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Abstract
Early-onset behavioural difficulties persisting into the pre-school years, can make young children vulnerable to poor long-
term outcomes including the development of conduct disorders, which are linked to significantly higher societal costs.
Several parenting interventions have been shown to reduce behavioural difficulties in children and this evaluation presents
outcomes from the Psychology of Parenting Project (PoPP), a national implementation programme delivered in early years
services in Scotland. This evaluation of service implementation reports on a large cohort of children (2204, age: 2–5 years)
whose parents/caregivers participated in PoPP group-based parenting interventions. We explored change in parent-reported
Strengths and Difficulties Questionnaire (SDQ) scores following either the Incredible Years Pre-school Basic or the Level 4
Group Triple P interventions. Latent profile analysis (LPA) was used to identify statistically distinct sub-groups of children
based on SDQ subscale scores (emotional, conduct, hyperactivity, peer problems and prosocial). Pre- and post-intervention
SDQ scores were available for 58% of children. Large intervention effects were reported and analyses showed that 60% of
“at-risk” children were no longer scoring in the at-risk range post-interventions. LPA identified four statistically-distinct
profiles of children. Children from “low” and “moderate” behavioural problem profiles benefited more from Triple P,
whereas “severe” and “hyperactivity-focused” problem profiles displayed better outcomes following Incredible Years. When
delivered through a robust implementation scheme, these parenting interventions can be effective in routine service settings
and produce clinically important improvements. These findings and the identification of distinct profiles of children who
may respond differentially to interventions could guide the planning of future dissemination schemes.
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Highlights
● We examine the Psychology of Parenting Project (PoPP)—a national roll out of evidence-based parenting interventions

in Scotland.
● We calculated intervention effects using data from a sample of 2,264 children enrolled in PoPP interventions in the

evaluation period.
● 60% of children scoring in the high-risk range of the Strengths and Difficulties Questionnaire pre-assessment were no

longer scored in the clinical range post-intervention.
● Overall, we observed similar outcomes when comparing the Incredible Years and Triple P intervention groups.
● These results suggest that PoPP interventions may offer considerable long-term savings when considering potential

long-term costs associated with conduct disorders.
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Persistent behavioural difficulties (which can include oppo-
sitional behaviours, attention difficulties, hyperactivity and
conduct behaviours) in young children are associated with a
range of negative life outcomes including school failure,
unemployment, substance misuse and mental health pro-
blems, and can lead to the onset of the more serious conduct
disorder and subsequent poor adjustment in adulthood
(Fergusson et al. 2005; Knapp et al. 2011; Patterson et al.
2000). Conduct disorders are characterised by repetitive
aggressive, antisocial or problem behaviours that contribute
to persistent violations of social and family expectations
(National Institute for Health and Care Excellence 2013).
Health, social care, education and criminal justice costs are
estimated to be ten times higher for children with conduct
disorder compared to those without (Parsonage et al. 2014;
Sainsbury Centre for Mental Health 2009; Scott et al. 2001).

The “Growing up in Scotland” study (Bradshaw and
Tipping 2010) surveyed the level of social, emotional and
behavioural difficulties on entry to primary school and
found that between 10 and 27% of children in Scotland
displayed difficulties above the normal range, and between
5 and 12% of children were considered at “high-risk” for
poor outcomes in the future. Parenting interventions aim to
improve parenting skills, and address parenting practices
that may be contributing to behavioural difficulties (Scott
2008). There is strong evidence from systematic reviews for
their effectiveness in reducing reported behavioural diffi-
culties in young children (Epstein et al. 2015; Sanders et al.
2014), especially those aiming to increase parent–child
interactions and emotional communication skills (Wyatt
Kaminski et al. 2008). Multiple randomised controlled trials
of parenting interventions compared to waitlist controls or
minimal parenting interventions have found moderate effect
sizes (ranging from 0.3 to 0.52) in favour of parenting
interventions on measures of a range of behavioural diffi-
culties (Furlong et al. 2012; Hutchings et al. 2007; Scott
et al. 2010). This approach represents an opportunity for
early intervention, and guidelines for the prevention and
management of conduct disorder recommend the use of
group-based parenting interventions as an effective method
of managing children’s behavioural difficulties (National
Institute for Health and Care Excellence 2013).

