you hope to be in six months?”). The scale has demonstrated
adequate validity and reliability over the years [36-38]. A
Danish version of the ladder was included in this study and
focused on gathering responses in accordance to the parents’
current life situations.

The Sense of Coherence (SOC; [39]) scale is a reliable,
valid, and cross-culturally applicable 13-item screening
instrument measured on a 7-point Likert scale ranging from
“Seldom or Never” to “Very Often” as viable responses. It
produces scores for three subscales assessing: (1) compre-
hensibility, the ability for people to understand what happens
around them; (2) manageability, the extent they are able to
manage situations on their own or with the assistance of
their social network; and (3) meaningfulness, the ability to
find meaning in these situations [40, 41]. These three com-
ponents, which include cognitive, behavioral, and motiva-
tional elements, combine to form a total score encompassing
respondents’ general sense of coherence in regards to their
own lives. In this study we translated the SOC into Danish
and included all 13 items in the assessment of parents. In
this sample, Cronbach’s alpha was 0.86, 0.87, and 0.85 at
baseline, post-treatment, and follow-up, respectively.

The Parental Stress Scale (PSS; [42]) measures parents’
feelings of stress in relation to child upbringing. The PSS
consists of 18 items scored on a 5-point Likert scale, which
ranges from “Strongly Disagree,” to “Strongly Agree.” All
items were translated into Danish and included in this study.
The original English version has proven to be highly reliable
and highly related to the general measure of stress [42]. In
this sample, Cronbach’s alpha was 0.80, 0.85, and 0.84 at
baseline, post-treatment, and follow-up, respectively.

The Major Depression Inventory (MDI; [43]) a widely
known and validated instrument used for depression screen-
ing in adults [44]. The 10 items are scored on a 6-point scale,
ranging from 0, “At No Time” to 5, “All the Time” and assess
the frequency of different feelings and experiences related
to depression. The original, validated version was collected
from caregivers in this study. In this sample, Cronbach’s
alpha was 0.88, 0.90, and 0.93 at baseline, post-treatment,
and follow-up, respectively.

Intervention
PMTO

Parents met with therapists providing PMTO services for
one-hour long sessions on a weekly basis. In Denmark, the
meetings generally took place at communal family centers.
The length of treatment varied between families, but on aver-
age, treatment consisted of 23 individual sessions evenly
distributed over the course of seven months [45]. During
training, parents were guided through five core parenting
practices, including: (1) skill encouragement (i.e., contingent
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positive reinforcement and teaching techniques); (2) effec-
tive discipline (i.e., contingent use of mild sanctions); (3)
monitoring (i.e., keeping track of activities); (4) problem-
solving (i.e., negotiating disagreements and establishing
rules); and (5) positive involvement (i.e., investing time and
planning activities; [46]). The five parenting practices and a
number of applications were taught in a fixed order, as they
are conceptualized to build upon each other. Intervention
content was delivered through a number of different modali-
ties, including roleplay, which is one of the essential tools
in PMTO treatment. Between sessions, parents carried out
defined homework assignments. Telephone contact between
the therapist and parents was provided between the sessions
to ensure homework completion and enhance engagement
and attendance.

PMTO training followed best practices as developed
by the PMTO developers (see [19] for details of training
conducted across Nordic countries). The PMTO program
training structure has some variability in regards to certifica-
tion requirements. The time to complete certification ranges
from 12 to 24 months of training for professionals, during
which trainees attend between 11 and 18 days of workshop
seminars, treat cases in community agencies utilizing the
PMTO intervention, and receive coaching on recorded ses-
sions approximately twice a month. The coaching utilizes
videotaped examples from the trainees’ own cases to provide
a secure learning environment that emphasizes modeling
active teaching strategies, including role-play, problem-
solving, and effective questioning processes. Although the
trainees work with a reduced caseload throughout the train-
ing process, they must implement the intervention with a
minimum of at least five families. To be certified, trainees
must achieve a mean Fidelity of Implementation Rating Sys-
tem (FIMP; see Treatment Fidelity section below) score of
six or above on four sessions covering the following core
components: introducing encouragement, troubleshooting
encouragement, introducing discipline, and troubleshooting
discipline (see [19] for more information).

