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Background: Attention-Deficit/Hyperactivity Disorder (ADHD) affects 5% of children and 2.5% of adults worldwide. Comorbidities are frequent, and Oppositional Defiant Disorder (ODD) reaches 50%. Family environment is crucial for the severity of behaviors and for prognosis. In middle-income countries, access to treatment is challenging, with more untreated children than those under treatment. Face-to-face behavioral parent training (PT) is a well-established intervention to improve child behavior and parenting.

Method: A clinical trial was designed to compare PT-online and face-to-face effects to a waiting list group. Outcomes were the ADHD and ODD symptoms, parental stress and styles, and quality of life. Families were allocated into three groups: standard treatment (ST), ST + PT online, and ST + Face-to-Face PT. We used repeated measures ANOVA for pre × post treatment analysis corrected for multiple comparisons.

Results and discussion: Parent training was effective in reducing symptoms of ADHD (p = 0.030) and ODD (p = 0.026) irrespective of modality (p = 1.000). The combination of ST and PT was also associated with better quality of life in the physical domain for patients (p = 0.009) and their parents (p = 0.050). In addition to preliminary data, online intervention seems effective for parenting and improving social acceptance of children. The potential to reach many by an online strategy with a self-directed platform may imply effectiveness with a low cost for public health to support parents’ symptoms management.
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Introduction

Attention-Deficit/Hyperactivity Disorder (ADHD) affects approximately 5% of children and 2.5% of adults worldwide (Posner et al., 2020). The disorder is characterized by symptoms of inattention, hyperactivity, and impulsivity, which are associated with functional impairments in various life domains [American Psychiatric Association (APA), 2014]. ADHD, a heterogeneous condition (Drechsler et al., 2020), significantly impacts school performance, social relationships, and family dynamics (Anastopoulos et al., 2009; Sasser et al., 2017), amplifying academic difficulties, learning impairments, and interpersonal conflicts (DuPaul et al., 2022).

Throughout life, ADHD manifests as self-esteem issues, learning obstacles, disruptive behavior, and socialization during the early school years. In adolescence, it escalates to include defiant behavior, conduct problems, criminal behavior, substance abuse, and school dropout (Harpin, 2005). Consensus in 2021 affirmed the pervasive lifelong impact of ADHD, affecting the quality of life and psychosocial functioning and imposing functional limitations (Faraone et al., 2021), consequently resulting in substantial public costs (Faraone et al., 2021).

Moreover, ADHD often coexists with other psychiatric conditions, amplifying the associated impairments and impacts (Lahey and Willcutt, 2010; Barbaresi et al., 2013). The most common comorbid condition, oppositional defiant disorder (ODD), affects 54–67% of ADHD cases (Do Austerman, 2015). When ADHD combines with ODD, difficult temperament, impulsivity, and challenging behaviors intensify, leading to heightened parental stress and negative parenting tendencies (Modesto-Lowe et al., 2008).

Parents of children with ADHD often resort to less effective parenting strategies due to these challenges. This situation includes increased focus on externalizing problems, repetitive commands, reduced reinforcement, and responsiveness compared to parents of typically developing children (Anastopoulos et al., 2011). The family environment plays a critical role in the severity of behavioral issues, influencing ADHD prognosis and comorbidities (Shaw et al., 2001).

Interventions, particularly parent training, significantly alleviate these symptoms and behaviors, holding promise in minimizing the lifelong impacts of these disorders (Figge et al., 2018). Alongside pharmacological approaches, behavioral interventions, especially parent training, have gained recognition (Murphy et al., 2018; Caye et al., 2019). Parent training exhibits substantial evidence in enhancing the parent–child relationship, increasing parental competence, fostering positive parenting, increasing satisfaction in their parental role and maternal wellbeing, and reducing ODD symptoms (Caye et al., 2019; Kostyrka-Allchorne et al., 2022).

National Institute for Health and Clinical Excellence (NICE) guidelines advocate for behavioral interventions in managing behavioral disorders in children and adolescents (Pilling et al., 2013). These interventions, employing reinforcement-based strategies and social learning principles, aim to enhance desired behaviors and curtail unwanted behaviors, thereby improving conduct (Daley et al., 2018).

However, accessibility to Parental Training (PT) is often limited due to service availability, cost, and logistical challenges. The advent of online PT, proven effective in treating various childhood disorders, presents a promising solution (DuPaul et al., 2014). Research indicates that online PT yields comparable results to face-to-face interventions (Baumel et al., 2016), potentially enhancing treatment accessibility without compromising effectiveness (Baumel et al., 2016, 2021).

Improving parental skills and behavioral control, PT significantly contributes to mitigating ADHD-related challenges (Chronis-Tuscano et al., 2011). Nevertheless, in the Brazilian context, effective public policies for ADHD treatment are lacking, resulting in difficulties for affected children and families to access proper care and school support (Nevison and Zahorodny, 2019). Delays in psychiatric treatment, often up to a decade post-symptom onset, impose substantial costs on emergency health services and school retention. Cost analysis, including emergency health services and school retention costs, concluded that greater investment in psychiatric treatment, as designed in the World Health Organization (WHO) guidelines, would save 3.1 times more considering non-treatment expenses in the 5–19 years (Maia et al., 2016). Access and effectiveness of psychiatric care should be a commitment to promote wellbeing and improve functionality and adaptability (Nevison and Zahorodny, 2019).

Recognizing these challenges and building on existing research, our clinical trial explores a self-directed online behavioral parent training platform in a middle-income controlled scenario. We investigate the effects of PT in two delivery formats: online and face-to-face, regarding ADHD and ODD symptoms, comparing it with standard care.



Method


Study design

The PT trial is designed as a randomized, controlled, experimental, open, single center, with three-arm parallel groups. Randomization has been blocked with a 1:1 allocation.



Ethics and registration

The study was evaluated and approved by the local and the National Ethical Committee; each included family was informed and gave written consent agreeing to participate in the study. The study protocol was registered in the REBEC platform, which is referenced by the clinical trials (UTC number U1111-1293-9285). The study follows the CONSORT principles and statement (Schulz et al., 2015).

This clinical trial was funded by the Coordination for the Improvement of Higher Education Personnel (CAPES); the Research Program for the SUS (PPSUS: Foundation for Research Support of the State of Minas Gerais; Secretary of State for Health of Minas Gerais; Ministry of Health Brazil); and the National Council for Scientific and Technological Development. This funding source had no role in the design of this study and will not have any role during its execution, analyses, interpretation of the data, or decision to submit results. The author(s) declare(s) that they have no competing interests.



