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Abstract
To evaluate the 12-month efficacy of a parent-bastdvention programme upon children’s and
mothers’ outcomes in a sample of Portuguese pre$etsodisplaying early hyperactive and inattentive
behaviours (AD/HD behaviours) 52 preschool childrg¢rose mothers had received the Incredible Years
Basic Parent Training (1Y) were followed from baselto 12 months of follow-up. Reported and
observational measures were used. Effects weralfoutihe children’s reported AD/HD behaviours at
home and at school after 12 months. Large effaetssivere also found in mothers’ variables: a deerea
in self-reported dysfunctional parenting practices] an improved sense of competence and observed
positive parenting. However, the improvements iaating skills that have been observed after six
months of follow-up decreased over time. No otlgnificant differences were found between six a@d 1
months follow-up, with small effect sizes indicagithat the significant post-intervention changeshiid
and parenting measures were maintained. After Ii2msaf follow-up, there was a clinically important
reduction of over 30% in reported AD/HD behaviour$9% of children. The sustained effects observed
both for children and their mothers suggest longitbenefits of 1Y. Therefore, efforts should be mad
by Portuguese policy makers and professionalslteeddY as an early preventive intervention for

children displaying early AD/HD behaviours.
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I ntroduction

Attention-deficit/hyperactivity disorder (AD/HD) isne of the most diagnosed and pervasive
disorders in childhood [1]. Hyperactivity, impulggivand inattention symptoms can be manifested as
early as the preschool years, causing signifiaamg-term impairment in multiple domains of child
functioning [2-3]. There is also increased rislcofmorbid externalizing disorders, such as oppaslio
defiant disorder and conduct disorder [4], problevhgch tend to persist over time [5].

These circumstances have generated interest thetiridopment of early intervention
programmes designed to prevent the negative dewelntal trajectories usually associated with early
AD/HD, in clinical and research contexts [6-7]. Blsgsocial interventions such as behavioural parent
training (PT) which address parenting behaviouit) potential consequences for children’s outcomes,
are considered the first-line treatment for prestdrs at risk of AD/HD [8-9], with pharmacological
treatment being recommended only after a trialedfdvioural intervention or when this first-line
approach is not available. These guidelines haudterl mainly from a large-scale randomized study
which evaluated the efficacy of methylphenidaterptacological treatment on AD/HD symptoms in
almost three hundred preschool children, the PoedchD/HD Treatment Study (PATS) [10]. The PATS
study revealed several limitations to the useiafudaaints in the treatment of preschoolers compaiigiul
school-age children: it was found to be less efffeciespecially if three or more comorbidities were
present; more side effects were reported, and there more concerns about the long-term impact of
medication [11-12].

Taking into account AD/HD chronicity [13], the neéiya outcomes associated with its early
onset and the need to maximize PT benefits [14hfooth a clinical and cost-effective perspectiveren
studies evaluating the long-term effects of su¢brirentions in preschoolers displaying early AD/HD
behaviours are imperative. In fact, a growing bofigvidence suggests that parent-based programmes
can improve parenting skills [e.g., 15-20] and keaohild reported AD/HD symptoms [e.g., 16-18, 20-
23], and that these effects can be sustained ower{e.g., 15, 18-19, 21-25], reinforcing the vabid>T

as an early intervention strategy for AD/HD in mtesol years. However, more research concerning the



long-term efficacy of this kind of treatment islistieeded in order to clarify PT robustness and the
maintenance of improvements over time [6] and giwtearer perspective of effective gains for cleifdr
and their families [26]. Since the lasting effeat$T are not always consistent between studigs, [27-
29], additional research in this area such asttiiygpresented in this paper will provide inforroati
about the maintenance of these gains or direcfichange (increase or decrease) over time [26].
The Incredible Years Basic Parent Training

The IY [30] is one of the most researched and engly supported psychosocial interventions
for children (3-8 years old) with behaviour probkemlthough IY was not specifically designed for
AD/HD, the fact that many of the children with ogtnal-defiant and conduct problems, included in
IY randomized studies, also had comorbid inattenéimd hyperactive symptoms has drawn researchers’
attention to the possibility of changing these hvéta problems as well [e.g., 31]. In fact, recezgearch
has shown that lY is also indicated as an effedtitervention for preschoolers with AD/HD and
comorbid conduct behaviours, since positive outcohse been confirmed across multiple child
functioning settings [17, 20]. 1Y directly targdtsnily risk factors by enhancing positive suppaativ
parenting approaches and parent-child interactitis, contributing to the development of children’s
social-emotional regulation skills [20, 31]. Funtmore, recent studies have shown that, after the IY
programme, improvements in the AD/HD behaviourgmfng children are maintained during follow-up.
In a randomized controlled trial (RCT) using a 12ek Y intervention programme with parents of 50
preschoolers scoring above questionnaires’ cutaff&AD/HD and conduct problems [25], post-
intervention effects were sustained, with improvataén the AD/HD outcome measure demonstrating
statistical and clinical stability over a periodldf and 18 months after baseline. More recentRCa
trial of 49 preschoolers with a primary diagnodig\D/HD treated with a multimodal intervention
comprising Incredible Years parent and child pragres for approximately 20 weekly sessions [24]
found that the effects on children’s AD/HD symptoamsl externalizing problems, and on parenting
practices, were maintained after one year of follgw