The FIMP [47] was utilized to assess the PMTO thera-
pists’ adherence to the intervention model in Denmark.
Rating was based on observations of nine to 11-min video
segments of therapy, where the therapist introduced parents
to or coached them in one of two parenting practices from
the PMTO model (i.e., skill encouragement or limit set-
ting). To ensure high inter-rater consistency in observations,
raters were certified PMTO practitioners with additional
FIMP training. The therapists’ delivery was rated on five
therapeutic competences, which included: (1) the therapist’s
knowledge of social learning theory and PMTO principles
and practices; (2) structure and management of sessions;
(3) balance between verbal and active teaching tools; (4)
range of strategic process skills (e.g., effective questioning,
managing resistance, connecting with the family or avoiding
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negativity); and (5) demonstration of overall development
(e.g., promotion and accomplishment of individual satis-
faction and growth). Each item was scored on a nine-point
scale, where a score of one to three reflected needed addi-
tional work, four to six demonstrated acceptable work, and
seven to nine reflected good work. A score of six is neces-
sary for PMTO certification. Fidelity ratings for the Danish
implementation of PMTO have been published in a sepa-
rate study [19] which demonstrated that the fidelity ratings
collected during the implementation of PMTO in Denmark
were considered in the ‘good work’ range.

SAU

SAU was a family-based intervention characterized by infor-
mal, evidence-informed practices delivered in a flexible,
unstructured format. Therapists were required to have sev-
eral years of independent clinical experience working within
the clinical setting and be willing to treat at least one family
using SAY approaches. Supervision for SAU therapists fol-
lowed procedures within their clinical setting. Generally, this
varied across sites. Given that the study aims were to evalu-
ate a PMTO approach (standardized training, supervision
and manualized delivery) compared to SAU, the study did
not constrain nor attempt to modify SAU processes.

Data Analysis

This study employed an experimental, within-subject anal-
ysis. In particular, we estimated the following fixed-effect
(FE) regression: Y,,= Y o Time,+ Y p,Time X Treat, +u;+
g;» where the outcome, Y;;,, was explained by a time indicator
variable (Time=0, 1, 2), a time-treatment interaction term
(Treat=0 if SAU and Treat=1 if PMTO), and a child fixed-
effect (u;). The parameters, o, estimated the change over
time for the SAU group, and o, + P, estimated the change
over time for the PMTO group. Thus, the treatment effects,
B, estimated the additional effect of PMTO compared to
SAU (t=1, 2). We reported Cohen’s d effect sizes (ES) to
determine the relative magnitude of each effect by dividing
the change with the pretest SD. ES around 0.20 suggest a
relatively small effect, ES around 0.50 suggest a medium
effect, and ES around 0.80 suggest a relatively large effect
[48].

The analysis attempted to account for two challenges in
the sample: sample attrition and clustering of respondents.
In particular, we applied FE regressions to adjust point esti-
mates and their standard errors for all time-invariant con-
founders of attrition. Cluster-robust standard errors were
estimated to adjust standard errors for clustering at the fam-
ily level. We applied an adjustment strategy to control for
potential attrition bias. In the FE regression, the fixed-effect
parameters, u;, absorbed all time-invariant predictors of the

outcome, Y, including potential time-invariant confounders
(e.g. gender, baseline age, baseline level of outcome, level
of education, constant motivation, time-invariant therapeutic
alliance or other time-invariant omitted variables). The FE
regression therefore controlled for potential attrition bias
via a rigorous adjustment strategy that controls for all time-
invariant variables, regardless of whether or not the variable
was collected in the data [49]. Consequently, all regressors
in the FE model must also vary over time as time-invariant
regressors are collinear with u;, so the main effects of treat-
ment (Treat;) is excluded from the FE regression. See Wool-
dridge [50] and StataCorp [51] for an introduction to FE and
McNeish and Kelley [49] for a recent comparison of FE and
Mixed effects models.

We estimated clustered standard errors to account for
potential non-independence of observations. The sample
contained repeated outcomes over time for the same child,
clustered in a family and in a municipality, suggesting that
outcomes (and regression errors, €;,) were not independent
over i and t. To adjust standard errors, we reported hetero-
scedastic- and cluster-robust standard errors [52-55]. The
supplementary material provides comparable analyses that
employed mixed effects models to control for non-independ-
ence of observations.