Participants

One hundred and thirty-two children were screened at the Impulsivity and Attention Research Center between March/2021 and May/2022 and were enrolled in our trial after meeting the pre-established inclusion/exclusion criteria. The collection date followed what was proposed in the research project approved by the funding agencies. Fifty-seven children and their families fully participated in the study. Families whose children were boys, aged between 6 and 12 years, and who had externalizing symptoms of hyperactivity/impulsivity and/or defiant behavior participated in the study. Exclusion criteria are as follows: ADHD inattentive without externalizing symptoms; families whose children or caregivers scored below the 5th percentile in standardized IQ tests; children with severe genetic or neurological conditions or with severe psychiatric comorbidities (i.e., psychosis, severe depression, severe autism, bipolar affective disorder); families whose caregivers had a reported severe psychiatric diagnosis (i.e., severe depression, psychosis, and bipolar affective disorder); or have few years of formal education. In addition, families with severe social adversity, such as constant exposure to hunger, violence, or extreme poverty, were also excluded from this research (Kazdin, 2005).

As part of the usual follow-up, families underwent an initial assessment consisting of a clinical interview based on the DSM-5. The interview was conducted by a psychologist from the center with experience and expertise to conduct it. The child and the primary caregiver underwent an intelligence assessment, and the child was also assessed for school performance. As patients were included in the study, permuted blocks of six participants/families were formed, which were randomized 1:1 into three parallel groups stratified by children’s age. Eleven blocks were formed, totaling 66 participants. Of these, 57 concluded their participation in this research, and nine were excluded due to decline in treatment (five; three of GROUP 03 and two of GROUP 02); diagnostic divergence between the screening team and the psychiatric team (one of GROUP 01); recently conducted parent training (one of GROUP 02); duplicate enrollment and screening (one of GROUP 01); and incomplete intervention until completion of data collection (one of GROUP 03). The 1:1 randomization assigned two participants to each of the three groups:

GROUP 01 (n = 20): Waiting list for behavioral approach while under standard treatment (ST). Bi-monthly consultations with a child and adolescent psychiatrist, including drug treatment if there is a clinical indication (at medical discretion, according to the clinical protocol), and without any other type of complementary treatment.

GROUP 02 (n = 19): Standard treatment and behavioral PT intervention in face-to-face format (ST + Face-to-Face PT). Bi-monthly consultations with a child and adolescent psychiatrist, including drug treatment if there is a clinical indication (at medical discretion, according to the clinical protocol), and complementary behavioral intervention: parent management training, in face-to-face format, with a specialized therapist, in six sessions held on a weekly basis, and adapted from the “Parent Management Training” manual developed by Kazdin (2005).

GROUP 03 (n = 18): Standard treatment and behavioral PT intervention in online format (ST + online PT). Bi-monthly consultations with a child and adolescent psychiatrist, including drug treatment if there is a clinical indication (at medical discretion, according to the clinical protocol), and complementary behavioral intervention: parent management training, in an online format, on a platform developed for the study, in six modules, to be carried out on a weekly basis, and adapted from the “Parent Management Training” manual developed by Kazdin (2005).

Concurrent behavioral interventions were not allowed. All families provided consent and assent forms.



Procedures

After randomization, the participants underwent a pre-intervention assessment, filled out digitally and in person at the outpatient clinic. After that, they were immediately referred to the first consultation with the childhood and adolescent psychiatry medical team. At the beginning of the medical follow-up, if there was a divergence of diagnosis in relation to screening assessment, the team discussed the case and if necessary, the participant could be excluded, maintaining the possibility of accessing our online parent training. Soon after the pre-intervention assessment and the beginning of the medical follow-up, the allocation of the participant was revealed to the specialized therapist responsible for the interventions, who contacted the family to schedule the start of the face-to-face or online intervention. The control group waited for about 6 weeks and then was directed to the post-evaluation. Upon completion of the post-assessment, control participants had access to online parenting training. The other groups underwent the same post-assessment at the end of the interventions. For participants’ CONSORT flowchart, see Figure 1.
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FIGURE 1
 Participants enrolment, allocation, follow-up and analysis according to CONSORT guidelines.


Parent training was planned based on Kazdin’s (2005) directions but modified for six sections. Six face-to-face sessions and six analogs online modules were developed, in which management strategies are taught to parents, with the aim of increasing caregivers’ control over children’s behavior, teaching and strengthening adaptive behaviors, and putting potentially harmful behaviors into extinction. The intervention proposed weekly appointments, but there were variations between the groups regarding the time for completion due to reschedule needs. In the online sessions/modules, the content was exposed by a short film with common examples, and at the end, support materials were made available, which always had a booklet summarizing the seen content and other materials, such as a chart of illustrations for that the caregiver can visually assemble the routine with the child.

In brief, in session/module 01, the following points are worked on: ABC of behavior; the importance of clarity in describing problem behaviors and the concept of positive opposite behavior; efficient strategies when giving commands; and routine and the importance of consistency. In session/module 02: The reinforcing consequences; the power of praise and a more enthusiastic way of delivering it that more efficiently selects behavior for having a greater magnitude; and the incentive board as a very useful and dynamic tool. In session/module 03: punitive consequences as a complement to reinforcement strategies; time out reinforcement; the strategy of ignoring bad behavior; the reprimand for behaviors that need to be stopped; and the loss of privileges. In session/module 04: modeling as a systematic teaching process, necessary for the effectiveness of interventions in many cases—adapting the level of demand is part of the proposal to create contingencies so that the appropriate behavior occurs and can be reinforced. In session/module 05: Review and punitive task for more serious and atypical behaviors. In session/module 06: Conflict resolution/negotiation + application of learned strategies to example situations.

All sessions/modules have a summary booklet, in addition to the following materials: behavior record sheet and routine illustrations kit (mod. 01); incentive board and poster for parents, showing the main strategies when giving commands (mod. 02); punishment planning sheet (mod. 03); sheet for modeling planning and modeling sheet for school (mod. 04); and cards with step-by-step and trading rules (mod. 06). The download is available upon completion of the module for all online participants and was delivered in print to face-to-face participants.

On the online platform, the intervention is 100% self-directed, with no contact with the therapist, and the videos already seen can be watched as many times as the participant needs. There is an introductory video with the main therapist explaining the intervention, and the use of the platform and an email address are available for operational questions. The content is exposed through animations, narrated by the main therapist of the project, and divided into several sequential videos of a maximum of 10 min each (the number of videos and durations may vary according to the module). Once one module is complete, the following content is only released after a week, and the day before completing a week, parents receive teasers about the content to be seen the next day.

The face-to-face intervention was carried out by psychologists from the Research Center of Impulsivity and Attention (NITIDA), previously trained and with at least 5 years of experience in behavioral psychology. For the two intervention groups, the maximum distance allowed between sessions/modules was 60 days, considering the feasibility of the project and participants being always encouraged to complete it weekly. In addition to the teasers, the technician responsible for the online platform is kept in direct contact with the online participants to remind them of deadlines and ask about technical difficulties. To ensure that the caregiver watched and absorbed the content, a quick test covering what was worked on was requested after the completion of each online module, requiring at least 60% success for participants. The duration of the sessions/modules varies, ranging from 1 h to 1 h 30 min in the face-to-face format (depending on the content, caregivers’ doubts, and dynamics of the session) and from 20 to 40 min in the online format (depending on the content).

