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Do parental mental health moderate the effect of telephone and internet-assisted remote parent training for disruptive 4-year-old children? 
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Abstract

This study explored the moderators affecting the success of an Internet-based and telephone assisted remote parent training intervention and compared them to an educational control group. We prospectively identified 464 parents who reported at a health check that their 4-year-old children showed elevated levels of externalizing behavior. The moderators explored included parental attention deficit and hyperactivity disorder (ADHD) and parental distress.  The dependent variables were child externalization scores and self-reported parenting skills. The measures were completed at baseline, six and 12-months follow-up. The 232 families randomized to active treatment received 11 Internet-based training sessions with weekly phone calls from a coach. The other 232 families had access to a website that provided general positive parenting advice and one 45-minute phone-call from a coach. Using hierarchical linear models, we explored if the parental ADHD or parental distress modified the treatment effects on child externalizing behavior or parenting skills. The results showed that none of the independent variables moderated intervention effects on child externalizing behavior or parenting skills. The lack of significant moderator effects could have been due to the treatment’s personalization, the format’s flexibility and adaptability to when and how the parents wanted to complete the sessions or the relatively low levels of ADHD and parental distress among the participants. 
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Introduction

Disruptive behavior disorders that start in childhood are common (Furlong et al, 2012; Kessler et al., 2005). Long-term follow-up studies have shown that approximately 10% of children with oppositional defiant disorder (ODD) suffer from lifelong problems and more than 90% of these experience at least one other lifetime diagnostic condition, such as a mood or anxiety disorder (Nock et al., 2007). This behavior is a burden to the children, their families and the societies they live in (Scott, Knapp, Henderson & Maughan, 2001). Providing the parents of young children with training is the preferred intervention and these initiatives often result in lasting changes in parenting and reductions in child aggression (Fossum et al., 2016). Providing effective treatment and preventing disruptive behavior has the potential to influence both the individuals affected and the wider society. A meta-analysis showed that early prevention programs could lead to more positive developmental trajectories, which were maintained into adulthood, and that more intensive and focused interventions on social and behavioral skills were most effective (Dekovic, Slagt, Asscher, Boendermaker, Eichelsheim & Prinzie, 2011) 
In a meta-analysis consisting of 21 clinical parent training trials the overall weighted treatment effect was 0.62 (Fossum, Handegård, Martinussen & Mørch, 2008). The effect size was reduced to 0.42 in a meta-analysis of 58 parent training interventions including both preventive and clinical trials (Lundahl, Risser & Lovejoy, 2006). Lower effects sizes could, partially at least, be explained by including preventive trials with less potential for change due to lower pre-treatment scores. A review of 19 trials focusing on preventive effects of oppositional behavior resulted in a weighted effect size of 0.16 (Grove, Evans, Pastor & Mack, 2008). In a review consisting of only four studies exploring digital supported parent training compared to an untreated comparison, the effect sizes ranged from 0.47 to 0.80 (Baumel, Pawar, Mathur, Kane & Correll, 2017). 
Child and parental traits influence parent training outcomes and findings in studies do differ (see for instance Beauchaine, Webster-Stratton & Reid, 2005, Fossum Mørch, Handegård, Drugli & Larsson,  2009; Gardener, Hutchings, Bywater & Whitaker, 2010; Kazdin & Wassel, 2000; Kjøbli, Nærde, Bjørnebekk & Askeland, 2014). Research has shown that child attention problems both have reduced parent training outcomes in the parent training program Incredible Years (Fossum et al, 2009) but not in a different study using a different statistical approach (Hartmann, Stage & Webster-Stratton, 2003). In this study, the sample consisted of four-year old Finnish children, but we did not include attention problems in the analyses since these symptoms are difficult to distinguish from highly variable normative behaviors with young children (American Psychiatric Association, 2013). A meta-analysis found that parental variables such as low family income, low parental educational levels and occupations and higher levels of maternal psychopathology were associated with a reduction in the effectiveness of parent-training programs (Reyno & McGrath, 2006). The purpose of the current study was to examine the effect of potential moderators focusing on parental psychosocial stressors on parent in the Strongest Families Internet-based and telephone-assisted parent training intervention (Sourander, McGrath, Ristkari et al., 2016). The variables included were parental attention deficit hyperactivity disorder (ADHD) and parental distress including a sum score of depression, anxiety and stress. Potential moderators such as low family income and low parental education were discarded from the study since the Finnish welfare system are very well developed and among the strongest in the western world (Cristopher, 2002) resulting in rather small variations for this variable and limited variations in parental education (Sourander et al, 2016). Including these variables could easily result in misleading findings. The results of the randomized clinical trial (RCT) of the Strongest Families, comparing 232 participant in active treatment with 232 in the comparison condition, showed positive and significant between group reductions in child externalizing (effect size d = 0.34) and internalizing (d = 0.35) symptoms and improved parenting skills (d = 0.53) at 12 months follow-up (Sourander, et al., 2016). When the factors that predicted engagement in this trial were explored, they showed that the participation rate was 65% and that families were more likely to enroll if they had experienced severe and longer lasting behavior problems (Fossum, Ristkari, Cunningham, et al., 2016). 