Treatment gains achieved through the delivery of these
interventions have been shown to persist for several years
(Drugli et al. 2010). This has further contributed to the cost-
effectiveness of these interventions (Edwards et al. 2016)
and in the wide-spread dissemination of parent training
interventions in England, for example through the Children
and Young People’s Increasing Access to Psychological
Therapies (CYP-IAPT) initiative and the Parenting Early
Intervention Programme (PEIP; (Lindsay and Strand
2013)), where moderate pre–post intervention effects were
observed in reducing behavioural difficulties.

NHS Education for Scotland (NES) initiated the Psy-
chology of Parenting Project (PoPP) to increase the avail-
ability of evidence-based parent training interventions for
Scottish families. In its first 3 years, the primary aim of
PoPP was to improve outcomes for 3 and 4-year old chil-
dren displaying elevated behavioural difficulties (but not
more serious conduct disorder). It sought to do this by
equipping the existing multi-agency child and family care
workforce with the skills to deliver evidence-based parent-
ing interventions, following an identified gap between the
number of practitioners who had received core training in
evidence-based parenting interventions and the number of
groups actually delivered. In response the PoPP imple-
mentation framework that was developed drew upon the
research and practice within the field of implementation
science, and was structured around the three principal
implementation drivers proposed by Fixsen et al. (2005):
staff competency, organisational supports and leadership.
This plan recognised that, in addition to building a confident
and competent workforce to deliver the interventions,
attention must also be given to the need to create organi-
sational systems and supports to allow staff to deliver the
programmes with fidelity, supported by leadership at all
levels of the system that was able to be both technical and
adaptive. The dissemination plan outlined the educational
infrastructure required to complement a re-alignment of
some of the considerable resources currently devoted to
parenting work across the country, in order to address the
current paucity of evidence-based parenting interventions
being delivered to families in Scotland.

Between August 2013 and October 2016, the PoPP
model had been adopted by 14 Community Planning Part-
nerships (CPPs) in Scotland, and over 400 multi-agency
early years practitioners had completed the 3-day authorised
training associated with PoPP-delivered parenting inter-
ventions, as well as an enhanced set of training activities
developed by the PoPP team. These included training ses-
sions on the PoPP implementation, strength-based com-
munication skills for working with families and the distinct
supervision models that were utilised in each of the par-
enting interventions.

The prevention protocol of the Incredible Years Pre-
School intervention (Webster-Stratton 1998) and the Level
4 Group Triple P-Positive Parenting intervention (Sanders
2012) were selected, based on their substantial evidence-
base (Furlong et al. 2012; Sanders et al. 2014; Scott et al.
2010), to be delivered by practitioners already in the early
years workforce but with newly-dedicated time for this
work. A number of potential child moderators have been
explored within studies of each intervention. Incredible
Years has been found to be effective irrespective of gender,
age, and co-occurring attentional issues, as well as levels
of anxiety and depression symptoms (Seabra-Santos
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et al. 2016; Webster-Stratton 2016). A major systematic
review of Triple P interventions identified younger age and
higher levels of initial severity associated with greater
improvements in child outcomes (Sanders et al. 2014).

The creation of a PoPP database has supported the col-
lection of parent-reported outcomes following parenting
interventions and provides an opportunity to evaluate this
large-scale roll out of parenting interventions in everyday
service settings. It also allows an exploration of potential
differences in outcome between two interventions for dif-
ferent groups of children. Previous analysis (Bradshaw and
Tipping 2010) has suggested that clusters of children exist
based on behavioural symptoms. These authors identified
five clusters of children attending primary school, specifi-
cally a group that displayed little or no emotional and
behavioural issues (the largest group), a group with mod-
erate hyperactivity issues only, a group with particularly
high hyperactivity scores only, a group displaying average
levels of scores across subscales and a group scoring rela-
tively high across domains of conduct, emotional problems,
hyperactivity and peer problems. However, clusters have
not been explored in a population of children identified as
at-risk, and outcomes have not been explored between these
clusters, especially in relation to different interventions. The
identification of sub-groups of children with differential
outcomes following Incredible Years or Triple P may help
to refine the provision of parenting interventions.

The aim of this evaluation of service implementation is
to assess the effectiveness of the PoPP-supported inter-
ventions in reducing behavioural difficulties in pre-school
children in Scotland. In addition, latent profile methods
were used to explore the hypothesis that there were different
sub-groups of children served by the project, and that these
different profiles have differential response to PoPP deliv-
ered interventions. This analysis was considered explora-
tory in approach, but considering previous findings
(Bradshaw and Tipping 2010) we hypothesised the exis-
tence of a sub-group with difficulties on a number of
domains, a group with relatively lower difficulties as well as
the potential for a group where issues around hyperactivity
were the main concern.