From the pre-evaluation to the start of the intervention/waiting time and from the end of the intervention/waiting time to the post-evaluation, the maximum interval was 60 days, considering the feasibility of the project and being scheduled as soon as possible according to the availability of the patients. The post-assessment consisted of a battery of validated scales to be filled out digitally, in person at NITIDA, in addition to a new clinical interview (same conducted in screening) focusing on the symptoms of ADHD and ODD, applied by a team of specialized psychologists, blinded to the group. The entire team responsible for recruitment and evaluations was blinded to the type of intervention performed on each participant. Descriptive statistics regarding sociodemographic and clinical variables of the children and their parents are shown in Table 1.



TABLE 1 Participants’ description.
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Measures

For the screening process and semi-structured diagnostic investigation applied by a trained professional, the Kiddie Schedule for Affective Disorders and Schizophrenia for School Aged Children—Lifetime Version (K-SADS-PL; clinical interview) was used, which is based on the DSM-5 criteria (American Psychiatric Association, 2014). The interview investigated all symptoms described in the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) and was applied to the primary caregiver by a trained psychologist and a member of NITIDA. For the assessment of the caregiver’s and the child’s intelligence, the Vienna (Waldherr et al., 2014) and Raven matrices tests (Pasquali et al., 2002) (respectively) were used, being both validated and standardized in the Brazilian context, and are intended to assess fluid intelligence or logical reasoning.

The pre-intervention assessment had a battery of scales and questionnaires to be filled in by the caregiver, some of which were self-reported and others related to the child’s behavior, in addition to a standardized socioeconomic status questionnaire [Associação Brasileira de Empresas de Pesquisa (ABEP), 2015]. All the procedures were done according to the previously published protocol (Chequer de Castro Paiva et al., 2022). Caregivers filled out the following scales:


Adult Self-Report Scale (ASRS-18) (Leite, 2011): 18-item self-report measure of ADHD symptoms in adults. Scores range from 0 to 36 for the subscales Inattention and Hyperactivity-Impulsivity. Higher scores indicate more symptoms. Reliability for the Brazilian version, according to Leite (2011), is 0.938.

Multimodal Treatment Study version of the Swanson, Nolan, and Pelham ADHD scale version IV (MTA-SNAP-IV) (Costa et al., 2019): a 26-item parent-report measure of ADHD and ODD symptoms in children. Scores Range from 0 to 27 for the Inattention and Hyperactivity-Impulsivity subscales and 0 to 24 for the ODD subscale. Higher scores indicate more symptoms. Reliability for the Brazilian version, according to Costa et al. (2019), varies from 0.92 to 0.94 depending on the method and subscale.

Depression, Anxiety, and Stress Scale (DASS) (Vignola, and Tucci, 2014): an instrument designed to assess specific symptoms of depression, anxiety, and stress. Scores range from 0 to 21 for each subscale. Higher scores indicate more symptoms. Reliability for the Brazilian version ranges from 0.86 to 0.92, according to the subscale.

Perceived Stress Scale (PSS) (Faro, 2015): A standardized measure of perceived stress using positive and negative questions. We used the 14-item version in this study. Scores range from 0 to 56, and scores indicate higher perceived stress and reliability for the Brazilian version, according to Faro (2015), is 0.77.

Parenting Styles and Dimensions Questionnaire (PSDQ) (Oliveira et al., 2018): A self-reported questionnaire designed to assess parental behavioral/educational methods. It has multiple subscales representing three main facets of parental styles—authoritative, authoritarian, and permissive. Scores for each dimension range from 1 to 5. Higher scores indicate more usage of a specific style. Reliability for the Brazilian version, according to Oliveira et al. (2018), is 0.775.

World Health Organization Quality of Life abbreviated measure (WHOQOL-BREF; WHO) (Fleck et al., 2000): An instrument designed to assess four border domains of quality of life: physical, social, psychological, and environmental. Standardized scores range from 0 to 100. Higher scores indicate higher quality of life. Reliability for the Brazilian version, according to Fleck and colleagues, ranges from 0.69 to 0.91.

The Child and Adolescent Behavior Inventory (CABI) (Cianchetti et al., 2017): the CABI is a multidimensional inventory to assess different areas of children's behavior and psychopathology. Its main scores compute externalizing symptoms (ODD, conduct disorder, emotional instability…) and internalizing symptoms (depression, anxiety, somatic problems…), as well as ADHD symptoms. Scores range from 0 to 28 (Internalizing), 0 to 20 (Externalizing), and 0 to 18 (ADHD). Higher scores are indicative of more symptoms. Reliability, according to Costa et al. (2023), ranges from 0.88 to 0.91, according to subscale and method.

Kidscreen-52 (Guedes and Guedes, 2011): It is a 5-point Likert scale, varying excellent–bad; nothing–extremely; and never–always. The questionnaire investigates the quality of life in children in 10 dimensions: physical wellbeing; psychological wellbeing; moods and emotions; self-perception; autonomy; parent relation and home life; financial resources; social support and peers; school environment; and social acceptance (bullying). After correction (considering inverse items), higher scores denote higher quality of life in each domain. Reliability, according to Guedes and Guedes (2011), ranges from 0.72 to 0.88 according to dimensions.
 

The questionnaires related to the expected outcomes in this trial and reapplied in the post-intervention evaluation were MTA-SNAP-V, PSSP, SDQ, WHOQOL-BREF, and Kidscreen.



Randomization

Participants were randomly assigned to either control or one of the experimental groups with a 1:1 allocation as per a computer-generated randomization schedule. The allocation sequence was generated applying a permuted block design with random blocks stratified by children’s age. All patients who gave consent forms and who fulfilled the inclusion criteria were randomized. Randomization was requested by the staff member responsible for recruitment and clinical interviews and was performed by the computer technician, both members of NITIDA. Closed envelopes with printed randomized numbers on them were available for the therapist, who was not involved in assessing the outcome of the study. Once the initial assessment was completed, the therapist verified the allocation, and the intervention was initiated. Staff responsible for recruitment and symptom ratings were not allowed to receive information about the group allocation.



Statistical analysis

The researchers responsible for data management and statistical analysis were blind to the research groups. Baseline comparisons were performed using the chi-square test for categorical data and one-way ANOVA for dimensional data. Our sample size offers 99% power to detect large (0.40) or moderate effect sizes (0.25) and 82% for small (0.15) effect sizes with a 5% error probability. We estimated the correlation between repeated measures using the test–retest reliability coefficient for the psychometric tests (an average of 0.7). The power analysis was conducted in the G*Power 3.1.9.7 software (Faul et al., 2007).