Our knowledge of how parent-training interventions are influenced by parental ADHD is somewhat limited. In a representative sample of adults aged from 18-44 years 4.4% fulfilled the criteria for ADHD (Kessler, Adler, Barkley et al., 2006) and this prevalence rate has been reported to be fairly stable in higher income societies (Fayyad, De Graaf, Kessler et al., 2007). Smalley, McGoath, Del’Homme et al (2000) reported that 49% of the children who had at least one parent with ADHD met the diagnostic criteria for ODD, which could, in turn influence parenting. In a US study, Griggs and Makemi (2011) explored the impact of adult ADHD symptoms on the effectiveness of a group training intervention that was designed to help parents improve their interactions with their 6-10 year old children, and their children’s peer relationships. The intervention was less likely to succeed if the parents had ADHD and the children of parents with ADHD were more likely to be rejected by their peers (Griggs & Makemi, 2011). In the UK, Sonuga-Barke, Daley and Thompson (2002) explored whether maternal ADHD symptoms influenced the effectiveness of a parent-training program for 3 year-old children with ADHD. The treatment consisted of eight individual one-hour sessions, provided by trained health visitors at the participants’ homes, which educated parents about ADHD and provided guidance on improving the quality of their relationships with their child and reducing the level of disruptive child behavior. Higher levels of maternal ADHD symptoms limited the effectiveness of the program in reducing the children’s ADHD symptoms. 
Parental ADHD does not always moderate parental training outcomes. In the Netherlands, a group-based parent training initiative that was added to regular interventions showed that maternal ADHD symptoms did not predict poorer outcomes in child externalizing behavior or child ADHD (van den Hoofdakker et al., 2010). Each of the groups in this RCT consisted of six parents who focused on structuring the environment, setting rules, anticipating misbehavior and giving appropriate commands to children with ADHD (van den Hoofdakker et al., 2010). The intervention consisted of 12 two-hour sessions for a period of 20 weeks. The van den Hoofdakker et al. study (2010) analyzed the moderators of maternal ADHD symptoms on 94 children aged between 4 and 12 years, whereas Sonuga-Barker et al. (2002) and Griggs and Makemi (2011) conducted predictor analyses on 83 children aged 3 and 62 children aged 6-10, respectively. 
Findings regarding the moderating effects of parental distress are also somewhat mixed. Several studies have suggested that high levels of parental distress and stress reduce the effects of parent training (Fossum et al,  2009; Kazdin & Wassel, 2000; Kjøbli et al,  2014). However, this line of research tends to produce unclear conclusions. In pooled data from six independent RCTs on Incredible Years  initiative in the US, which featured face-to-face group-based treatment, marital status and maternal depression moderated treatment responses, but parental stress did not (Beauchaine et al, 2005). Maternal depression did not moderate treatment effects in independent replication studies of Incredible Years in Norway (Fossum, et al. 2009) or in the UK (Gardener, Burton, & Klimes, 2006), and in fact children with depressed mothers progressed significantly better in externalizing behaviors in one trial in the UK (Gardener et al, 2010). 
A significant goal in parental training programs is to change parenting. Reducing harsh and inconsistent discipline (Beauchaine et al, 2005; Fossum et al., 2009) and increasing positive parenting were significant mediators in the Incredible Years initiative (Gardener et al., 2008). Beauchaine et al (2005) also maintained that negative parenting practices were significant predictors of treatment responses. They found that parents with low negative parenting scores at baseline, who were able to improve their parenting styles following treatment, experienced the most favorable treatment results (Beauchaine et al., 2005). Relatively few studies have explored moderators of parenting, as far as we are aware. In the US, a preventive RCT asked if the Incredible Years attended by 92 parents whose children were 3-5 years of age influenced parenting. In this study high levels of parental stress and low social support scores did not moderate responsive parenting, but high levels of parental depression did (Theise, Huand, Kamboukas et al., 2014). None of the parental variables moderated harsh parenting (Theise et al., 2014). High levels of parent stress did not predict smaller changes in harsh parenting among the 97 mothers that attended Incredible Years sessions in Norway (Fossum, Handegård, Drugli & Mørch, 2010). Giggs and Makemi (2011) found that parental ADHD did not predict the parental use of criticism.       
The mixed results on the effect of moderators on parent training highlights the importance of exploring possible moderators whenever we use new interventions, especially when a new format is applied. Existing knowledge of the moderators that would affect the use of an Internet-based intervention for disruptive behavior is rather limited and this study aimed to fill that gap. The outcomes were changes in Child Behavior Checklist (CBCL) externalizing scores and self-reported parenting. To the best of our knowledge, no previous study has explored if parent ADHD and distress moderated the effectiveness of prospectively identified participants randomized to a parenting program combining internet videos and exercises with telephone coaching. The initiative we focused on was the Strongest Families Smart Website (SFSW) parental training intervention, which offered 11 Internet-based sessions with weekly 45-minutes telephone support, which were flexible, structured and personalized.  The control was an educational initiative that featured a static web page offering general advice and one 45-minute telephone support session. Our hypothesis, which was based on previous findings concerning parent-training outcomes, was that treatment effects in child externalization and parenting skills would be moderated by the parental ADHD and parental distress.