IY: Research in Portugal

Although there has been some investment in pdrietéavention and positive parenting research
in Portugal in recent years in an attempt to im@etiEuropean guidelines (especially the Council of
Europe recommendation on positive parenting), &rr#éfforts are required to scientifically evaluated

test evidence-based interventions [32-33] witheawinforming policy makers about the most effective



programmes for specific populations, and makingaibe interventions available to all parents. The
(specifically, the 2001 version) [30] has beensdtated and implemented in Portugal [33] and its
effectiveness has been tested since 2009 [34Pwortuguese longitudinal RCT with preschoolerssi ri

of disruptive behaviours. Preliminary data of tinial with a subsample of Portuguese preschoolétrs w
early AD/HD behaviours showed significant shortsi@mprovements in reported measures of children’s
hyperactive and inattentive behaviours and in mistlabserved and self-reported parenting practces
sense of competence after a 14-week |Y intervergiogramme, when compared to a waiting-list control
group (WLG) [35]. Nearly half the preschoolersliat pre-post study (43%) clinically improved in a
reported AD/HD outcome measure compared with 11%enVLG. Additionally, IY has demonstrated
good acceptability among participants, with motherging a good attendance rate and reporting high

levels of satisfaction with the programme [35].

Study Aims

This paper’'s main goals are to evaluate the long-&fficacy of 1Y (12-month follow-up) on
children AD/HD behaviours and on mothers’ parenpingctices, and the stability of the previously
reported effects [35], from post- to follow-up ass®ment. Based on previous studies [24-25] we expect
that the changes observed shortly after the intgive will be maintained after 12 months of follays-

M ethods
Study Participants

Participants were part of a larger longitudinal R3%] of 125 preschoolers from both clinical
and community contexts in Portugal that were carsid to be at risk of disruptive behaviours (see
flowchart Figure 1). Of the 125 children involvedthe main trial, 100 were included in a subsanaple
risk of developing AD/HD analyzed in this paper (& subsample). Only the longitudinal data from
children in the intervention group (IYG) and thpiimary caregiversN = 52) are reported in this study,
since IY was offered to participants in the waitligj control group (WLG = 48) after post-interviemt

assessment, meaning that they could no longerdzbassa control group. [Insert Figure 1]

The sociodemographic and clinical characteristicthe participants in the intervention group
are reported in Table 1. Primary caregivers werstimanothers (92%), and the remaining were adoptive
mothers (4%) or grandmothers (4%). Primary caregiygom now on referred to as mothers) were 36

years old on average, and mostly married or lidaagnarried (83%). Nearly half the mothers (60%) had



completed more than 12 years of education, 42% vvera a middle socioeconomic background and
most lived in an urban area (86%). Twenty-threecgmetr of the mothers self-reported depressive
symptoms on the Beck Depression Inventf3§] were above the clinical cut-off (1% = 8.15,SD =
7.51) and 15% had AD/HD symptoms on the Adult AD/RBting Scale [37] above a clinical rangedy(
symptoms scoreyl = 9.92,SD = 7.29). A mean of 2.70 stress events (in a fi24 SD = 2.33) on the
Stressful Life Events subscale of the ParentingsStindex [38] were reported. Most of the childname
boys (71%), with a mean age of 4.18D(= 0.86), with 56% being clinically referred, and%4
community referred. Half of the intervention chédrhad a sibling whereas 40% were only childrer Th
majority of children scored above the borderling-affi on the Hyperactivity Scale (83% 7) of the
Strengths and Difficulties Questionnaire (SDQ) fBY-and all of them scored above the defined chit-of
for hyperactive behaviours on the Werry-Weiss-Retéctivity Scale ((WWPAS] cut-off = 21
corresponding to a score80" percentile) [41-42]. The range of results obserivethe WWPAS was
wide (21 - 49). Additionally, 85% and 65% of theildren (according to mothers’ and pre-school
teachers’ perceptions, respectively) showed oviergéinattention behaviours at or above the motiera
risk range on the Preschool and Kindergarten Belm\$cales-2nd Edition (PKBS-2) [43]. Half of them
(54%) also exhibited AD/HD behaviours in a clinicaincern, when the Parental Account of Childhood
Symptoms (PACS) was used to interview the mothEurthermore, more than half the children had
comorbid oppositional/aggressive behaviours (79%valthe moderate-risk range on the PKBS-2. [Insert
Table 1]
Eligibility

Eligible families for this subsample analysis halfiifed the following inclusion criteria: i.
children between three and six years old attengiegchool; ii. children scoring equal or above the
Portuguese borderline cut-off levels [39] on tlen@uct Scale or on the Hyperactivity Scale of tb&)S
[40], and children scoring equal or above the Rprése at risk cut-off level [41] for AD/HD behavisu
as assessed by the WWPAS [42]; iii. parents abtedd Portuguese, interested in the interventian an
having given written consent to take part in thiSTR Exclusion criteria were: i. children with a foal

diagnosis of neurological or developmental disofgey., autism) or severe developmental delay; ii.

children undergoing pharmacological or psychotheusip treatment.