The comparison between pre- and post-intervention measures was performed using analysis of variance for repeated measures. Our sample had missing data post-intervention. Although there was little missing data, the sample available for each variable varied between 54 and 57, with an average of 56.4. A visual analysis of missing data and the MCAR test suggested a pattern in which the variables were missing completely at random, so we used multiple imputations using the automatic method (based on linear regression) of SPSS 25.0 (IBM Corp. Released, 2017). All available sociodemographic, baseline, and outcome measures were used as predictors. We computed 10 virtual datasets using this method and condensed them into a unique database for further analysis, containing the mean of each variable across the 10 imputations for each subject.

We specifically analyzed the effect of the interaction between the time factor (pre × post-intervention) and the group factor (ST × ST + Online PT × ST + Face-to-Face PT) in terms of statistical significance and effect size (using the partial eta-square). Age was added as a covariate. For this calculation, we typically considered a small effect size of 0.01, moderate values of 0.06, and large values of 0.15 (Hair et al., 2009). Post-hoc analyses were performed using the Bonferroni–Holm method for multiple comparisons. The latter procedures were performed in JASP 0.16.4 (JASP Team, 2022).




Results


Effects of the interventions on ADHD symptoms

The results regarding the effect of the interventions on ADHD symptoms can be found in Figure 2. The comparisons between pre- and post-treatment were significant for all MTA-SNAP-IV measures, reflecting an important symptom reduction: inattention (F (54) =22.23, p < 0.001, ηp2 = 0.29), hyperactivity-impulsivity (F (54) =19.79, p < 0.001, ηp2 = 0.27), and ODD (F (54) =16.51, p < 0.001, ηp2 = 0.13).
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FIGURE 2
 Comparisons of ADHD symptoms pre and post-treatment, stratified by group (repeated measures ANOVA). The upper panel shows the mean MTA-SNAP-IV scores for each subscale between baseline and follow-up assessments, while the following panels report individual and group data for each comparison. All treatment groups showed a significant reduction in ADHD symptoms between the two time points (p < 0.001). We found interactions between treatment modality and time-point for symptoms of inattention (p < 0.030) and oppositional-defiant behavior (p = 0.026). For inattention, Standard Treatment (ST) in addition to face-to-face parent training (PT) showed a significant improvement between the two assessments (p < 0.001) when compared to ST alone. For oppositional-defiant behavior, the addition of face-to-face PT (p = 0.033) or online PT (p = 0.009) was associated with a significant reduction in symptoms, while ST alone wasn’t (p = 1.000).


Regarding treatment outcomes, we found a significant interaction between timepoint (baseline × follow-up) and treatment modality (ST, ST + Online PT, ST + Face-to-Face PT) for MTA-SNAP-IV inattention (F (54) =3.72, p = 0.030, ηp2 = 0.12) and MTA-Snap-IV ODD (F (54) =3.89, p = 0.026, ηp2 = 0.13) but not for MTA-SNAP-IV hyperactivity (F (54) =2.90, p = 0.063). These results are summarized in Figure 2.

There were no group differences in baseline. Post-hoc analysis (corrected for multiple comparisons using the Bonferroni–Holm method) for MTA-SNAP-IV inattention suggests that ST alone did not show significant improvement between pre- and post-treatments (mean difference = 0.35, p = 1.000), but the addition of Face-to-Face PT does (mean difference = 3.24, p = 0.001). ST + Online TP showed a similar trend but did not reach statistical significance (mean difference = 2.11, p = 0.093). The comparison between the PT modalities showed no significant differences (mean difference = 1.12, p = 1.000).

For MTA-SNAP-IV ODD symptoms, ST alone also did not reduce symptoms between baseline and follow-up (mean difference = 0.050, p = 1.000), but the addition of Face-to-Face PT (mean difference = 1.49, p = 0.033) or online PT (mean difference = 1.65, p = 0.009) does it. There was no significant difference between PT modalities (mean difference = −0.16, p = 1.000).



Effects of the interventions on parental styles

Table 2 presents the results regarding the PSDQ measures. In addition to the subscales, support and affection (p = 0.081) showed significant differences between pre- and post-treatment [average effect size (ηp2 = 0.13)]. These differences were all toward positive parenting (reduction of authoritarian and permissive methods and increase of authoritative ones). We found a significant interaction between pre-/post-intervention and treatment modality in PSDQ support and affection subscales—a component of the Authoritative Parental Style (p = 0.005), but post-hoc analyses were not significant after correcting multiple comparisons. The other results of PSDQ main scores or subscales did not reach statistical significance.



TABLE 2 Comparison between parents styles and dimensions questionnaire (PSDQ) scores pre- and post-treatment and interaction with treatment modality.
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Children’s quality of life

The results of this section are shown in Table 3. Our analysis suggests a significant improvement in the psychological, mood and emotion, parents, financial, and school aspects of the patient’s quality of life in the Kidscreen-52 (al p < 0.05, average effect size of of ηp2 = 0.13) but non-significant results for physical, self-perception, autonomy, or peers. We found an interaction between pre−/post-treatment and treatment modality only in the physical domain of quality of life (F (54) =5.22, p = 0.009, ηp2 = 0.16). Post-hoc analysis suggests improved quality of life when the ST was compared to both in ST + Online PT (mean difference = −5.90) and ST + the Face-to-Face PT (mean difference = −5.25), although these differences did not remain after adjusting for multiple comparisons (p = 0.444 and p = 0.556, respectively).



TABLE 3 Comparison between children’s quality of life in the Kidscreen-52 questionnaire reported by their parents’ pre- and post-treatments and interaction with treatment modality.
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Parent’s quality of life and perceived stress

The results of this section are shown in Supplementary Table S1. Quality of life in the physical (F (47) =7.54, p = 0.009, ηp2 = 0.14), psychological (F (52) =8.59, p = 0.005, ηp2 = 0.14), and environmental domains (F (49) =8.93, p = 0.004, ηp2 = 0.15) were higher at the post-treatment assessment when compared to pretreatment. No differences were observed in the social domain of quality of life or in the perceived stress scale. No interactions with treatment modality were significant in these analyses.




Discussion

The study findings suggest that response to intervention of symptoms of inattention and oppositional defiant behaviors differs among groups. There was a greater improvement in the PT group, with the face-to-face and online PT in relation to symptoms of inattention and ODD. Regarding inattention, the confidence interval bars in the post-test do not overlap in the face-to-face and control groups, indicating a significant difference between the means of these groups. For ODD symptoms, there is a very similar pattern of symptom decline in the intervention groups and stability of symptoms in the group on the waiting list.

Interestingly, a recent randomized clinical trial by Hornstra et al. (2021) identified characteristics of parent training that would be related to the reduction of ADHD symptoms. The three-arm study had a control group and two intervention groups; one focused on antecedent strategies or stimulus control, and the other focused on consequences or contingency management. Research identified a reduction in children’s behavior problems and hyperactivity/impulsivity symptoms in both interventions, with no significant changes in ODD symptoms. In the background-focused intervention group, the decrease in inattention symptoms was significantly more significant compared to the other groups. In a way, our results confirm the potential of psychosocial interventions to reduce ADHD symptoms (Hornstra et al., 2021).