Method

Participants

The dataset used for this analysis comes from assessment
information for n= 2264 children whose parents enrolled in
PoPP-supported parenting interventions between August
2013 and October 2016. Families were referred to a local
PoPP team, who would contact the family to discuss the
group and establish their interest in taking part. Although it

was recommended that children score over 17 on the
Strengths and Difficulties Questionnaire (SDQ; Goodman
2001) (see “Measures” section for further detail) for inclu-
sion, this criteria was not enforced, and the only other
inclusion criteria was that children were around 3 to 4 years
of age (but families of 2 and 5 years olds could be included
if it was considered appropriate). Data was collected prior to
the groups starting, at which time they consented to it being
used for analysis and evaluation of the PoPP. Pre-
intervention assessment data was available for n= 2204
children, the included sample for this analysis.

Interventions

The Incredible Years Pre-school BASIC intervention
(Webster-Stratton 1998) involves the delivery of fourteen
face to face, 2-hour long weekly sessions to groups of up to
twelve parents. Two practitioners lead discussions of video
vignettes, problem-solving exercises and role play activities
that address parents’ personal goals. The intervention
focuses on strengthening parent–child interactions, nurtur-
ing relationships with children, effective management of
behaviour, and promoting children’s social, emotional and
language development. The Incredible Year manual can be
purchased from the Incredible Years website (http://www.
incredibleyears.com). Level-4 Triple P groups are delivered
to a similar number of families with a total of eight sessions
delivered, five of which involve 2-hour long face-to-face
sessions, delivered by two practitioners, and three
20–30 minute long sessions which are delivered via indi-
vidual telephone call consultation between one of the
practitioners and the parent. During Level-4 Group Triple P
(Sanders 2012), parents learn strategies for improving their
relationship with their child, increasing the child’s compe-
tencies and discouraging unwanted child behaviour.
Learning is supported through role play activities, group
discussions of video vignettes, and problem-solving exer-
cises focused on the parents’ personal goals. The Triple P
manual is available to trained practitioners, with more
information available at the Triple P website (www.triplep.
net). Fidelity of individual groups was not assessed by the
PoPP, but across both interventions fidelity was supported
by the use of standardised training, manualised and avail-
able materials as well as post-training supervision, accred-
itation and practitioner networks. Children did not attend
either intervention groups.

With these considerations in mind, workforce capacity
was created in all but one participating Community Plan-
ning Partnership (CPP) for two-thirds of local delivery to
involve Triple P groups and one-third to involve Incredible
Years groups. This split was made for both pragmatic and
financial reasons as Triple P, with 8 sessions, could be
delivered four times a year compared to the 14-week
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Incredible Years groups. However, it was found that the
overall split was closer to one-third Triple P and two-thirds
Incredible Years. One CPP made the strategic decision to
invest in only one parenting intervention and therefore did
not complete any PoPP parenting interventions in the study
period. Although the PoPP model was designed so that
there was a one-third Incredible Years and two-thirds Triple
P split in the delivery of interventions to families, decisions
relating to which one of the two interventions would be best
suited to a particular family’s needs were to be made by the
local implementation team. Families were not randomised
to interventions and instead practitioners made pragmatic
decisions about the allocation of families to interventions
depending on a range of factors including the availability of
practitioners trained in a specific intervention. In some
localities the different interventions were offered on dif-
ferent days and therefore the families were given a choice as
to which intervention they attended.

Measures

We asked all parents to complete a paper copy of the SDQ
at both initial assessment and at the final session of the
group. A total SDQ score of 17 or more is considered to
be in the “high-risk” range of behavioural difficulties. The
SDQ has demonstrated good reliability, including for
younger children (Mieloo et al. 2012; Stone et al. 2015), but
individual items were not available in the current dataset to
allow study specific reliability to be calculated. The SDQ is
also made up of five sub-scales measuring specific domains
of behavioural difficulties which were available to the
research team: emotional, conduct problems, hyperactivity,
peer problems and prosocial subscales, although the pro-
social subscale does not contribute to the total score. The
PoPP database also includes basic demographic information
on age and gender of children, as well as information about
the PoPP delivered parenting interventions.