Ethics



This study was approved by the Portuguese NatiGoaimittee of Data Protection and by the

Medical Ethical Committee (for children referred dynental health centre).

Procedures and Randomization

The trial took place at a university community seevfacility and in a mental health centre from
January 2009 to December 2012. Information abausthdy was divulged in pre-schools, first care,
pediatric and mental health institutions, and alisseminated through a blog and newspaper
advertisement. Families were self-referred or reféby health professionals. After screening, feil
were interviewed for children’s and parents’ backgrd, demographic and clinical data, and children
found to be eligible for the main trial completé@ tbaseline assessment comprising a multi-method
protocol (http://fpce.uc.pt/anosincriveis/protocdiac). Eligible preschoolers were stratified by agd
gender, and the parent-child unit was randomlygagsl to an intervention or control group (IYG and
WLG; approximately on a 2:1 basis) by the principakestigator using simple randomization procedures
(see Figure 1). From the randomly allocated childB? in the IYG fulfilled criteria for the AD/HD
subsample analyzed in this paper (see Figure pyioki sample size calculations based on power
analysis revealed that for a power of .90, waith 0.05, testing for repeated measures in one g@up
minimum of 44 participants would be necessary tectamedium to large effects. The 1Y was delivered
through 14 weekly sessions. Evaluations were repesik months after the baseline for both groups
(post-intervention assessment, T2), and 12 moritestzaseline (follow-up assessment, T3). The datte
was only applied to the intervention group, as\WHeG was offered 1Y soon after the completion of T2,

for ethical reasons.

Masking
Baseline assessment took place before randomizatimhat T2 all possible efforts were made to
keep the two independent trained evaluators bbntié¢ participants’ group. Masking was no longer

possible in the subsequent T3 assessment, singénbevention families were evaluated.

Parent Training Intervention

The basic Y protocol [30] was delivered in grogbsiine to 12 parents by two trained group
facilitators, as in other similar studies [e.g.],Jo&er 14 consecutive weeks (the number of session
previewed for the 2001 1Y protocol was 12 to 14kelother studies analysing the effects of IY on

children behaviours, two booster sessions weréechout [44-45] for clinical and ethical reasong][@n



order to review parenting strategies, discuss mablpms, relapse prevention, and reinforce parents’
support): the first one nine months after basdllieween assessments T2 and T3); and the second one
15 months after baseline (after assessment T33iddsswere run in the evening for about 2 houis in
university community service facility or mental ftbacentre. Subjects such as play, descriptive
comments, praise and rewards, household rulescatithes, clear commands, parents’ calming thoughts,
ignoring, time-out, consequences and problem sglwiare addressed through the programme [30], with
a special focus on contents covering social, ematiand persistence coaching, routines and eftectiv
limit setting. Sessions also promoted the develagroésocial learning principles within a collabtive

and problem-solving process, through differentvacstrategies such as role play, video analysis,
brainstorming and discussion of different topissules regarding fidelity were strongly taken into
account throughout the implementation of the progre. Group facilitators had a background in clihica
child psychology or psychiatry, and had undertakenlY certification process in order to deliveeth
programme with fidelity. They had attended the ¢htday accredited Incredible Years leader’s training
had previously run at least one pilot group andevesrcredited as group leade¥s<(4) or undergoing the
certification processN = 2). Group facilitators received support and rtammg by an IY accredited
trainer. A manualized protocol was followed, witkekly leader checklists, and self- and peer-evialnat

questionnaires.

Measures
All the measures selected for this AD/HD subsanapéea part of the assessment protocol used

in the main trial (http://fpce.uc.pt/anosincrivegisitocolo.doc) and were repeated at T2 and T3.

Child Behaviours: Mothers’ and Teachers’ Reportegasures

The WWPAS [42] provides an overall rating of presghhyperactivity behaviours in different
daily life situations according to the mother’s qtadf view. In the present subsample, internal
consistency for the total scale was .82. The PKB&3Ris an 80-item behaviour rating scale thatasss
the social skills and problem behaviours of prestdrs. The Overactivity/Inattention subscale (PKBS-
O/l 8 items), the Oppositional/Aggressive subs¢BIEBS-O/A: 9 items), and the Social Skills scale
(PKBS-SS: 34 items) were specifically analyzed grsethdent measures in this study analysis, from the
perspective of both pre-school teachers and matiiées Cronbach alpha coefficients for the PKBS

scales ranged from .72 to .92.



Child Behaviours: Mother’s Interview

The PACS [46], modified for preschool years [474swsed. This semi-structured clinical
interview evaluates the core symptoms of AD/HD aadduct problems across a wide range of situations
and the impact of children’s identified problemstbeir family functioning over the previous six ntbs.

In this sample the Hyperactivity scale was analyZédw internal consistency for this subscale ws .5
and the inter-rater reliability (between two rateesed on 25 interviews) was high (intra-class

correlations of .98).