However, many review studies question the effectiveness of parent training in reducing ADHD symptoms, highlighting a more significant relationship between the intervention and functional outcomes (Evans et al., 2014; Daley et al., 2018; Caye et al., 2019; Drechsler et al., 2020). Limitations related to information blinding are a reality of studies and should be a matter of concern (Caye et al., 2019; Rimestad et al., 2019). It is worth noting that a change in parents’ perception of the child’s symptoms can also be a positive outcome, as it may be related to improved quality of life and parental stress (Trivedi, 2017). In addition, more specific aspects related to the content of programs can shed light on what underlies the observed effects (Hornstra et al., 2021; Dekkers et al., 2022). Beyond the strength of testing an intervention in a different scenario, there are two clear limitations of this study: it refers to the findings’ generalization and about reliability of the treatment. Since this study was done in a small sample with specific characteristics, it may fail in the generalization of the findings for middle-income populations. The intervention was adapted from the model proposed by Kazdin (2005) by a team of psychologists, and the learned content was measured, but no objective measure of fidelity and satisfaction with the treatment was obtained.

Regarding ODD symptoms, parent training is effective and is the first-choice treatment (Do Austerman, 2015; Caye et al., 2019; Kaur et al., 2022). Irritability and defiance, two dimensions of ODD, might have a heterogeneous response to interventions (Zachary and Jones, 2019). In this clinical trial, only the number of ODD symptoms was reported. There is a need to develop more specific and effective treatments with larger samples, multiple measurements, and multivariate analytical approaches (Posner et al., 2020).

In terms of secondary outcomes, the results showed significant differences regarding support and affection parenting dimensions and marginally significant differences in relation to democratic parenting style. The graph indicates the stability of democratic strategies in the face-to-face group, and there is a significant improvement in the online group in relation to the face-to-face group. Support and affection dimensions present similar responses online and face-to-face. It highlights the potential for the online platform to improve aspects of parenting compared to face-to-face interventions.

Negative parenting, authoritarianism, excess control through punitive strategies, and less parental responsiveness toward their children result in the worsening of children’s externalizing problems (Modesto-Lowe et al., 2008; Pinquart, 2017). Changing parenting behavior is, therefore, an obvious way to break this cycle. The democratic style balances the affection and control dimensions, which can be interpreted as positive parenting (Oliveira et al., 2018). Positive parenting and reduced parental stress are effects reported regarding PT and are related to children’s behavioral change (Dekkers et al., 2022). Parental training seeks to change parental behavior and, therefore, changes in children’s behavior mediated by parental behavior. Investigating the mediation relationships between parenting and specific children’s behavioral changes can be important to understanding the mechanisms underlying the intervention and potentially improving therapeutic planning (Forehand et al., 2014). Despite being a consistent result in literature, no significant differences were observed related to caregivers’ perceived stress.

Regarding parents’ quality of life, results showed significant differences for physical health. The confidence interval bars of the means overlap for the three groups in the pre- and post-test, but the visual analysis indicates a pattern of stability in the control group and improvement in the intervention groups in physical wellbeing and self-perception of children, without differences in the means in the pre- or post-test. Regarding social acceptance, the differences in the pre-test were significant for children in the control and online intervention groups, indicating an improvement in the online group in relation to the usual treatment, with overlapping confidence interval bars of the post-test means. Online intervention seems to be effective for the stability or improvement of aspects related to the social acceptance of children, which may be related to the reduction of social impairments.

A previous meta-analysis demonstrated a negative impact of ADHD on physical and psychosocial quality of life, with moderate and large effect sizes, respectively (Lee et al., 2016). In a study published in 2021, Larsen and colleagues observed through a clinical trial that children with ADHD negatively impact health-related quality of life and that parent training has the potential to improve this impairment, regardless of the effects on symptoms (Larsen et al., 2021).

Online interventions have been proposed and validated, including parent training (Baumel et al., 2016, 2017; Thongseiratch et al., 2020). The effects seem like face-to-face intervention and are especially important when considering unassisted children (Baumel et al., 2017). Considering these findings, it is reasonable to think about online parent training as a good low-cost possibility for poor and middle-income contexts. However, given the nature of the online format, utilizing the platform is most effective when preceded by a confirmed diagnosis, ensuring a precise and tailored intervention.

During the pandemic, data collection faced some limitations in sample size. However, it is crucial to explore the impact of large-scale public psychosocial interventions specifically tailored for children with ADHD and their families. This exploration allows us to explore how different contexts influence the response to these interventions. While a few efforts have delved into the effectiveness of interventions involving caregivers (Russo et al., 2021), these initiatives often rely on trained professionals, incurring significant costs compared to self-directed approaches. It is worth noting that a recent Brazilian study showed an association between low socioeconomic status and negative parenting practices (Altafim et al., 2018), highlighting the importance of initiatives that broaden access to effective interventions such as parent training, particularly in enhancing parental strategies.

Future research should map aspects of the heterogeneity of the clinical response, such as (1) different health professionals’ training; (2) different ages and their responses; and (3) maintenance of strategies after interventions for families who had access to them. In addition to the PT platform being an effective intervention option, Jones et al. (2021) highlight the potential of the results of parental training when the intervention is technology-enhanced. Difficulties in maintaining improvements are evident in follow-up assessments of parent training (Trivedi, 2017). A highlighted challenge is the difficulty of engaging participants in fully self-directed models (Baumel et al., 2017; Brager et al., 2021). Reminders that could engage parents in online interventions have been pointed out as associated with effectiveness (Thongseiratch et al., 2020). Here, direct communication with the patient through email and WhatsApp was used to engage. Teaser emails of the next content were sent 1 day before the module was scheduled to run. Even using these strategies, the average duration of the online intervention was larger than the traditional one. Usability testing is necessary for initiatives to adapt parent training to technological models, especially considering low-income parents (Brager et al., 2021). Access to the internet must be accounted for to succeed in reaching populations.

In conclusion, parent training was effective in reducing ADHD and ODD symptoms, improving positive parenting and some aspects of children’s and parents’ quality of life. Parenting style and child’s quality of life, especially social acceptance, might also be impacted by parental training.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by Comitê de Ética em Pesquisa da Universidade Federal de Minas Gerais. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin.



Author contributions

GC: Conceptualization, Data curation, Investigation, Methodology, Writing – original draft, Writing – review & editing. JP: Data curation, Formal analysis, Methodology, Writing – original draft, Writing – review & editing. DS: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Supervision, Writing – review & editing. AA-S: Conceptualization, Data curation, Investigation, Writing – original draft, Writing – review & editing. DF: Conceptualization, Methodology, Software, Visualization, Writing – original draft, Writing – review & editing. JJ: Investigation, Writing – original draft, Writing – review & editing. MR-S: Conceptualization, Formal analysis, Funding acquisition, Investigation, Project administration, Resources, Supervision, Writing – review & editing. DM: Conceptualization, Formal analysis, Funding acquisition, Investigation, Project administration, Resources, Supervision, Writing – original draft, Writing – review & editing.