Method

Participants.
The parents of 464 children were randomized to either the SFSW intervention (n =232) or the education control (n = 232). The two conditions did not differ significantly in any of the demographic variables such as child gender, single-parent status, or maternal and paternal education level. The characteristics of the children and families are presented in more detail in Sourander et al (2016).
We included children who were 4 years old and scored five points or higher on the conduct subscale of the Strengths and Difficulties Questionnaire (SDQ) (Goodman, 1997). This score corresponded to the 80th percentile in a Finnish population study (Ilola, Lempinen, Huttunen, Ristkari, & Sourander, 2016). The exclusion criteria included children suffering from autism or a pervasive developmental disorder or if the study parent was currently participating, or had previously participated in parental training or behavioral treatment. A complete list of the inclusion and exclusion criteria is presented in Sourander et al. (2016) and Fossum et al. (2016).  
As this was a joint initiative developed by Canadian and Finnish colleagues, the procedures and the study protocol were approved by the Finnish Research Ethics Board, the Ethics Committee of the Hospital District of Southwest Finland and the Canadian IWK Health Centre Research Ethics Board. 
Treatment

The SFSW consisted of 11 weekly online sessions supported by a 45-minute weekly phone call from a trained coach. These sessions comprised exercises and videos demonstrating new skills and the focus of the sessions included strengthening parent-child relations, reinforcing positive behavior, reducing conflicts, managing transitions, planning for potentially difficult situations and encouraging prosocial behavior. The website was personalized for each child and included the name, problems, strengths, and preferred activities. In order to ensure treatment fidelity, a number of steps were taken, including the recording of telephone calls and strict adherence to standard study protocol procedures. Coaches were health care professionals or semi-professionals with a background in children’s services. An experienced Strongest Families clinician managed the training of new coaches. Coach supervision were held in weekly individually and group meetings to review and discuss the cases. All telephone calls were recorded and a portion are audited by the coach supervisor and scored to evaluate coaches’ competency. If deemed necessary, additional training was completed with the coach using telephone call evaluations.
The education control provided parents with access to a fixed website that offered a short introduction to positive parenting strategies and one 45-minute phone call from a coach who gave them advice on positive parenting. The parents in that group could also seek standard care, but not a parent training intervention though. 