Parenting Behaviours: Mothers’ Self-reported Measur

The Parenting Scale (PS) [48] evaluates dysfunatidiscipline practices. The total score and
the three sub-scales were analyzed: Laxness (h)it@verreactivity (10 items) and Verbosity (7
items). In the present sample, internal consisteanged from .50 to .70. The Parenting Sense of
Competence Scal@SOC) [49] measures the parents’ perceptionsedf dompetence through two
subscales: Satisfaction (9 items) and Efficacy€ihs). Both scales had levels of internal consisten
between .70 and .83.
Parent-child Interaction Behaviours: Observation &8are

The Dyadic Parent-Child Interaction Coding Syst®RICS)[50] evaluates the parent-child
interaction quality through different observed pér@nd child behaviour categories, coded as present
absent during a 25-minute laboratory interactick {@laying with a standardized set of toys). lis th
study three parenting composites were analyzed 520 Positive Parenting (labelled and unlabelled
praise, positive affect, physically positive belariand problem-solving); Coaching
(descriptive/encouragement statements and questiftective statements and questions, and problem-
solving); and Critical Parenting (critical staterteeand negative commands); and two children
composites: Child Deviance (cry-whine-yell, physicegative, smart talk, destructive and
noncompliance behaviours); and Child Pro-Social&®&urs (nonverbal and verbal positive affect and
physical warmth). Twenty recorded DPICS were cdaednother rater and an overall mean of 76%
inter-rater agreement was found. Intraclass cdiogla ranged from .53 (for Child Pro-Social Behaw)o

to .97 (for Positive Parenting).

Data Analysis Strategy
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The General Linear Model (GLM) for repeated measamalyses of variance (ANOVA) was
conducted to examine time intervention effects {@I3), and contrasts of results between T2 and T3
were carried to evaluate the maintenance of effélris-parametric tests were also performed: therivian

Whitney test for group comparison and attritiong éime McNemar test for clinical change.

Clinically significant change was defined as a witun of over 30% [52] from T1 to T3 in the
children’s AD/HD behaviours as assessed by WWPA$owmoe screening measure; and by the
percentage of children that moved from a moderateégh-risk range in the baseline to a normativegea
at follow-up, on one additional measure of child/AD behaviours (PKBS-O/I: mothers’ and teachers’

perceptions).

Results were considered to be statistically sigaift at an alpha level gf < 0.05. The
Greenhouse-Geisser sphericity correction was peddrand reported for multivariate analyses. Effect
sizes (ES) were estimated using partial eta squgyend classified according to Cohens’ principle3]{5
0.01 for a small effect, 0.06 for a medium effentl@.14 for a large effect size. All analyses were
performed with SPSS 19.0. Results were analyzeld fpert protocol (assessment completérs 48) and
on an intention-to-treat basis (ITT) that includdballocated cases\(= 52) and adopted a conservative

approach of no change compared to the previousiaiah in the lost cases [54].

Results

Parent Training Attendance

Mothers in this study had a high 1Y attendance: @886 of the motherd\(= 46) attended nine
or more group sessions (i.e., two thirds of theggaome;M = 11.10,SD= 3.2). Only 11% of mothers\(
= 6) attended fewer than nine sessions, and ofethesly four mothers (8%) dropped out of the

programme altogether.

Attrition

Nineteen-six percent of all participantsl & 50) were retained at T2 and 85% € 44)
completed T3 (see Figure 1). Mothers lost to foligav(N = 8) did not differ from the retained mothers in
any demographic or clinical variable. The retaiobddren differed from those who were lost to fello
up with regard to the teachers’ initial ratingstioéir social skills (completerdl = 78.51,SD= 11.75 >
lost to follow-upM = 69.14, SD = 8.29U = 74.00,p = 0.042). There were no statistical differences

between the two groups in any other clinical oigatemographic measure at baseline.
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Additional Support After 12 Months of Follow-Up

At T3, only 6% (N = 3) of the intervention children were medicated 21% N = 10) were
receiving additional support from outpatient seegic There were a few differences between the
additional support (27%) and non-additional supfé8%) groups: children who had additional support
were mostly clinically referred (85%? = 5.83; p = 0.022) and mothers’ ratings of their AD/HD
behaviours were higher at the post-interventioessaent (PKBS-O/IlJ = 125.00p = 0.034; WWPAS:

U = 109.00,p = 0.031). Moreover, mothers’ observed criticalguaing (CP) and reported number of
stress events (stress) were higher in the additsan@port group at T1 and T2 (CP_pte= 109.00, p =
0.030; CP_postJ = 88.50, p = 0.034; stress_pté:= 113.00,p = 0.016; stress_podtl = 127.00,p =
0.031). Since differences between groups were oblyerved in four outcome measures, additional
support after 12 months of follow-up was not erdeaie a covariate in the following analysis.

Twelve-Month Intervention Effects

Throughout the text we present results accordintnéolTT analysis; nevertheless results from
both a per-protocol and ITT analysis were simikge Table 2 and 3). The children’s age and gender
were not controlled for the intervention effectsalgsis, since children’s gender was only signifitan

correlated with two of the childrens’ measures réegmbby teachers.

Although a significant change from T1 to T3 wasrfdun outcome variables other than those
presented, only the outcome variables for whicmifiant or marginally significant interaction effs
(time X condition) had been found from T1 to T2 ]3Be reported in this paper analysis, as the algsen
of a control group at T3 could have biased therprtation of findings.