Funding

The authors declare financial support was received for the research, authorship, and/or publication of this article. This work was supported by the Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPQ) - Grant 406935/2022-0.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1293244/full#supplementary-material



References

 Altafim, E. R. P., McCoy, D. C., and Linhares, M. B. M. (2018). Relations between parenting practices, socioeconomic status, and child behavior in Brazil. Child Youth Serv. Rev. 89, 93–102. doi: 10.1016/j.childyouth.2018.04.025

 American Psychiatric Association (APA) (2014). DSM-5: Manual Diagnóstico e Estatístico de Transtornos Mentais. Porto Alegre: Artmed Editora.

 American Psychiatric Association. (2014). Diagnostic and statistical manual of mental disorders: DSM-5. Available at: https://www.academia.edu/download/38718268/csl6820_21.pdf (Accessed March 26, 2023).

 Anastopoulos, A. D., Sommer, J. L., and Schatz, N. K. (2009). ADHD and family functioning. Curr. Atten. Disord. Rep. 1, 167–170. doi: 10.1007/s12618-009-0023-2

 Anastopoulos, A. D., Smith, T. F., Garrett, M. E., Morrissey-Kane, E., Schatz, N. K., Sommer, J. L., et al. (2011). Self-regulation of emotion, functional impairment, and comorbidity among children with AD/HD. J. Atten. Disord. 15, 583–592. doi: 10.1177/1087054710370567 

 Associação Brasileira de Empresas de Pesquisa (ABEP) (2015). Critério de Classificação Econômica Brasil. Avaiable at: https://www.abep.org/criterio-brasil

 Barbaresi, W. J., Colligan, R. C., Weaver, A. L., Voigt, R. G., Killian, J. M., and Katusic, S. K. (2013). Mortality, ADHD, and psychosocial adversity in adults with childhood ADHD: a prospective study. Pediatrics 131, 637–644. doi: 10.1542/peds.2012-2354 

 Baumel, A., Mathur, N., Pawar, A., and Muench, F. (2021). Psychosocial interventions for children with externalized behavior problems: an updated meta-analysis of moderator effects. J. Child Fam. Stud. 30, 65–86. doi: 10.1007/s10826-020-01863-6

 Baumel, A., Pawar, A., Kane, J. M., and Correll, C. U. (2016). Digital Parent training for children with disruptive behaviors: systematic review and meta-analysis of randomized trials. J. Child Adolesc. Psychopharmacol. 26, 740–749. doi: 10.1089/cap.2016.0048 

 Baumel, A., Pawar, A., Mathur, N., Kane, J. M., and Correll, C. U. (2017). Technology-assisted Parent training programs for children and adolescents with disruptive behaviors: a systematic review. J. Clin. Psychiatry 78, e957–e969. doi: 10.4088/JCP.16r11063 

 Brager, J., Breitenstein, S. M., Miller, H., and Gross, D. (2021). Low-income parents’ perceptions of and engagement with a digital behavioral parent training program: a mixed-methods study. J. Am. Psychiatr. Nurses Assoc. 27, 33–43. doi: 10.1177/1078390319872534 

 Caye, A., Swanson, J. M., Coghill, D., and Rohde, L. A. (2019). Treatment strategies for ADHD: an evidence-based guide to select optimal treatment. Mol. Psychiatry 24, 390–408. doi: 10.1038/s41380-018-0116-3 

 Chequer de Castro Paiva, G., Ferreira E Santos, D. A., Silva Jales, J., Romano-Silva, M. A., and Marques de Miranda, D. (2022). Online parent training platform for complementary treatment of disruptive behavior disorders in attention deficit hyperactivity disorder: a randomized controlled trial protocol. PLoS One 17:e0272516. doi: 10.1371/journal.pone.0272516

 Chronis-Tuscano, A., O’Brien, K. A., Johnston, C., Jones, H. A., Clarke, T. L., Raggi, V. L., et al. (2011). The relation between maternal ADHD symptoms & improvement in child behavior following brief behavioral parent training is mediated by change in negative parenting. J. Abnorm. Child Psychol. 39, 1047–1057. doi: 10.1007/s10802-011-9518-2 

 Cianchetti, C., Pasculli, M., Pittau, A., Campus, M. G., Carta, V., Littarru, R., et al. (2017). Child and adolescent behavior inventory (CABI): standardization for age 6-17 years and first clinical application. Clin. Pract. Epidemiol. Ment. Health 13, 20–26. doi: 10.2174/1745017901713010020 

 Costa, D. S., Cianchetti, C., Dewey, D., Alvim-Soares, A. M. A. S., Kestelman, I., da Silva, A. G., et al. (2023). Cross-cultural adaptation, validity, and reliability of the Child and Adolescent Behavior Inventory (CABI) for use in Brazil. Jornal de Pediatria 99, 413–422.

 Costa, D. S., de Paula, J. J., Malloy-Diniz, L. F., Romano-Silva, M. A., and Miranda, D. M. (2019). Parent SNAP-IV rating of attention-deficit/hyperactivity disorder: accuracy in a clinical sample of ADHD, validity, and reliability in a Brazilian sample. J. Pediatr. 95, 736–743. doi: 10.1016/j.jped.2018.06.014 

 Daley, D., Van Der Oord, S., Ferrin, M., Cortese, S., Danckaerts, M., Doepfner, M., et al. (2018). Practitioner review: current best practice in the use of parent training and other behavioural interventions in the treatment of children and adolescents with attention deficit hyperactivity disorder. J. Child Psychol. Psychiatry 59, 932–947. doi: 10.1111/jcpp.12825 

 Dekkers, T. J., Hornstra, R., van der Oord, S., Luman, M., Hoekstra, P. J., Groenman, A. P., et al. (2022). Meta-analysis: which components of parent training work for children with attention-deficit/hyperactivity disorder? J. Am. Acad. Child Adolesc. Psychiatry 61, 478–494. doi: 10.1016/j.jaac.2021.06.015 

 Do Austerman, J. (2015). ADHD and behavioral disorders: assessment, management, and an update from DSM-5. Cleve. Clin. J. Med. 82, S2–S7. doi: 10.3949/ccjm.82.s1.01 

 Drechsler, R., Brem, S., Brandeis, D., Grünblatt, E., Berger, G., and Walitza, S. (2020). ADHD: current concepts and treatments in children and adolescents. Neuropediatrics 51, 315–335. doi: 10.1055/s-0040-1701658 

 DuPaul, G. J., Gormley, M. J., and Daffner-Deming, M. (2022). School-based interventions for elementary school students with attention-deficit/hyperactivity disorder. Child Adolesc. Psychiatr. Clin. N. Am. 31, 149–166. doi: 10.1016/j.chc.2021.08.003 