Results
Child Behavioral Outcomes

Table 2 reports means and standard deviations for all
child- and parent-reported outcomes, as well as the main
effect of time and the effect of PMTO conditional on the
development in the SAU group. Statistically significant
improvements over time were found on SDQ total score
for the SAU group, both at post-treatment (a;=— 3.82;
p<0.01; 95% CIl=- 5.29 to — 2.36; d=0.63) and at fol-
low-up (o, =—4.51; p<0.01; 95% CI=— 6.29 to — 2.73;
d=—- 0.74); and for the PMTO group, both at post-treat-
ment (a; +f;=— 3.85; p<0.01; 95% CI=— 5.36 to — 2.34;
d=0.63) and at follow-up (a,+f,=— 5.01; p<0.01; 95%
Cl=- 6.58 to — 3.44; d=0.82). Thus, in both comparison
groups, child behavior problems significantly decreased
over the treatment period, and continued to decrease from
post-treatment to follow-up. The change over time at post-
treatment and follow-up can be characterized as medium
and large, respectively. There were no significant interaction
effects of time and treatment condition, so there were no sta-
tistically significant differences between the effectiveness of
PMTO and SAU on child behavior, either at post-treatment
(B;=—0.02; p=0.98; 95% CI=— 2.12 to 2.07; d=0.00)
or at follow-up (f,=— 0.50; p=0.67; 95% CI=— 2.82 to
1.82; d=0.08).
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Similarly, results indicated that in both conditions, there
were statistically significant main effects of time on SDQ
subscale scores at post-treatment, including the external-
izing subscale (a;=— 1.71; p<0.01; 95% Cl=— 2.61 to
— 0.81; d=0.43), internalizing subscale (a;=— 2.11;
p<0.01;95% CI=- 2.99 to — 1.24; d=0.54), emotional
problems subscale, (x; =— 1.23; p<0.01; 95% Cl=— 1.84
to -0.61; d=0.55), conduct problems subscale (o; = — 0.82;
p<0.01; 95% CI=- 1.30 to — 0.35; d=0.43), hyperac-
tivity subscale (a; =— 0.89; p<0.01; 95% CI=— 1.45 to
—0.32; d=0.34), and peer problems subscale (a; =— 0.89;
p<0.01; 95% CI=— 1.33 to — 0.45; d=0.41). The statis-
tically significant main effects of time on SDQ subscale
scores persisted at follow-up, including the externalizing
subscale (o, =— 2.39; p<0.01; 95% CI=— 3.52 to — 1.26;
d=— 0.60), internalizing subscale (o, =— 2.12; p<0.01;
95% CI=—2.98 to — 1.26; d=0.55), emotional problems
subscale, (a,=—1.17; p<0.01; 95% CI=— 1,79 to — 0.56;
d=0.47), conduct problems subscale (o, =— 1.29; p<0.01;
95% Cl=—-1.82to — 0.77; d=0.68), hyperactivity subscale
(o, =—1.09; p<0.01;95% CI=— 1.82to — 0.37; d=0.42)
and peer problems subscale (a,=— 0.95; p<0.01; 95%
Cl=- 1.44to — 0.45; d=0.43) when compared to baseline
levels. The SDQ prosocial scale was the only SDQ subscale
that did not follow this trend. Specifically, while there were
significant increases in prosocial behavior at post-treatment
for the SAU conditions (a;=0.58; p=0.01; 95% CI=0.12
to 1.04; d=0.32), improvements were no longer signifi-
cant at the follow-up time point (o, =0.47; p=0.07; 95%
CI=-0.04 to 0.97; d=0.26). And contrary for the PMTO
condition, while there was no significant improvement at
post-treatment (o; +f;=0.33; p=0.18; 95% CI=-0.16 to
0.82; d=0.18), there was a marginally significant increase
at follow-up (a, + 3,=0.54; p=0.02; 95% CI=0.08 to 1.01;
d=-0.30). The effects of PMTO over time on the remain-
ing SDQ subscales generally followed a similar pattern to
that of the SAU condition (see Table 2). There was not an
additional effect of PMTO over SAU for any of the SDQ
behavior dimensions (p > 0.05 for all §,), demonstrating that
the two parent treatment interventions have similar positive
effects on child behavior.