Child Behaviour Outcomes

A significant time effect was found from T1 to T8rfmost of the outcome measures analyzed
(see Table 2). According to parents’ and teachersirts, children’s AD/HD behaviours and oppositibn
problems significantly decreased from the pre- 2enfonth follow-up assessment with results showing
large effect sizes (between 0.17 to 0.44). Althotlgh mothers’ reports of children’s social skillsa
showed a significant decreade [(L, 51] = 24.23p < 0.001, partiah2 = 0.32), when these behaviours
were observed (DPICS Pro-Social) only a trend tdvedatistical significance was founid |1, 45] = 3.07,

p = 0.052, partiain?2 = 0.07). Changes remained stabli¢h regard to the children’s variabless no
significant differences were found from T2 to T3vetall, effect sizes ranged from < 0.01 to 0.05,

indicating small changes. The only exception wasd@n’'s AD/HD behaviour (as reported in the
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mothers’ interview: PACS), which continued to dese from T2 to T3K [1, 51] = 7.02,p = 0.011,
partialnz = 0.12). [Insert Table 2].
Parenting Behaviour Outcomes

A significant time effect was found in seven of #ight measures analyzed (see Table 3). From
pre- to 12-month follow-up, the mothers’ self-rejgor sense of competence and efficacy significantly
increased, while self-rated dysfunctional practiflesxness, Overreactivity and Verbosity) signifidgn
decreased, with results indicating large effeasigbetween 0.15 to 0.49). Regarding observed fagen
behaviours, a significant time effect was foundgositive parentingK [1, 45] = 12.65p < 0.001, partial
n2 = 0.23). No significant change was found for caaghF [1, 45] = 0.89,p = 0.407, partiah2 = 0.02),
as the post-intervention effect that had been eseon coaching (from T1 to T2) had faded out ley th
one-year follow-up assessment. Changes remainbtk sia regards the parental variaple#bere non-
significant differences were found from T2 to T3vetall, the effect sizes ranged from < 0.01 to 0.02

indicating small changes from T2 to T3. [Insert [EaB)
Clinically Significant Reduction of AD/HD Behaviswafter 12 Months of Follow-up

In the WWPAS outcome measure, 59% of children shiloavelinically meaningful reduction of
reported AD/HD behaviours at home of more than 3@¥ the initial baseline scores to T3. Sixty
percent of children were above the at risk cutabff3 compared to the baseline, when all the ppatits
(100%) were above it. In two additional AD/HD meaesu(reported AD/HD behaviours [PKBS-O/1] at
home and at school), the results of the McNemanghdest showed a significant difference in the
number of children that changed from a moderatagh-risk to a non-risk range, compared to the
number of participants who moved in the oppositedadion, from T1 to T3 = 0.001 ang = 0.002,
respectively). Moreover, also according to pareaisl teachers’ reports, 58% and 45% of the childten
the 12-month follow-up were above the clinical offtfor AD/HD behaviours (PKBS-O/I), compared to
85% and 71% at baseline. The same analyses dievexdl any significant changes from T2 to T3 in any
of the measures (PKBS-O/lparentss 0.791; PKBS-O/lteacherp:= 0.774; WWPASp = 0.508),
indicating the maintenance of a clinically impottaeduction of AD/HD behaviours [35] at12 months of
follow-up. Similar results were found when a pestpcol analysis was carried out.

Discussion
This paper has analyzed the long-term effectspafrant-based intervention programme, the 1Y, on a

sample of preschoolers at risk of developing AD/MIDpse mothers had received 14 weeks of group
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intervention training. It was expected that thetpotervention changes in children’s and mothers’
outcomes would be maintained 12 months after basebverall, large intervention effect sizes were
found from baseline to 12-month follow-up; and #ffects found in the post-intervention assessment
[35] remained stable over time, as demonstrateddnysignificant differences and small effect sizes
between follow-ups at six and at 12 months. Thustever the type of analysis performed (ITT or per

protocol), the results were maintained after oree pé follow-up.

Concerning our main findings, at the 12-month fallop assessment, mothers continued to report a
significant decrease in their children’s AD/HD betaaurs. This was also true for the mothers’ intew;
where a significant positive change from T2 to Té&weven found, with mothers reporting less
hyperactivity and fewer inattention behaviours idffemonths of follow-up compared to the post-
intervention assessment. These results indicatetizges in child behaviour could take more time t
occur and become manifest only after changes ienpiaig skills become more consistent [21]. Some
authors argue that with a longer period of follograome delayed intervention effects (‘sleepinga&g

may appear [55].

Additional data showed similar findings. Reportggpositional behaviours at home decreased
over time, from baseline to 12 months of follow-sppwing that the intervention had sustained effect
on comorbid behaviour symptoms as well. This figd:consistent with previous studies [e.g., 24] an
is important, since AD/HD can predict the developtaf oppositional defiant disorder and subsequent
conduct disorder [4], and these disorders are @sdowith a higher risk of having an ADHD diagrssi
in subsequent years [13]. Also, the effects ofitibervention on mothers’ reports of children’s sdci
skills were also maintained after 12 months ofdelup and were in part consistent with observedichi
pro-social behaviour. In fact, although only a nireadly significant effect was found from baselime t
subsequent assessments with regard to these oths#ille, they continued to increase over time.daiv
that social skills can play an important role ie firevention of secondary negative outcomes in AD/H
children, by enhancing positive relationships veithults and peers [4], this finding must be takea in
account. After 12 months of follow-up, the reportezhtment effects at school were also maintained,
since, according to teachers’ perceptions, theatsatuin the children’s AD/HD and oppositional
behaviours found at T2 was sustained. Consequettthgugh evidence for the generalization of PT
effects to a non-targeted setting (e.g., schoolec@nhas not been completely established [6],ehes