Analysis

This analysis included data collected during the PoPP up
until October 2016. Post-intervention SDQ scores were not
available for n= 935 (42%) of children with initial SDQ
information. This was due either to facilitators not gathering
and submitting this information or to families not attending
the final intervention session. We split the analysis into two
samples. A completer sample included all children whose
parents attended the last group session and provided post-
intervention SDQ scores. A “full-cohort” sample comprised
all children with pre-intervention scores only. Where post-
intervention SDQ scores were missing in the full-cohort, we
carried forward the pre-intervention SDQ score to provide a
post-intervention score, making baseline and endpoint

information the same for the n= 935 children with missing
outcome data. As no sessional SDQ scores were available,
carrying forward initial scores was the only option for this
analysis.

We considered three primary outcomes of interest in this
evaluation, which were provided for the full sample as well
as compared between the intervention types:

(1) The mean change between pre–post intervention SDQ
scores.

(2) The number of children achieving reliable change in
SDQ scores, defined as a change in 7 or more points
on the SDQ (Law and Wolpert 2014).

(3) The number of children “moving out of clinical
range”, which is defined as being in the “high-risk”
range pre-assessment on the SDQ (score ≥ 17) then
scoring below 17 post-intervention.

A second level of enquiry involved the identification of
statistically distinct sub-groups of children whose parents
enrolled in PoPP-supported groups. We used latent profile
analysis (LPA), an extension of latent class analysis
(Hagenaars and McCutcheon 2002; Lazarsfield and Henry
1968) for this purpose. Although previous analysis of SDQ
clustering (Bradshaw and Tipping 2010) used K-means
clustering to identify sub-groups based on SDQ assessment
scores, LPA methods have shown better performance and
are preferred due to the inclusion of model fit statistics
(Magidson and Vermunt 2002; Schreiber and Pekarik 2014).

To identify the best fitting model for the data, we com-
pared the Vuong-Lo-Medell-Rubin Likelihood Ratio test
(VLMR-LRT; (Lo et al. 2001)) between models, and this
was considered alongside the Akaike Information Criterion
(AIC), Bayesian Information Criterion (BIC) and entropy
values (Asparouhov and Muthén 2012; Geiser 2013). The
VLMR-LRT compares the K model (current model, with K
number of profiles) to a model with one less profile (K− 1
model), with a significant p value (p < 0.05) indicating
better fit for the K model. A p value ≥ 0.05 would suggest
the K− 1 model is a better fit, and the more parsimonious
model would be preferred. Lower AIC and BIC values
between models suggest better fit, and higher entropy values
indicate higher classification accuracy for the model. Ana-
lysis was conducted in Mplus version-7 (Muthén and
Muthén 2012). We then explored outcomes between the
identified profiles, with analysis performed in STATA 14
(StataCorp 2015).

Results

A total of 357 PoPP-supported groups were delivered in the
evaluation time frame (218 Incredible Years groups and 139
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Triple P groups). The average number of families in
Incredible Years groups was 7.2 (standard deviation= 2.59)
compared to 5.00 (SD= 1.87) in Triple P groups. The
average number of sessions attended for Incredible Years
groups was 11.37 (SD= 3.93) and 6.12 (SD= 2.27) for
Triple P groups. We present the baseline demographics of
children from the completer and full-cohort samples in
Table 1. The completer sample consisted of n= 1269
children with post-intervention SDQ information available
(57.58% of children with initial SDQ assessment). The
families of most children without post-intervention data
were reported to have left the intervention groups before the
final session (80.86%). The proportion of families leaving
the interventions before the final session, and therefore not
providing final SDQ scores, was not statistically different
between groups (Incredible Years= 36%; Triple P= 32%;
odds ratio= 0.843, p= 0.082). Over 65% of the child

sample were male, with a mean age of three and a half
years. The average total SDQ score pre-intervention was
19.55 (SD= 6.06) for the full-cohort sample, and 19.2
(SD= 6.11) for the completer sample. Mean SDQ subscale
scores ranged from 3.1 to 7.1.

A comparison of the descriptive statistics for the full-
cohort (pre-intervention SDQ only) and completer samples
(pre- and post-intervention scores) suggested that means
and proportions were very similar. However, comparison
statistics indicated a number of statistical differences
between samples. Independent samples t-tests showed that
the mean age of children (t= 2.681, p= 0.007) and total
SDQ at assessment were (t= 3.178, p= 0.002) significantly
higher in the full-cohort sample, as well as for the emotional
(t= 2.167, p= 0.03), conduct (t= 3.481, p= 0.001) and
hyperactivity (t= 1.974, p= 0.049) sub-scales.