Dependent variables
The CBCL/1.5-5 externalizing scale was the primary treatment outcome variable (Achenbach & Rescorla, 2007) and we wanted to explore interactions on CBCL to test for moderating effects at 12-month follow-up. Parents rated how true each of the 24 items were for their child at that point, or within the past six months, on a three-point Likert scale, with zero for not true, one for somewhat or sometimes true and two for very true or often true.  In a previous study, the Cronbach’s alpha for the externalizing scale among preschool children was 0.88 based on the average value across 24 societies (Rescorla, Achenbach, Ivanova et al., 2011) and in this sample the Cronbach alpha was 0.90.
On the Parenting Scale, participants indicate their own parenting by responding to 30 statements on a seven-point scale, 7 indicating high probability of making a discipline mistake the ineffective end of parenting and 1 a high probability of using an effective strategy (Arnold, O’Leary, Wolff, & Acker, 1993). Chronbach’s alpha on the total score in this sample was 0.71.
Parental moderators
The Barkley’s Adult AD/HD Quick Screen (Barkley, 2009) is a self-report scale consisting of 13 items. Nine items explore the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition symptoms of inattentiveness, impulsiveness and hyperactivity and a further four items explore how these problems influence major life activities. The adults were asked to rate their own behavior over the past six months on a four-point scale, scoring zero for rarely, one for sometimes, two for often and three for very often. Chronbach’s alpha in this sample was 0.72.

The 21-item Depression Anxiety Stress Scale (DASS-21) was used to measure parental distress consisting of seven items on symptoms of stress, anxiety and depression, respectively (Henry & Crawford, 2005). The items were rated on how well they applied to the individual, using a four-point scale, ranging from zero for never to four for almost always. Cronbach’s alpha for the DASS total was 0.90.

Statistics
To explore whether Adult ADHD and DASS Total scores are parental moderators in our study, we used hierarchical linear models with CBCL externalizing and Parenting Scale total scores as outcome variables measured at baseline, 6 months and 12 months after randomization as suggested by De Los Reyes (2017). On step one, the model consisted of treatment and moderator effects as between-factors; and time and treatment-by-time interaction effects as within-factors. The aim was to study whether Adult ADHD or DASS Total scores have an effect on the outcome variables. On step two we introduced the interactions between possible parental moderators and treatment at our pre-defined time points: 6 months and 12 months after randomization. We used maximum likelihood estimation method for all estimation including the unstructured blocks in the covariance matrices for each subject. To avoid problems with multi-colinearity we then centered the independent continuous variables of parental ADHD symptoms and parental distress (Kraemer & Blasey, 2004). Centering meant that the mean of the variables became zero and the standard deviation became one. Statistical significance was judged at two-sided p<0.05. Statistical analyses were performed with SAS software, version 9.4 (SAS Institute, Cary, NC, USA).

Results
Table 1 presents the distribution of low (-1 SD from the mean), moderate (mean) and high (1 SD from the mean) scores with regard to parental ADHD and DASS total at baseline. The distribution did not differ between the intervention and comparison groups. Approximately 50% of the participants in both groups (range 46% - 58%), reported that their levels of ADHD or parental distress were low. The smallest percentages of participants fell into the high level groups, ranged from 11% - 17%, with the medium level groups ranging from 25% to 41%.     
<insert Table 1 about here>
The treatment effect on CBCL externalizing corresponded to an effect size d = 0.34.  On improved parenting skills the effect was d = 0.53 (for details see Sourander et al., 2016).
None of the parental variables that we explored, namely the levels of parental ADHD or parental distress significantly moderated the effect of treatment on child externalizing behavior. Table 2 presents detailed information on the independent variables on child externalizing and shows that on step one there was a significant treatment effect, but when entering the potential moderators parental ADHD or parental distress into the equation we found no moderating effects. The same tendency was evident for the three subscales anxiety, depression and stress on the DASS (see electronic supplement Table 1).