Parent Outcomes
Parent Efficacy

As assessed by the PSOC, parent efficacy improved in
both conditions at post-treatment (a; =2.64; p <0.01; 95%
CI=0.95 to 4.32; d=0.42) and at follow-up (a,=2.92;
p<0.01;95% CI=1.32to 4.53; d=0.47). There were again
no statistically significant differences in effects over time
between the PMTO and SAU groups (f;=— 0.65; p=0.55
and B,=— 1.27; p=0.23), indicating that PMTO and SAU

@ Springer

programs have a similar positive effect on parental efficacy
over time.

Parent Well-Being

Results of the parent well-being outcomes generally indi-
cated a similar pattern of improvements over time in both
conditions, and no difference in improvements between
conditions. There were small to moderate effects of time at
post-treatment, and increased effects at follow-up for paren-
tal stress as measured by the PSS scale score (a; =— 2.54;
p=0.01; 95% CI=—4.49 to — 0.59; d=0.30; o, =— 3.77;
p<0.01; 95% Cl=— 5.59 to — 1.96; d=0.45), depressive
symptoms as measured by the MDI scale score (o; =— 2.40;
p=0.04; 95% CI=—4.66 to — 0.14; d=0.30; o, =— 2.79;
p=0.02; 95% CI=- 5.08 to — 0.50; d=— 0.45), and self-
evaluation as measured by the LOL scale score (a; =1.02;
p<0.01;95% CI=0.46 to 1.58; d=0.52; a,=1.40; p<0.01;
95% CI=0.87 to 1.93; d=0.72), and sense of coherence as
measured by the SOC total scale score (a; =1.81; p=0.02;
95% CI=0.23 to 3.40; d=0.25; a,=3.33; p<0.01; 95%
CI=1.77 to 4.90; d=0.46). There was not an additional
effect of PMTO over SAU for any of these outcomes
(p>0.05 for all B,). Thus, parental stress and depression
levels statistically significantly decreased, while parental
self-evaluation and total sense of coherence statistically
significantly increased, regardless of treatment condition.
Analyses of the three SOC subscales revealed statistically
insignificant effects on the meaningfulness subscale at
both time points («;=0.19; p=0.58; 95% Cl=— 0.47 to
0.84; d=0.08; a,=0.63; p=0.08; 95% CI=— 0.09 to 1.34;
d=0.26). On the comprehensibility subscale, there was a
marginally insignificant effect at post-treatment (a; =0.73;
p=0.05;95% CI=- 0.01 to 1.46; d=0.22) however, there
was a statistically significant effect at follow-up (a, =1.40;
p<0.01;95% CI=0.65 to 2.15; d=0.43) in both conditions.
Again, there were no statistically significant differences
between PMTO and SAU conditions in parent well-being at
either time point (p > 0.05 for all 8,).

Discussion

The aims of this study were to determine the effective-
ness of PMTO, as compared to family-based SAU, in a
national, clinic-based RCT on child-level (e.g., behavior
and functioning) as well as parent- and family-level (e.g.,
parental efficacy, stress, depressive symptoms, life satisfac-
tion, and sense of cohesion) outcomes immediately after
treatment and at follow-up assessment. We hypothesized,
given the documented effects of PMTO [9, 11], that PMTO
would result in greater improvements in child behavior
and functioning as well as improved parental efficacy, life
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satisfaction, and sense of cohesion, in addition to reduced
stress and depressive symptoms at post-treatment compared
with family-based SAU. We further hypothesized that these
effects would be evident at the 18-20-month follow-up
assessments.