results are encouraging.
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Regarding other major findings, the impact of 1Y garenting skills was also maintained after one
year of follow-up, insofar as mothers continued atto use positive parenting skills and less harsh
dysfunctional practices, and were feeling moreatifie in parenting. The fact that these changegwer
sustained after 12 months of follow-up is extrenrelgvant, since parents of children with these
characteristics tend to feel less competent reggrttieir parenting skills [14]. Moreover, parentsidlls,
especially as regards positive parenting, are densil important mediators of treatment outcomes [56
57]. Preschoolers with early AD/HD difficulties mhg more sensitive to negative parenting and tisere
an increased risk of the development of a negatyete between comorbid behaviour problems, school
failure and coercive parent-child interactions. rEffiere, it is of great preventive value to invest i
increasing parents’ sense of effectiveness [7,2&{ortunately, the initial changes observed in meo$’
coaching skills decreased from T2 to T3. Some ptssixplanations can be proposed for this result.
Firstly, the intervention programme was not sucitégnough in sustaining this parenting skill, whis
very important for parents of AD/HD children [16hw are often characterized by self-regulation
difficulties [37]. We could speculate that this sien of the 1Y programme (14 weekly sessions, for
children at risk for AD/HD) was not long enoughdahat more time would be necessary to allow parent
to practice these skills (i.e., descriptive peesist and social-emotional comments) more intenslikad
the longer version of IY used by Webster-Strattbal ein a recent study (approximately 20 weekly
sessions, for AD/HD diagnosed children) [20]. Néveless, this was the protocol used in other simila
studies, even in a shorter 12-session version B&Gondly, it may also suggest the need for usiogem
methods to reinforce parenting skills and mainbaiprovements (e.g., additional booster sessioms; th

establishment of a post-intervention support netvior parents) [6].

To sum up, although a proportion of children weilewsithin the range considered to be at risk of
developing AD/HD (and in need of additional intamtien), there was an important clinical reductidn o
children’s AD/HD behaviours at home, with more threatf the children showing a meaningful
improvement of over 30% from baseline to 12 mowth®Ilow-up. This was higher than the previously
reported clinical reduction of AD/HD behaviourstiacurred from baseline to post-intervention
assessment [35], meaning that clinical improvemintsported AD/HD behaviours were also sustained
and even increased over time. Additionally, onfew children had sought additional help betweenadl 2
T3, which may not have influenced the stabilityeffects over time endorsed to the IY programme.

These children were clinically referred, had high®/HD behaviours at T2, their mothers reported enor
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stressful events and were more critical with tlekitdren. Furthermore, children who were lost for
follow-up were seen by their pre-school teachetsaatline as less socially competent than childitem
completed T3. Therefore, these results highligatrtbed to pay special attention to families witjhier
risk factors at baseline, both in the assessmehiratihe intervention process, in order to compjetecet
these families’ needs.

This study therefore offers preliminary supportttog stability of the benefits of 1Y interventiom &
sample of Portuguese preschoolers displaying ADf#idBaviours. Using a 14-weekly-session version of
1Y plus two booster sessions (the first of whiclghtialso have contributed to the reported outcomes)
our results are consistent with other comparabig-term trials that used a different 1Y dosage 224-
and provide additional evidence for the effectiv@nef a specific parent training (the 1Y), for ygun
children with early AD/HD-related behaviours. Besgdthe high engagement in the programme (low
drop-out rate) and high attendance rate, key el&srienlong-term benefits [6] reinforces the
programme’s acceptability within different counsriéndeed, the 1Y model is highly effective in
preventing drop-out (e.g., through make-up sessiwaskly phone-calls, a highly demanding leaders’
accreditation process), enhancing family partiégrate.g., collaborative process) and in reducing
attendance barriers (e.qg., through the provisiochdéicare or a post-labour schedule) [33]. Furtiae,
the study is part of a broader longitudinal RCThéfiging from a multi-method (e.g., questionnaires,
interview, observation) and multi-informant (e jgarents, teachers, child) comprehensive approach
which increases its validity and reduces potempidaent rating bias.