<insert Table 2 about here>
None of the variables significantly moderated the treatment effects on parenting skills. Table 3 presents detailed information on the independent variables on parenting skills. On step one there was a significant treatment effect on parenting skills, but when entering the potential moderators parental ADHD symptoms and parental distress in the equation we found no moderating effects.
<insert Table 3 about here>

Discussion

This is the first large scale study to provide knowledge of how parental factors possibly moderates the effectiveness of a flexible and individualized Internet-based, telephone-assisted parent training program. Participants were parents to 4-year-old children with externalization problems and comprised 464 participants. This is a larger sample compared to previous studies investigating moderators or predictors in parent training (see Fossum et al., 2009; Gardener et al., 2006; Griggs & Makemi, 2011; Sonuga-Barker et al., 2002; van den Hoofdakker et al., 2010). Participants were prospectively identified at the health clinic. Half of the participants were in the active treatment group receiving 11 web-based parent training sessions and weekly telephone calls from a trained coach. In comparison, the education control condition received a static web page of parenting suggestion and one 45-minute counseling session. The treatment reduced the CBCL externalizing scores (d = 0.34) and improved parenting skills (d = 0.53) (Sourander et al., 2016). In the present study, none of the moderators, parent ADHD or parental distress, moderated child externalization or parenting skills. The design, structure and flexibility of the parent training program at hand using internet and telephone assisted coaching could well reduce the barriers that may pose particular difficulties for parents with attention problems, organizational difficulties or elevated levels of parental distress. In a RCT a smartphone enhanced intervention including a 3 minutes psychoeducation skills video, daily surveys of parenting skills and video-calls in addition to a parenting program, resulted in improved parental engagement and home skills and larger reductions in child behavior (Jones, Forehand, Cuellar et al., 2014).
Our findings echoed van den Hoofdakker et al.’s (2010) conclusion that maternal ADHD did not moderate treatment effects. The lack of moderators on child externalizing behavior is very important since applying Internet supplemented with weekly phone calls may reduce the costs of parent training for children with disruptive behavior disorders. Previous studies have highlighted that parental variables, such as high levels of ADHD symptoms (Giggs & Makemi, 2011; Sounga-Barke et al., 2002) and parental stress (Fossum et al., 2009, Kjøbli et al, 2014), were all variables associated with reductions in the effectiveness of parent training. When we considered development in parenting, none of the variables moderated this outcome in the sense that elevated parental ADHD or distress did not reduce the improvement in parenting skills. This is most important due to the importance of parenting being the mediator in parent training interventions (Fossum, et al. 2016). The finding concerning parental ADHD corresponded to the finding by Griggs and Makemi (2011) that higher levels of adult ADHD did not influence the use of criticism by parents. When we looked at patterns in parenting and depression, we noted that the findings of the study by Theise et al (2014) were somewhat mixed. The mothers’ responsive parenting, that is their emotional tone, attention and affection, was reduced if they reported higher levels of depression, whereas harsh parenting was not (Theise et al., 2014).   
The lack of moderator effects in our trial could have been, at least partially, explained by two circumstances. First, the treatment format applied using internet and telephone-calls is  most likely of relevance. Within reason, the parents largely decided themselves how, when or where they completed the scheduled sessions due to the treatment format’s flexibility. Parents could replay the video clips as many times as they wanted, for whatever reason, for instance to master skills of  relevance to them, without worrying what others might think. Even with this in mind, the treatment was both structured and personalized in the same way as regular parental training. However, completing sessions at home, and at convenient times, could have facilitated more activity and discussion among the parents than regular clinical trials. Although the influence of a partner could have compensated for difficulties with elevated parental ADHD or distress, this needs empirical evaluation. In this sample, less than 15% consisted of one-parent families (Sourander et al., 2016) which may well influence the treatment results. Furthermore, the telephone coaches should establish positive relationships with the parents. Previous research has suggested that such relationships are comparable to therapeutic relationships observed in individual psychotherapy (Lingley & McGrath, 2007). Second, the lack of moderator effects could have been due to the relatively small number of parents showing clinical levels of ADHD and parental distress. In the parental training program evaluated by Sonuga-Barker et al. (2002), it was the 27 mothers with substantial levels of ADHD who did not respond to treatment, compared to the 56 mothers with medium or low levels of ADHD who did.  
The independent variables (adult ADHD and parental distress), and the dependent variables (child externalizing problems and parenting practices) were based solely on parental reports and this was a possible limitation of this study. Observation of both the child’s behavior and the parenting skills and the use of multiple respondents from kindergarten teachers would have strengthened the study’s conclusions. Caution is therefore important when examining the results of this study. Other variables possibly moderating the outcomes in child externalization or parenting skills were not included in this study. We solely addressed parental psychosocial functioning, i.e. parent ADHD and parental distress. This do not rule out the possibility that variables such as child inattention or sociodemographic variables may influence the treatment results of telephone assisted web-based parent training. These variables could moderate treatment outcomes and future trials including a more diverse sample of both children and adults should explore if this is the case.    
Conclusion