Contrary to our hypothesis, we found that PMTO did not
differentially improve outcomes relative to the family-based
SAU condition for all child and most parent outcomes at
post-treatment and at 18—20-month follow-up assessments.
These findings were surprising given that previous studies
demonstrated benefits of PMTO [56-58], but this may be
largely a result of these studies’ comparison to a wait-list
rather than active treatment control condition. The findings
of this study largely mirror the recent quasi-randomized trial
in The Netherlands [24] which found no significant differ-
ence between PMTO and SAU on child- and parent-levels
outcomes. These findings align with findings from Weisz
and colleagues’ [59] meta-analysis comparing evidence-
based interventions with SAU, which found that evidence-
based interventions result in a small effect size relative to
SAU (d=0.29), which becomes attenuated and is non-sig-
nificant when focusing on clinically referred samples (such
as the current study). While there is mixed-evidence in
Europe regarding the effectiveness of PMTO as compared
to SAU for long-term outcomes, the present study suggest
that PMTO does not produce significantly better outcomes,
relative to a family-based SAU, for the treatment of behav-
ioral problems in children.

While there were no significant differences between
PMTO and family-based SAU, results demonstrate that
both interventions result in significant improvements in a
host of child outcomes. In particular, as demonstrated in
other studies of PMTO, and BPT generally [27, 60], PMTO
and SAU were both found to improve behavioral difficul-
ties (i.e., externalizing difficulties, conduct problems) as
well as secondary outcomes (i.e., hyperactivity, emotional
problems, and internalizing problems). Intervention effects
were also evident at follow-up assessments. Moreover, social
behaviors and peer problems were significantly improved at
post-treatment and were largely maintained at 18—20-month
follow-up assessments; however, improvement found on the
prosocial scale of the SDQ at post-treatment was not main-
tained at follow-up assessment.

Effect size data demonstrate that the combined effect
of intervention on outcomes were in the small to moderate
range (See Table 2); which aligns with previous studies of
PMTO and SAU in Nordic countries. Specifically, the range
of outcomes for PMTO and SAU on externalizing problems
found in previous studies were between 0.47-0.85 and
0.22-0.55, respectively (see [24]). The within-group effect
sizes found for externalizing problems (SDQ Externalizing,
Conduct, and Hyperactivity subscales) in the current study
ranged from 0.34-0.79 for PMTO and family-based SAU at

follow-up (see Table 2)—which is on the higher end of the
effect size range found in other studies. This is particularly
the case for the SAU condition which suggests that family-
based interventions used in the current study were notably
effective relative to the alternative SAU treatment conditions
used in previous trials—a point we discuss further below in
future directions.

Parent outcomes followed a similar pattern as child out-
comes. While there was no differential effect on PMTO
relative to family-based SAU, both interventions improved
parental efficacy, parental stress, depressive symptoms, life
satisfaction, and aspects of sense of cohesion at immediate
post-treatment, with small to moderate effect sizes. These
findings largely were maintained at 18—20-month follow-up,
with increased effect sizes at follow-up assessment. These
findings align with other studies in the Nordic regions dem-
onstrating effects on parenting behaviors, parental stress, and
family cohesion and extend the literature by also demonstrat-
ing effects on parental depressive symptoms and life satis-
faction. The effect size data suggests a small to moderate
effect on these outcomes (see Table 2). Importantly, while
not often a central target of treatment, as has been argued
by others [2, 60-63] improving parent-level outcomes may
be important in order to attenuate the often-seen develop-
ment of comorbidity or increased severity of problems in
youth related to parental stress and mental health issues.
Moreover, the results suggest that efforts at improving fam-
ily-, parent-, and child-level difficulties translate into higher
quality of life outcomes as reported by parents. This is an
interesting finding and suggests the potential central role that
children’s mental health may have in how parents perceive
life satisfaction.

Limitations, Clinical Implications and Future
Directions

There are notable limitations in this study. This study was
a partnership between treatment developers, researchers,
service agency administrators, and front-line therapists.
Although aspects of the study were well-aligned with tradi-
tional efficacy studies and rigorous (e.g., randomized con-
trolled design, high levels of training and supervision by
experts, longitudinal assessment of various key constructs),
there were also concerns about demands on therapists and
agencies and limited funding that constrained aspects of the
study. As an example, we did not collect data on therapists,
did not utilize observational data, obtain data from other
key informants (e.g., teachers), or ascertain treatment dos-
age of additional interventions that youth may have been
involved in (e.g., medication). Additionally, while they were
not involved in treatment, assessors were not blind to con-
ditions. Lastly, we tested multiple hypotheses, which can
increase the likelihood of incorrectly rejecting a true null
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effect (i.e., type-I error). To compensate for this, we applied
a Bonferroni correction (Pyperroni =P X h) by multiplying
p-values (p) with the number of hypotheses (h). Estimated
p-values of the five marginally significant estimates changed
from less than 0.05 to above 0.05. All other tests were highly
significant, so the Bonferroni correction had a negligible
impact on these results. Limitations withstanding, the study
has several important implications and offers several direc-
tions for future investigation.