We also performed comparison statistics between children
whose parents attended either Incredible Years or Triple P
groups to explore where there were differences between
frequencies or averages of demographic variables, within
both the full-cohort and completer samples. This analysis is
presented in Supplementary Table S1. The mean age of
children was significantly higher in Triple P groups than
Incredible Years, in both the full-cohort (3.52 vs 3.64, t=
−2.990, p= 0.003) and completer samples (3.47 vs 3.61,
t=−2.479, p= 0.013). We found no other significant dif-
ferences in child characteristics between interventions across
either sample (p > 0.05).

We present the mean change in SDQ scores between the
start and end of the parenting interventions in Table 2. The
first section presents change for the full-cohort sample for
all children, and by intervention. Results suggest an average
reduction of 3.45 points on the SDQ following interven-
tions, with a slightly greater effect found in favour of
Incredible Years groups. When only intervention com-
pleters were included, mean change was 5.99 points on the
SDQ, with large effect sizes indicated for both Incredible
Years (d= 0.941) and Triple P (d= 0.915) groups.

The number of children from both the full-cohort and
completer samples who displayed reliable change in SDQ
scores (drop of 7 or more points), or those who moved out
of clinical range following intervention are presented in

Table 2 Mean pre, post and
change in SDQ scores

Pre-score Post-score Change score

Intervention (sample) n Mean (SD) Mean (SD) Mean (SD) Effect size (d)

Full-cohort—all children 2204 19.55 (6.06) 16.1 (7.24) 3.45 (5.63) 0.517

Full-cohort—Incredible Years 1523 19.64 (6.17) 16.06 (7.37) 3.58 (5.79) 0.527

Full-cohort—Triple P 681 19.34 (5.81) 16.17 (6.92) 3.16 (5.25) 0.496

Completers—all children 1269 19.2 (6.11) 13.21 (6.71) 5.99 (6.31) 0.933

Completers—Incredible Years 890 19.27 (6.2) 13.15 (6.8) 6.12 (6.47) 0.941

Completers—Triple P 379 19.03 (5.9) 13.35 (6.5) 5.68 (5.94) 0.915

Table 1 Descriptive statistics of included children at entry to the
interventions

Characteristic Full-cohort
sample: N (%) or
mean (SD)

Completer
sample: N (%)
or mean (SD)

p value*

N 2204 1269

Sex

Male 1443 (65.47) 839 (66.12) 0.364

Female 758 (34.39) 429 (33.81)

Other 3 (0.14) 1 (0.08)

Age of child 3.56 (0.86) 3.51 (0.86) 0.007

SDQ scores

Total score 19.55 (6.06) 19.2 (6.11) 0.002

Subscale:
emotional

3.39 (2.42) 3.29 (2.4) 0.030

Subscale: conduct 5.87 (2.36) 5.71 (2.37) 0.001

Subscale:
hyperactivity

7.1 (2.44) 7.01 (2.43) 0.049

Subscale: peer
problems

3.15 (2.08) 3.1 (2.05) 0.227

Subscale:
prosocial

5.89 (2.8) 5.88 (2.25) 0.828

*p values from chi-square tests and independent samples t-tests
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Table 3. It was found that 44% of children in the completer
sample, and 25% of the full-cohort sample (where pre-
intervention SDQ scores were carried forward for children
with missing post-intervention data) achieved reliable
change. A total of n= 1582 from the full-cohort and n=
839 children in the completer sample scored in the high-risk
range of the SDQ at pre-intervention assessment and
therefore could be included in the analysis. We observed
that moving out of clinical range was reported for
approaching 60% of completers, and 32% of the full-cohort
who were previously in the “high-risk” range. The pro-
portion of positive outcomes was slightly higher following
Incredible Years groups.