The effects of Strongest Families, an Internet-based and telephone assisted parental training intervention, was not significantly moderated by elevated levels of parental ADHD, anxiety, depression, or stress. Applying this intervention, which was targeted at 4-year-old children who were displaying the early signs of oppositional behavior and  conduct problems, seemed to meet the participants’ needs, independent of the parental risk factors that were studied. 
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Tables

Table 1. Adult ADHD and DASS Total scores at baseline.
	
	Intervention
(n=232)
	Control
(n=232)
	
P-value

	
	
	
	

	ADHD
	
	
	

	Low
	117 (50.4)
	134 (45.7)
	

	Mean
	81 (34.9)
	95 (41.0)
	0.41

	High
	34 (14.7)
	31 (13.4)
	

	
	
	
	

	DASS Total Scores
	
	
	

	Low
	129 (55.6)
	134 (57.8)
	

	Mean
	  78 (33.6)
	  59 (25.4)
	0.06

	High
	  25 (10.8)
	  39 (16.8)
	

	
	
	
	


Low = -1 SD from the mean (ADHD or DASS), Mean = 0 SD from the mean (ADHD or DASS),
High = 1 SD from the mean (ADHD or DASS).


Table 2. Hierarchical multiple regression analysis of standardized CBCL externalizing measures.
	CBCL externalizing
	B
	SE(B)
	95%CI
	P Value
	Overall P Valuec

	
	
	
	
	
	

	Adult ADHD
	
	
	
	
	

	  Step 1
	
	
	
	
	

	  Intercept
	0.05
	0.06
	-0.07–0.18
	0.41
	

	  Treatmenta
	-0.10
	0.09
	-0.28–0.07
	0.25
	0.12

	  Timeb 6 months
	-0.15
	0.06
	-0.27–(-0.04)
	0.01
	0.82

	  Timeb 12 months
	-0.16
	0.06
	-0.28–(-0.04)
	0.01
	

	  Treatment×Time 6 months
	0.32
	0.08
	0.16–0.48
	<0.001
	<0.001

	  Treatment×Time 12 months
	0.37
	0.09
	0.20–0.54
	<0.001
	

	  Adult ADHD
	0.27
	0.04
	0.16–0.49
	<0.001
	<0.001

	
	
	
	
	
	

	  Step 2
	
	
	
	
	