 DuPaul, G. J., Reid, R., Anastopoulos, A. D., and Power, T. J. (2014). Assessing ADHD symptomatic behaviors and functional impairment in school settings: impact of student and teacher characteristics. Sch. Psychol. Q. 29, 409–421. doi: 10.1037/spq0000095 

 Evans, S. W., Owens, J. S., and Bunford, N. (2014). Evidence-based psychosocial treatments for children and adolescents with attention-deficit/hyperactivity disorder. J. Clin. Child Adolesc. Psychol. 43, 527–551. doi: 10.1080/15374416.2013.850700

 Faraone, S. V., Banaschewski, T., Coghill, D., Zheng, Y., Biederman, J., Bellgrove, M. A., et al. (2021). The world federation of ADHD international consensus statement: 208 evidence-based conclusions about the disorder. Neurosci. Biobehav. Rev. 128, 789–818. doi: 10.1016/j.neubiorev.2021.01.022 

 Faro, A. (2015). Análise fatorial confirmatória das três versões da Perceived Stress Scale (PSS): um estudo populacional. Psicol.: Reflex. Crít. 28, 21–30. doi: 10.1590/1678-7153.201528103

 Faul, F., Erdfelder, E., Lang, A. G., and Buchner, A. (2007). G*Power 3: A flexible statistical power analysis program for the social, behavioral, and biomedical sciences. Behavior Research Methods 39, 175–191.

 Figge, C. J., Martinez-Torteya, C., and Weeks, J. E. (2018). Social-ecological predictors of externalizing behavior trajectories in at-risk youth. Dev. Psychopathol. 30, 255–266. doi: 10.1017/S0954579417000608 

 Fleck, M. P. A., Louzada, S., Xavier, M., Chachamovich, E., Vieira, G., Santos, L., et al. (2000). Aplicação da versão em português do instrumento abreviado de avaliação da qualidade de vida “WHOQOL-bref.”. Rev. Saúde Pública 34, 178–183. doi: 10.1590/s0034-89102000000200012

 Forehand, R., Lafko, N., Parent, J., and Burt, K. B. (2014). Is parenting the mediator of change in behavioral parent training for externalizing problems of youth? Clin. Psychol. Rev. 34, 608–619. doi: 10.1016/j.cpr.2014.10.001 

 Guedes, D. P., and Guedes, J. E. R. (2011). Tradução, adaptação transcultural e propriedades psicométricas do KIDSCREEN-52 para a população brasileira. Revista Paulista de Pediatria 29, 364–371.

 Hair, J. F., Black, W. C., Babin, B. J., Anderson, R. E., and Tatham, R. L. (2009). Análise multivariada de dados. Bookman editora. 

 Harpin, V. A. (2005). The effect of ADHD on the life of an individual, their family, and community from preschool to adult life. Arch. Dis. Child. 90, i2–i7. doi: 10.1136/adc.2004.059006

 Hornstra, R., van der Oord, S., Staff, A. I., Hoekstra, P. J., Oosterlaan, J., van der Veen-Mulders, L., et al. (2021). Which techniques work in behavioral parent training for children with ADHD? A randomized controlled microtrial. J. Clin. Child Adolesc. Psychol. 50, 888–903. doi: 10.1080/15374416.2021.1955368

 IBM Corp. Released (2017). IBM SPSS Statistics for Windows, Version 25.0. Armonk, NY: IBM Corp.

 JASP Team (2022). JASP (Version 0.18.3)[Computer software].

 Jones, D. J., Loiselle, R., Zachary, C., Georgeson, A. R., Highlander, A., Turner, P., et al. (2021). Optimizing engagement in behavioral parent training: progress toward a technology-enhanced treatment model. Behav. Ther. 52, 508–521. doi: 10.1016/j.beth.2020.07.001 

 Kaur, M., Floyd, A., and Balta, A.-M. (2022). Oppositional defiant disorder: evidence-based review of behavioral treatment programs. Ann. Clin. Psychiatry 34, 44–58. doi: 10.12788/acp.0056 

 Kazdin, A. E. (2005). Parent management training: treatment for oppositional, aggressive, and antisocial behavior in children and adolescents. Oxford: Oxford University Press.

 Kostyrka-Allchorne, K., Ballard, C., Byford, S., Cortese, S., Daley, D., Downs, J., et al. (2022). The feasibility of a strategy for the remote recruitment, consenting and assessment of recent referrals: a protocol for phase 1 of the on-line Parent training for the initial management of ADHD referrals (OPTIMA). Pilot Feasibility Stud. 8:1. doi: 10.1186/s40814-021-00959-0 

 Lahey, B. B., and Willcutt, E. G. (2010). Predictive validity of a continuous alternative to nominal subtypes of attention-deficit/hyperactivity disorder for DSM-V. J. Clin. Child Adolesc. Psychol. 39, 761–775. doi: 10.1080/15374416.2010.517173

 Larsen, L. B., Daley, D., Lange, A.-M., Sonuga-Barke, E., Thomsen, P. H., and Rask, C. U. (2021). Effect of parent training on health-related quality of life in preschool children with attention-deficit/hyperactivity disorder: a secondary analysis of data from a randomized controlled trial. J. Am. Acad. Child Adolesc. Psychiatry 60, 734–744.e3. doi: 10.1016/j.jaac.2020.04.014 

 Lee, Y.-C., Yang, H.-J., Chen, V. C.-H., Lee, W.-T., Teng, M.-J., Lin, C.-H., et al. (2016). Meta-analysis of quality of life in children and adolescents with ADHD: by both parent proxy-report and child self-report using PedsQL™. Res. Dev. Disabil. 51-52, 160–172. doi: 10.1016/j.ridd.2015.11.009

 Leite, W. B. (2011). Avaliação das propriedades psicométricas da escala de autorrelato de sintomas do transtorno do déficit de atenção e hiperatividade ASRS-18 [Masters dissertation, Universidade Federal de Minas Gerais]. Available at: https://repositorio.ufmg.br/bitstream/1843/BUOS-8NFFR5/1/disserta__o_final_wellington_leite.pdf

 Maia, C. R., Stella, S. F., Wagner, F., Pianca, T. G., Krieger, F. V., Cruz, L. N., et al. (2016). Cost-utility analysis of methylphenidate treatment for children and adolescents with ADHD in Brazil. Braz. J. Psychiatry 38, 30–38. doi: 10.1590/1516-4446-2014-1516 

 Modesto-Lowe, V., Danforth, J. S., and Brooks, D. (2008). ADHD: does parenting style matter? Clin. Pediatr. 47, 865–872. doi: 10.1177/0009922808319963 

 Murphy, D., Glaser, K., Hayward, H., Eklund, H., Cadman, T., Findon, J., et al. (2018). Crossing the divide: a longitudinal study of effective treatments for people with autism and attention deficit hyperactivity disorder across the lifespan. NIHR Journals Library. Programme Grants for Applied Research 6, 1–240. doi: 10.3310/pgfar06020