LPA was then performed on the SDQ sub-scale dataset
to identify statistically-distinct profiles of children served
through the PoPP scheme. Of the initial n= 2204 children,
n= 90 had no SDQ subscale scores available, and therefore
the included sample consisted of n= 2114 children with
pre-intervention SDQ subscale scores. Model fit statistics
are displayed in Table 4. The VLMR-LRT indicated sta-
tistically significant p values for the 2-profile, 3-profile and
4-profile solutions, before the 5-profile solution resulted in a
p value > 0.05, suggesting that the 4-profile solution was the
best fit for the data. The AIC and BIC values decreased
from the 2- to 6-profile solutions, with the rate decelerating.
The VLMR-LRT p value for the 5-profile solution was only
just non-significant (p= 0.053) and therefore the 4- and

5-profile solutions were compared. The fifth profile (in the
5-profile solution) was found to have average subscale scores
in between two other profiles, providing little additional
clinical information, and therefore the 4-class solution was
considered optimal given the non-significant p value for the
VLMR-LRT of the 5-profile solution (Nylund et al. 2007).
Included children were allocated to the latent profile (LP) to
which they had the highest probability of membership.

The distribution of children across LPs and mean sub-
scale scores for each LP are displayed in Supplementary
Table S2. The four profiles are described below and are also
presented graphically in Supplementary Fig. S3.

(1) LP1 (low problem behaviours)—children in this
profile score relatively low on all subscales of the
SDQ and could be considered a group of children with
low problem behaviours.

(2) LP2 (moderate problem behaviours)—members of
LP2 show moderate levels of problem behaviour.
Making up 12.7% of children, this profile includes the
smallest number of participants.

(3) LP3 (hyperactivity problems)—LP3 is distinguished
by its considerably higher mean hyperactivity sub-
scale scores when compared to all other subscales.
The mean subscale scores on all other domains are
similar to those of LP2 (moderate), and therefore this
profile is considered a hyperactivity problem specific

Table 3 Number and percentage
of children achieving reliable
change and moving out of the
“high-risk” range

Reliable change Moving out of high-risk range

Intervention Total children in
analysis

% reliable
change

Total children in
analysis

% moving out of high-
risk range

Full-cohort sample

All children 2204 25.45% 1582 31.80%

Incredible Years 1523 26.59% 1097 32.82%

Triple P 681 22.91% 485 29.48%

Completer sample

All children 1269 44.21% 839 59.95%

Incredible Years 890 45.51% 591 60.91%

Triple P 379 41.16% 248 57.66%

Table 4 Number and percentage
of children achieving reliable
change and moving out of the
“high-risk” range

Number of
profiles

Log-
likelihood

AIC BIC Adj-BIC VLMR-LRT
p value

Entropy Classification (% per
profile)

1-Profile −23838 47695 47752 47720 n/a n/a n/a

2-Profile −23328 46688 46779 46728 <0.05 0.694 34/66

3-Profile −23202 46449 46573 46503 <0.05 0.601 26/28/46

4-Profile −23147 46351 46509 46420 <0.05 0.634 13/18/40/29

5-Profile −23091 46249 46441 46333 0.053 0.663 11/24/8/36/21

6-Profile −23042 46164 46391 46264 0.343 0.649 17/23/8/29/17/6

Selected model are indicated in bold
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subgroup.
(4) LP4 (severe problem behaviours)—children in this

profile display the most severe problem behaviours
compared to the other profiles. All mean subscale
scores except emotional symptoms are in the high-risk
range, but hyperactivity and conduct are particularly
severe.

In the next stage, behavioural outcomes were explored
between the profiles, as well as in response to the two
different intervention groups, using only children with post-
intervention data available (the completer sample). Table 5
presents the proportion of children from each profile who
were no longer scoring in the high-risk range following
intervention. The table indicates that the number of children
who were scoring high-risk initially was limited for the low
and moderate profiles, which is due to the lower total SDQ
scores for these profiles of children.

Overall the percentage of children moving out of the
clinical range was more than 70% for the low, moderate and
hyperactivity profiles, whilst it was 43% for children from
the severe profile of behavioural difficulties. Comparing
outcomes between Incredible Years and Triple P groups
suggests that for the low and moderate profiles, Triple P
groups show more positive outcomes, whereas slightly more
benefit was indicated for hyperactivity and severe profile
children following Incredible Years groups, although dif-
ferences were not statistically significant (p > 0.05). It should
be noted, however, that the low numbers of children inclu-
ded in this analysis for the low and moderate profile groups
means that results should be interpreted with caution.

We then explored the mean change in SDQ total between
profiles, and present results in the left-hand columns of
Table 6. The findings suggest that effect sizes were highest
in the severe profile, followed by the hyperactivity profile,
then the moderate and low profiles, which was consistent
across interventions. These larger effect sizes in the profiles
with higher severity at baseline may be in part due to
regression to the mean, as these children would have more
available change in scale scores than children with lower
scores. Effect sizes for Incredible Years groups were
slightly higher than for Triple P groups, although

differences in mean change scores were not statistically
significant (p > 0.05). The smaller effect size for the low
behavioural difficulties profile is likely due to the lower
initial assessment symptom scores resulting in less available
change in symptoms.