As previously mentioned, the findings should beripteted cautiously and some weaknesses should
be considered. For example, the fact that thisaupte was defined based on the top 20% of an AD/HD
screening measure (the WWPAS was chosen to idepriifychool children presenting AD/HD related
behaviours) should be considered when comparirggttesults (at risk AD/HD subsample) to other
studies using AD/HD diagnosed samples. The absefreeontrol group at the 12-month assessment is
another weakness of this study. We tried to minéntis by analyzing only the variables that hadixsho
significant or marginal intervention effects at WBen compared to the WLG; nevertheless we cannot
firmly conclude whether the sustained changes aectal the intervention or if they result from other
factors, such as the development process. Additigrthe small sample size at follow-up could have
limited the power of the analysis to detect smiidlcts and, consequently, the possibility to gelieza

results. Moreover, due to the lack of instrumeatsliis age group in Portugal, and despite thefahre
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selection of these measures based in similar efégetss studies [17, 22-23, 51] and in previoua dat
from Portuguese samples (http://fpce.uc.pt/anasi@isrprotocolo.doc), psychometric properties ahso

of the measures are concerning (e.g., low intesoasistency on PACS and PS) as they may reduce the
scope of some results, calling attention to thelreduture psychometric studies. Furthermore, dsas
were less controlled at follow-up, since evaluateese no longer blind to the participants’ group.
Finally, other ways of collecting data from pareaisl teachers (e.g., collecting the questionnairtse
mothers’ and teachers’ own settings; presentingtidy to pre-school teachers before baseline
assessment) should be considered in order to redadtrition rate and overcome difficulty in ietring
completed questionnaires. Besides, the 22% rat@ssing data among pre-school teachers may

compromise the generalization of these results.

This study should be replicated with further Pouege samples, within different contexts (e.g., a
clinically based context) to investigate the podisjlof generalizing these results; and to identlie
most cost-effective practices [58], when 1Y is camrgnl with routine care, usual interventions. Inegah
future studies must clarify the maintenance ofltheffects for longer periods and with larger saegbf
AD/HD preschoolers. Secondly, the primary outcongasures of AD/HD and the evaluation of clinical
significance should also comprise observationalsuess, in order to minimize possible reporting &s&as
[59]. Despite the pattern of improvement mainteeanioserved in this study, a proportion of partiniga
did not achieve significant clinical changes. Fatanalysis of this sample and of the effectiveinés¥
in similar samples should study predictors and mmides of change, exploring the characteristics of
participants for whom this intervention has workedter [e.g., 22-23, 31, 60], participants who megd
further types of support (e.g., a combination wither programmes directly targeting the child @ th

school; higher number of booster sessions) or gebperiod of intervention [24].

Finally, future studies should compare PT effectBT plus other components, in order to analyze
possible additional intervention benefits. Alsesearch should be able to clarify if a general tafe
training programme like the 1Y, implemented in taly years, is more effective in the long run and
more able to improve impairment in different areithe child’s functioning beyond AD/HD symptoms
[6] than a specifically designed AD/HD interventiprogramme [23].

This paper has highlighted the sustained beneffissparent-based intervention programme in
preschool-age children with AD/HD behaviours, addsasupport to the use of PT, especially when

implemented with fidelity [61] in the early yeaemd targets a specific group of Portuguese childten
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risk of developing future AD/HD problems and thgarents. This work also contributes to the growing
literature on parenting interventions for Portugutsnilies, making available in Portugal a well-
researched programme targeting preschoolers with ARHD behaviours, and their parents. Since
AD/HD at preschool age involves an increased rfsk further chronic and negative developmental
trajectory, early identification, intervention aodntinuous monitoring are required in order to eEdtsk

and reinforce the children’s and parents’ protecfactors, at such a challenging stage of developme
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Table 1.Samplecharacteristics at baseline for the intervention diion (1YG)

Variable IYG
Primary caregiver:no (%) N=52)
Mother 48 (92%)
Adoptive mother 2 (4%)
Grandmother 2 (4%)
Age (years): mean $D 36.37+5.66
Years of Education: meanSD 13.90+3.89
Marital Status: no (%) Married/as married 43 (83%)
Divorced/segtad 8 (15%)
Single 1 (2%)
Family SES*: no (%) Low 16 (31%)
Medium 22 (42%)
High 14 (27%)
Geographical zone: no (%) Urban 45 (86%)
Mother’s depressive symptoms (BDI): me&nx: 8.15+7.51
Mother's AD/HD symptoms (AARS): mea&D 9.92+7.29
Stressful life events (PSI): me&BB 2.69+2.33
Child
Age (months): meantSD 55.92+10.9
Sex (male): no (%) 37 (71%)
Siblings: mean$sD 0.71+0.69
Reference: no (%) Clinically referred 29 (56%)
Community referred 2394
AD/HD behaviours: (WWPAS): meafsb 32.36+7.90
(SDQ-Hyperactitno (%)> 7 43 (83%)
(PACS-HP): no (%616 28 (54%)
(PKBS-O/I_mothemp (%)> 16 44 (85%)

(PKBS-O/I_teacheo (%)> 15

34 (65%)
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Notes: SDStandard deviatiorS8ESSocioeconomic StatuBDI Beck Depression InventornkARSAdult
AD/HD Rating ScalePSIParenting Stress IndeWWPASNerry-Weiss-Peters Activity Scal8DQ
Strengths and Difficulties QuestionnaiRACS-HPParental Account of Childhood Symptoms-
Hyperactivity ScalePKBS-O/IOveractivity/Inattention subscale of tReeschool and Kindergarten
Behaviour Scales SES was defined using a standardized clastificaleveloped for Portuguese

population [62]
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Table 2.Differences from baseline to follow-up and fromtgogervention assessment to follow-up assessmeheiintervention condition: children outcome meas

ITT Per protocol analysis

Variable Baseline Post Follow-up T1-T3(F, p) ES T2-T3F,p ES T1-T3F, p) ES T2-T3F, p ES
Mother reports T1 T2 T3 (N =52) (N=52) (N =44) (N =44)