	  Intercept
	0.05
	0.06
	-0.07–0.17
	0.44
	

	  Treatmenta
	-0.10
	0.09
	-0.28–0.07
	0.24
	0.10

	  Timeb 6 months
	-0.16
	0.06
	-0.27–(-0.04)
	0.009
	0.89

	  Timeb 12 months
	-0.17
	0.06
	-0.30–(-0.05)
	0.006
	

	  Treatment×Time 6 months
	0.33
	0.08
	0.16–0.49
	<0.001
	<0.001

	  Treatment×Time 12 months
	0.39
	0.09
	0.21–0.56
	<0.001
	

	  Adult ADHD
	0.23
	0.06
	0.11–0.35
	<0.001
	<0.001

	  Adult ADHD×Treatment
	0.10
	0.09
	-0.07–0.28
	0.25
	0.06

	  Adult ADHD×Time 6 months
	-0.03
	0.06
	-0.15–0.09
	0.61
	0.77

	  Adult ADHD×Time 12 months
	-0.09
	0.06
	-0.22–0.03
	0.15
	

	  Adult ADHD×Treatment×Time 6 months
	0.03
	0.09
	-0.14–0.19
	0.77
	0.33

	  Adult ADHD×Treatment×Time 12 months
	0.12
	0.09
	-0.05–0.30
	0.17
	

	
	
	
	
	
	

	
	
	
	
	
	

	DASS Total
	
	
	
	
	

	  Step 1
	
	
	
	
	

	  Intercept
	0.05
	0.06
	-0.07–0.17
	0.40
	

	  Treatmenta
	-0.10
	0.09
	-0.27–0.07
	0.24
	0.11

	  Timeb 6 months
	-0.15
	0.06
	-0.27–(-0.03)
	0.01
	0.79

	  Timeb 12 months
	-0.16
	0.06
	-0.28–(-0.03)
	0.01
	

	  Treatment×Time 6 months
	0.32
	0.08
	0.16–0.48
	<0.001
	<0.001

	  Treatment×Time 12 months
	0.37
	0.09
	0.20–0.54
	<0.001
	

	  Total
	0.33
	0.04
	0.25–0.40
	<0.001
	<0.001

	
	
	
	
	
	

	  Step 2
	
	
	
	
	

	  Intercept
	0.05
	0.06
	-0.07–0.17
	0.42
	

	  Treatmenta
	-0.10
	0.09
	-0.28–0.67
	0.23
	0.11

	  Timeb 6 months
	-0.14
	0.06
	-0.26–(-0.03)
	0.02
	0.83

	  Timeb 12 months
	-0.16
	0.06
	-0.29–(-0.04)
	0.01
	

	  Treatment×Time 6 months
	0.32
	0.08
	0.15–0.48
	<0.001
	<0.001

	  Treatment×Time 12 months
	0.38
	0.09
	0.21–0.55
	<0.001
	

	  Total
	0.30
	0.07
	0.16–0.43
	<0.001
	<0.001

	  Total×Treatment
	0.08
	0.09
	-0.09–0.26
	0.35
	0.73

	  Total×Time 6 months
	0.06
	0.07
	-0.08–0.20
	0.40
	0.53

	  Total×Time 12 months
	-0.04
	0.07
	-0.18–0.11
	0.62
	

	  Total×Treatment×Time 6 months
	-0.14
	0.09
	-0.31–0.03
	0.11
	0.19

	  Total×Treatment×Time 12 months
	-0.02
	0.09
	-0.20–0.16
	0.80
	

	
	
	
	
	
	


aCoded as 1=Intervention and 0=Control.  bCoded as 0=Baseline, 1=6 months, 2=12 months. 
cP-value of the Type III Test of fixed effects.
Table 3. Hierarchical multiple regression analysis of standardized Parenting Scale total scores.
	Parenting Scale total
	B
	SE(B)
	95%CI
	P Value
	Overall P Valuec

	
	
	
	
	
	

	Adult ADHD
	
	
	
	
	

	  Step 1
	
	
	
	
	

	  Intercept
	0.10
	0.06
	-0.02–0.22
	0.10
	

	  Treatmenta
	-0.20
	0.09
	-0.37–0.03
	0.02
	0.006

	  Timeb 6 months
	-0.32
	0.05
	-0.43–(-0.22)
	<0.001
	0.45

	  Timeb 12 months
	-0.22
	0.06
	-0.33–(-0.11)
	<0.001
	

	  Treatment×Time 6 months
	0.72
	0.07
	0.58–0.87
	<0.001
	<0.001

	  Treatment×Time 12 months
	0.54
	0.08
	0.39–0.70
	<0.001
	

	  Adult ADHD
	0.33
	0.04
	0.25–0.41
	<0.001
	<0.001

	
	