As the conduct and hyperactivity sub-scales were the
highest scoring at initial assessment, and contributed to the
distribution of the profiles, change in these sub-scales was
also explored in this analysis and presented in the right-
hand columns of Table 6. The results suggest that Triple P
interventions produced more conduct subscale change for
the moderate profile, whereas effect sizes are larger for the
severe profile when Incredible Years were delivered. The
hyperactivity subscale change showed a larger effect size
for the Low profile when Triple P interventions were
received, but more change was indicated for the hyper-
activity profile following Incredible Years interventions on
this SDQ subscale. Although differences were observed,
these were not statistically significant.

Discussion

The results of this evaluation suggest that the evidence-
based parenting interventions delivered as part of the PoPP
implementation scheme in everyday service settings have
had a positive effect in reducing behavioural difficulties in
children in Scotland, with effect sizes comparable to
controlled trials. We found that nearly 60% of children
with post-intervention assessment information who were
initially scoring “high-risk” for problem behaviours were
no longer high-risk following intervention. A conservative
analysis performed on the full-cohort sample, whereby
children who did not provide post-intervention data were
assumed to still be high-risk, resulted in a drop from 60%
of completers to 32% of the full-cohort sample moving out
of clinical range (33% Incredible Years, 29% Triple P).
Considering the potential long-term costs associated with
conduct disorders (Scott et al. 2001), the effectiveness of
the Incredible Years and Triple P groups implemented
within the PoPP framework suggests the potential for
considerable long-term savings.

Table 5 Moving out of high-risk
range by latent profile and
intervention

All Children Incredible Years Triple P

Latent profile Total
children

% out of high-
risk range

Total
children

% out of high-
risk range

Total
children

% out of high-
risk range

Low 17 76.47% 12 75.00% 5 80.00%

Moderate 97 70.10% 64 67.19% 33 75.76%

Hyperactivity 355 71.83% 266 72.93% 89 68.54%

Severe 335 42.69% 244 44.67% 91 37.36%

Total 804 59.58% 586 60.58% 218 56.88%
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The effect sizes for pre–post change in total SDQ scores
ranged from 0.915 to 0.941 for intervention completers and
0.496 to 0.527 for the full-cohort. These are equivalent, if
not larger, than effect sizes indicated in other research-
oriented implementation evaluations and controlled trials of
parenting groups (Lindsay and Strand 2013; Sanders et al.
2014; Scott et al. 2010). This may, in part, be due to the
younger age of children included in the PoPP, as this has
been associated with better outcomes (Sanders et al. 2014).
Equally, this strong performance may be associated with the
robustness of the PoPP implementation scheme, the aim of
which was to support practitioners to provide interventions
that were consistently delivered to a high standard, even in
routine settings. Anecdotally parents spoke positively about
changes in their child’s behaviour, their relationship with
their child, and their confidence and skills as parents. PoPP
practitioners reported seeing tremendous changes in famil-
ies, but also in their own skills and practice. Feedback
evaluations on PoPP delivered groups were provided by
588 families, with 99.66% reporting they would recom-
mend the groups received to a friend, 96.77% agreeing that
the groups improved their relationship with their child and
97.69% reporting their family life has benefitted. In
response to the question “how have you personally bene-
fitted from the groups?”, quotes included:

“My relationship with my daughter has become more
happier & a stronger bond”

“I feel more calm & in control, the general household
is much calmer & happier”

“more confidence in myself & my child”.

Comparison of the parenting intervention types showed
that overall outcomes were similar, with a slight advantage
of the Incredible Years interventions compared to Triple P.
It is not possible to tell from this dataset what factors may
be contributing to the reported differences. They could, for
example be due to the Incredible Years intervention being
provided over 14-weeks compared to the 8-week Triple P
groups, to programme-specific factors or to local imple-
mentation processes.