PMTO has been studied in Nordic countries through non-
randomized [24] and randomized [20, 21, 25, 26] trials and
has consistently been associated with improved outcomes
across child-, parent-, family-level outcomes, with the results
of this study suggesting important effects on life satisfaction/
quality of life. The current study further supports the utility
of PMTO as an intervention for improving both short-term
and longer-term functioning in clinic-referred youth with
behavioral challenges and their families. Moreover, this
study was the most recent clinical trial and is the first RCT to
demonstrate that PMTO does not lead to incrementally bet-
ter outcomes relative to a SAU condition, which aligns with
the results of the recent quasi-RCT from The Netherlands
[24], with SAU effect size being greater than what was found
in the earliest RCTs [20, 21, 25, 26]. The results from both
Thijssen and colleagues [24] and the current study suggest
that SAU in general, but family-based SAU in particular, is
an effective option for addressing behavioral challenges in
children. To our knowledge, this is the first study comparing
PMTO to a specific SAU approach. These data suggest that
process and content of family-based SAU should be further
studied to determine in what ways this approach overlaps
with and is distinct from PMTO or other evidence-based
manualized approaches to treating children’s behavioral
challenges. This type of information may further assist in
informing the further development of both family-based
SAU and PMTO.

Understanding nuances in treatment response for both
PMTO and family-based SAU is important to determine
if there is differential effectiveness of these approaches
as a function of characteristics of the youth, parent and/or
family. As an example, Thijssen and colleagues [24] found
that youth with greater initial behavioral problems bene-
fited more from PMTO; Ogden and Hagen [20] found that
younger children benefited more from PMTO than older
children —a finding not replicated in Sigmarsdéttir et al.
[26]. Clearly, identifying moderators to treatment response
for both PMTO and family-based SAU offers the potential
for more tailored treatment allocation. Finally, while treat-
ment effects may be similar across PMTO and family-based
SAU, other key outcomes may differ. As an example, the
costs associated with evidence-based, manualized inter-
ventions may be lower than found in SAU, given that some
studies have found that these evidence-based manualized
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interventions result in the receipt of fewer ancillary services
[2, 64, 65]. Moreover, an understudied but growing area of
investigation is the unintended side effects (i.e., adverse
events) that may potentially be attributed to receipt of BPT
interventions [66]. While effectiveness of an intervention is
one consideration for determining the utility of an approach
in routine service delivery, these and other factors must also
be considered.

Summary

In this study, we sought to evaluate PMTO, which is a for-
mal, evidence-based, manualized intervention approach,
in comparison to family-based SAU, which is an informal,
evidence-informed, unstructured intervention approach
routinely utilized in Denmark for addressing behavioral
challenges in youth. Outcomes were parent report of child
internalizing and externalizing problems, parenting efficacy,
parenting stress, sense of coherence, life satisfaction, and
depressive symptoms. Outcomes were measured at pretreat-
ment, post-treatment, and 18-20 months post-treatment.

This RCT is the most recent evaluation of PMTO com-
pared to SAU in Denmark. Our results suggested that
both PMTO and family-based SAU resulted in significant
improvements in child externalizing and internalizing prob-
lems, parenting efficacy, as well as parent-reported stress
and depressive symptoms, life satisfaction, and aspects of
sense of cohesion. Effect sizes at post-treatment and follow-
up were in the small to moderate range, consistent with prior
PMTO evaluations. However, there were no significant dif-
ferences between PMTO and family-based SAU. Findings
of the study align with the quasi-RCT conducted by Thijssen
and colleagues [22] in that PMTO did not result in greater
benefits than SAU, which suggests that family-based treat-
ment for children’s behavioral challenges can have similar
benefits. Future studies should examine who is best treated
with what type of intervention approach to maximize effec-
tive and efficient delivery of interventions for families and
costs associated with these various approaches.
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