	
	
	
	

	  Step 2
	
	
	
	
	

	  Intercept
	0.10
	0.06
	-0.02–0.22
	0.10
	

	  Treatmenta
	-0.20
	0.09
	-0.37–(-0.03)
	0.02
	0.005

	  Timeb 6 months
	-0.33
	0.05
	-0.44–(-0.23)
	<0.001
	0.51

	  Timeb 12 months
	-0.24
	0.06
	-0.35–(-0.12)
	<0.001
	

	  Treatment×Time 6 months
	0.74
	0.07
	0.59–0.88
	<0.001
	<0.001

	  Treatment×Time 12 months
	0.56
	0.08
	0.40–0.71
	<0.001
	

	  Adult ADHD
	0.33
	0.06
	0.21–0.45
	<0.001
	<0.001

	  Adult ADHD×Treatment
	0.06
	0.09
	-0.10–0.23
	0.45
	0.25

	  Adult ADHD×Time 6 months
	-0.10
	0.05
	-0.21–0.01
	0.06
	0.08

	  Adult ADHD×Time 12 months
	-0.10
	0.06
	-0.22–0.02
	0.09
	

	  Adult ADHD×Treatment×Time 6 months
	0.04
	0.08
	-0.11–0.19
	0.53
	0.83

	  Adult ADHD×Treatment×Time 12 months
	0.05
	0.08
	-0.11–0.21
	0.57
	

	
	
	
	
	
	

	
	
	
	
	
	

	DASS Total
	
	
	
	
	

	  Step 1
	
	
	
	
	

	  Intercept
	0.09
	0.06
	-0.03–0.22
	0.14
	

	  Treatmenta
	-0.19
	0.09
	-0.36–0.01
	0.04
	0.004

	  Timeb 6 months
	-0.32
	0.05
	-0.42–(-0.22)
	<0.001
	0.43

	  Timeb 12 months
	-0.22
	0.06
	-0.33–(-0.11)
	0.001
	

	  Treatment×Time 6 months
	0.72
	0.07
	0.39–0.70
	<0.001
	<0.001

	  Treatment×Time 12 months
	0.54
	0.08
	0.39–0.70
	<0.001
	

	  Total
	0.28
	0.04
	0.20–0.36
	<0.001
	<0.001

	
	
	
	
	
	

	  Step 2
	
	
	
	
	

	  Intercept
	0.10
	0.06
	-0.02–0.22
	0.11
	

	  Treatmenta
	-0.19
	0.09
	-0.36–(-0.02)
	0.23
	0.004

	  Timeb 6 months
	-0.32
	0.05
	-0.43–(-0.22)
	<0.001
	0.44

	  Timeb 12 months
	-0.22
	0.06
	-0.34–(-0.11)
	<0.001
	

	  Treatment×Time 6 months
	0.73
	0.07
	0.58–0.87
	<0.001
	<0.001

	  Treatment×Time 12 months
	0.54
	0.08
	0.39–0.70
	<0.001
	

	  Total
	0.40
	0.07
	0.26–0.53
	<0.001
	<0.001

	  Total×Treatment
	-0.15
	0.09
	-0.32–0.03
	0.10
	0.07

	  Total×Time 6 months
	-0.04
	0.06
	-0.16–0.08
	0.50
	0.47

	  Total×Time 12 months
	-0.04
	0.07
	-0.17–0.10
	0.58
	

	  Total×Treatment×Time 6 months
	-0.01
	0.08
	-0.16–0.15
	0.93
	0.98

	  Total×Treatment×Time 12 months
	-0.02
	0.08
	-0.18–0.15
	0.86
	

	
	
	
	
	
	


aCoded as 1=Intervention and 0=Control.  bCoded as 0=Baseline, 1=6 months, 2=12 months. 
cP-value of the Type III Test of fixed effects.
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