We found that 35% of children whose parents attended
at least the first group session did not have a final SDQ
score recorded, with little difference between Incredible
Years and Triple P interventions, despite their different
attendance demands. This suggests a higher than usual
non-completion rate for PoPP-supported groups than that
reported in controlled trials of parenting interventions
which have indicated between 18 and 25% dropout (Scott

et al. 2001; Scott et al. 2010). It is, however, still con-
siderably lower than non-completion rates reported in
other national evaluations of parenting interventions such
as the PEIP (46%, (Lindsay and Strand 2013)). The higher
non-completion in PoPP-supported groups compared to
controlled trials is likely due to the more naturalistic set-
tings in which the PoPP-supported groups were delivered.
It may also be confounded by a lack of data to clarify the
proportion of parents who did attend the final group ses-
sion but did not provide a final SDQ score for their child as
opposed to those who had stopped attending the group.
Nevertheless, as the reduction between outcomes between
the full-cohort and completers samples was significant,
methods of reducing the proportion of families leaving
interventions early may further improve PoPP outcomes.

Using SDQ subscale scores, LPA identified four
statistically-distinct profiles of children whose parents
attended PoPP-supported groups (low, moderate, severe
and hyperactivity problems profiles). The profiles have
some broad similarities to profiles of SDQ subscales
identified in previous analyses (Bradshaw and Tipping
2010), in that the current study also identified a low,
moderate and high group, as well as the existence of a
group with noticeable higher hyperactivity subscale
scores. The main differences were that a fifth profile,
identified in previous work as sub-group with above
average hyperactivity and that might be considered bois-
terous without having specific difficulties. This may be due
to the previous research surveying all primary school
children rather than a group identified as having at risk
behavioural difficulties as in the current analysis. This may
also explain why the low severity group were the biggest
group in the previous study but not for the current study,
and why the mean subscales of the “low” group in the
current analysis were much higher than those in the pre-
viously identified cluster.

We observed differential outcomes between these pro-
files, and high-risk members of the severe profile group
were less likely to move out of the clinical range (43%)
compared to the three other profiles, where likelihood was
over 70%. It should be noted that these differences were not
statistically significant, indicating further research into dif-
ferential outcomes between profiles is warranted. Large
pre–post intervention effect sizes were observed for all
profiles except the low problem profile. However, this may
be accounted for by the lower initial SDQ score for this
profile resulting in limited available change in measured
behaviours. Some intervention-specific differential out-
comes were also observed for children based on their dif-
ferent SDQ problem profiles. Local services could use these
findings to support the implementation and sustainability of
this form of effective early intervention; to take decisions
about how they apportion their delivery capacity for each
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intervention in the future; and to guide a more tailored
delivery of these parenting interventions. As only about half
of the children with elevated levels of behavioural difficulty
at this age would be expected to develop conduct disorder,
efficient use of resources demands as accurate prediction as
possible of those children who are most at risk and who are
most likely to benefit.

This naturalistic evaluation of parent training interven-
tions had a number of limitations which need to be con-
sidered in relation to the findings discussed in this study.
Firstly, no measures of staff adherence in the parenting
groups was included and it is possible that there were local
differences in delivery across PoPP sites. However, all
PoPP practitioners received the same levels of training, and
each site benefited from equivalent and standardised
implementation support measures. This included additional
clinical skills consultation days, supervision structures, as
well as the implementation support given to each CPPs by
the PoPP implementation team (via regular email and tel-
ephone consultation and review meetings). A second lim-
itation is that only pre- and post-intervention SDQ data was
available, with no sessional data collection. Collecting
assessment information at every session, or even midway
through would have allowed further exploration of change
in scores through interventions. Instead, the conservative
analysis performed using the full-cohort sample presumes
that all children without post-intervention SDQ scores did
not show any benefit. Only SDQ subscale scores were
available, meaning the reliability of scale could not be
assessed in the sample. Lastly, the number of baseline
characteristics of children and families was limited and
collecting additional information would provide the
opportunity to further explore characteristics of children
who were more likely to benefit from one intervention as
opposed to the other.

Conclusion

Overall, the parent training interventions delivered through
the PoPP implementation scheme were associated with
significant reductions in behavioural difficulties in young
children in various localities in Scotland. The effects
reported are equivalent, and at times larger, than those
reported by randomised controlled trials of parenting
interventions. The identification of profiles of children
based on SDQ subscale scores could also be used to inform
future service delivery decisions. The naturalistic settings of
this evaluation have associated limitations such as a lack of
ability to assess practitioner fidelity, but provide support for
the use of parent training programme for reducing beha-
vioural difficulties in at risk pre-school children. Further

research is needed to explore the utility of the profiles
identified in supporting intervention allocation.
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