WWPAS (21)2 32.5247.87 23.9249.25 23.32+9.42  3&®@001) 0.44 0.38(0.536) <.01 32.40 (<0.001) 440. 0.08 (0.769) <0.01
PKBS: O/l (16)  18.78+3.44 16.30+3.95 15.96%4.14  20.67 (<0.001) 290. 0.65 (0.422) .01 16.61 (<0.001) 0.28 0.18 ()67 <0.01
PKBS:O/A (19) 20.67+4.31 17.69+#5.17 17.40+¢5.90  19.25 (<0.001) 270. 0.40 (0.528) <.01 20.68 (<0.001) 0.33 0.26 (0.612)  <0.01
PKBS: SS (78) 72.23+10.89 79.11+8.56 80.92+9.37  24.23 (<0.001).320 2.62 (0.111) .05 18.56 (<0.001) 0.32 2.7808)1 0.06
PACS-HP (16) 16.02+6.44 12.08+6.23 10.62+5.67  27.65 (<0.0010.35 7.02 (0.011) A2 24.09 (<0.001) 0.36 7.92Q0) 0.15
Teacher reportst (N = 46) (N = 46) (N =36) (N =36)

PKBS: O/I (15)  16.62+5.48 13.95+5.56 13.9116.34 9.52 (< 0.001) 170. 0.004 (0.948) <.01 7.84 (0.001) 0.20 0.006 (0.939) <0.01
PKBS: O/A (15) 15.22+6.61 12.85+6.31 12.47+7.39  11.54 (<0.001).200 0.42(0.519) <.01 8.06 (0.001) 0.20 0.12 (0.735)  <0.01
Lab observed behaviours: DPICS (Child)z2 (N =46) (N = 46) N =34 N =34)

Child Pro-social 7.27+6.05 8.97+7.25 9.83+6.27  0730.052) 0.07  0.71 (0.406) .02 2.17 (0.123) 0.070.65 (0.428) 0.02
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Notes Results are expressed as mean * standard devi#fiortuguese cut-off [41]Portuguese cut-off [63]Cut-off [23].1N differ due to missing data and informant (from
T1 to T3 78% of pre-school teachers completed ass&st). 2 Technical problems in video registrationtributed for available DPICS outcomEET Intention to treat
analysis ESEffect size partiah? WWPASNerry-Weiss-Peters Activity ScaleKBS Preschool and Kindergarten Behaviour Scalék: Overactivity/InattentionQ/A
Oppositional/AggressivesS Social Skills;PACS-HP Parental Account of Childhood Symptoms-Hyperaisti8cale;DPICS Dyadic Parent-Child Interaction Coding

System
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Table 3.Differences from baseline to follow-up and fromtgogervention assessment to follow-up assessmeheiintervention condition: parent outcome measur

ITT Per protocol analysist
Variable Baseline Post Follow-up  T1-T3(F,p ES T2-T3(F,p) ES T1-T3(F, p ES T2-T3(F, p) ES

Mothers reports T1 T2 T3 (N =52) (N =52) (N = 44) (N = 44)

PS Total 3.60+0.42 3.08+0.48 3.04+0.46  48.21(<0.001) 0.49 0.79(0.337) 0.02 .681<0.001) 0.51 0.27(0.606) <0.01
Laxness 2.96+0.70 257+0.64 2.54+0.67 13.98(<0.001) 0.22 0.13(0.717) <0.01 5.62(<0.001) 0.28 0.13(0.720) <0.01
Overreactivity 3.65+0.72 3.18+0.76 3.13#0.66  16.53(<0.001) 0.25 0.43(0.513) 0.01 2890.001)  0.18 0.001(0.997) <0.01
Verbosity 4.28+0.88 3.47+0.77 3.38+0.81  35.00.001) 0.41 0.77(0.385) 0.01 31.78 (<0.001) 0.44.29 (0.590) <0.01

(N =52) N =52) N =42) N =42)

PSOC Total 55.79+7.61 59.24+7.06 59.32+6.98 17<D4001) 0.20 0.02 (0.900) <0.01 8.51 (0.001) 0.18).04 (0.843) <0.01

Efficacy 24.20+4.63 25.95+3.95 25.64+3.76 8@»01) 0.15 0.88(0.351) 0.02 8.45 (0.001) 0.18 88(0.352) 0.02
Lab observed behaviours: DPICS (Mother)? (N =46) (N = 46) N =34) N = 34)

Positive Parent. 19.09+11.81 27.50+11.32 271083/ 12.65(<0.001) 0.23 0.06(0.813) <0.01 11<84001) 0.28 0.48 (0.495) 0.02

Coaching 24.02+12.69 25.52+13.39 22.65+13.56 89 (0.407) 0.02 2.29(0.137) 0.05 0.78 (0.458) 20.0 1.66 (0.208) 0.05

Notes: Results are expressed as mean * standdedideyN between measures differ due to missing dataifer to technical problems in video registratiofiT Intention

to treat analysisESEffect size partiah)2; PSParenting Scale?SOCParenting Sense of Competence SdaliCSDyadic Parent-Child Interaction Coding System.
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Fig. 1 Participants’ flowchart
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