 Nevison, C., and Zahorodny, W. (2019). Race/ethnicity-resolved time trends in United States ASD prevalence estimates from IDEA and ADDM. J. Autism Dev. Disord. 49, 4721–4730. doi: 10.1007/s10803-019-04188-6 

 Oliveira, T. D., Costa, D. S., Albuquerque, M. R., Malloy-Diniz, L. F., Miranda, D. M., and de Paula, J. J. (2018). Cross-cultural adaptation, validity, and reliability of the parenting styles and dimensions questionnaire--short version (PSDQ) for use in Brazil. Braz. J. Psychiatry 40, 410–419. doi: 10.1590/1516-4446-2017-2314 

 Pasquali, L., Wechsler, S., and Bensusan, E. (2002). Matrizes Progressivas do Raven Infantil: um estudo de validação para o Brasil. Rev. Avaliação Psicol. 1, 95–110.

 Pilling, S., Gould, N., Whittington, C., Taylor, C., and Scott, S., Guideline Development Group (2013). Recognition, intervention, and management of antisocial behaviour and conduct disorders in children and young people: summary of NICE-SCIE guidance. BMJ 346:f1298. doi: 10.1136/bmj.f1298

 Pinquart, M. (2017). Associations of parenting dimensions and styles with externalizing problems of children and adolescents: an updated meta-analysis. Dev. Psychol. 53, 873–932. doi: 10.1037/dev0000295 

 Posner, J., Polanczyk, G. V., and Sonuga-Barke, E. (2020). Attention-deficit hyperactivity disorder. Lancet 395, 450–462. doi: 10.1016/S0140-6736(19)33004-1 

 Rimestad, M. L., Lambek, R., Zacher Christiansen, H., and Hougaard, E. (2019). Short- and long-term effects of parent training for preschool children with or at risk of ADHD: a systematic review and Meta-analysis. J. Atten. Disord. 23, 423–434. doi: 10.1177/1087054716648775

 Russo, M. C., Rebessi, I. P., and Neufeld, C. B. (2021). Parental training in groups: a brief health promotion program. Trends Psychiatry Psychother. 43, 72–80. doi: 10.47626/2237-6089-2019-0055 

 Sasser, T., Schoenfelder, E. N., and Stein, M. A. (2017). Targeting functional impairments in the treatment of children and adolescents with ADHD. CNS Drugs 31, 97–107. doi: 10.1007/s40263-016-0400-1

 Schulz, K., Altman, D., and Moher, D. (2015). CONSORT 2010 statement: updated guidelines for reporting parallel group randomized trials. Czas. Stomatol. 67, 733–748. doi: 10.5604/00114553.1137101

 Shaw, D. S., Owens, E. B., Giovannelli, J., and Winslow, E. B. (2001). Infant and toddler pathways leading to early externalizing disorders. J. Am. Acad. Child Adolesc. Psychiatry 40, 36–43. doi: 10.1097/00004583-200101000-00014 

 Thongseiratch, T., Leijten, P., and Melendez-Torres, G. J. (2020). Online parent programs for children’s behavioral problems: a meta-analytic review. Eur. Child Adolesc. Psychiatry 29, 1555–1568. doi: 10.1007/s00787-020-01472-0 

 Trivedi, D. (2017). Cochrane review summary: group-based parent training programmes for improving parental psychosocial health. Prim. Health Care Res. Dev. 18, 1–2. doi: 10.1017/S1463423616000281 

 Vignola, R. C. B., and Tucci, A. M. (2014). Adaptation and validation of the depression, anxiety and stress scale (DASS) to Brazilian Portuguese. Journal of affective disorders 155, 104–109. 

 Waldherr, K., Formann, A. K., and Piswanger, K. (2014). WMT-2: Teste de Matrizes de Viena: teste de inteligência não verbal escalonado segundo o modelo Rasch: manual, Welter, G. M. R., Tradutor. São Paulo: Centro Editor de Testes e Pesquisas Em Psicologia.

 Zachary, C., and Jones, D. J. (2019). The role of irritability in the treatment of behavior disorders: a review of theory, research, and a proposed framework. Clin. Child. Fam. Psychol. Rev. 22, 197–207. doi: 10.1007/s10567-018-00272-y 


Copyright
 © 2024 Paiva, de Paula, Costa, Alvim-Soares, Santos, Jales, Romano-Silva and Miranda. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-15-1293244-t003.jpg
Kidscreen-52 Group Pre- Post- Time x Group
treatment  treatment

p(n)  Posthoc

Post > 0.009

Physical sT 4631£10.10 43981100 3.64(53) 0.062 5.22(54) ST<Online PT
Pre (n2=0.16)
ST+OnlinePT  45.64£9.90 49.88+9.13 ST<Face to
ST+ Face-to-
46442842 49772923 Face PT
Face PT
Post >
Psychological ST 452281122 4538£1055  7.00(52) o011 N 170(52) 0192 -
re
Wellbeing ST+Online PT | 4538£1053 49.8011.04 0.12)
ST+ Face-to-
464941046 523821132
Face PT
Post >
Moodsand emotion ST 14.95£7.68 12904907 1035 (54) ooz 0.01 (54) 0889 -
re
ST+Online PT | 12.08£9.24 12.16£6.03
ST+ Face-to-
12714834 9.67+8.10
Face PT
Self-perception ST 36.07£5.85 34185447 001 0922 |- 255 0087 -
ST+OnlinePT 33752406 3524571
ST+ Face-to-
33504481 34064244
Face PT
Autonomy ST 47.84£8.90 47564890 065(51) 0424 |- 0.86 (51) 0430 -
ST+Online PT | 44.08+11.14 44081114
ST+ Face-to-
44064901 44.0759.01
Face PT
Post >
Parents sT 410021084 B2 524(54) 006 033 (54) 076 -
re
ST+OnlinePT  39.09+8.17 42132745
ST+ Face-to-
40554920 45.06£1140
Face PT
Post >
Financial sT 4220879 38421139 7.08(53) oo 070(53) 0501 -
re
ST+Online PT | 3920£10.93 45.06+9.13
ST+ Face-to-
43.24£12.00 47.40£1033
Face PT
Peers ST 44.96+10.87 454581230 237(54) 0.131 - 0.46 (54) 0635 -
ST+Online PT | 37431430 420641411
ST+ Face-to-
4256+13.13 45781235
Face PT
School ST 4287£9.10 43485861 1135(52) 0.001 Post> | 217(52) 0125 -
Pre
ST+Online PT | 4255+12.84 47.97+8.99
ST+ Face-to- 429551115 49.2649.53
Face PT

ST, Standard Treatment; PT, Parent Training; NS, non-significant after multiple-comparisons correction (Bonferroni method).





OPS/images/fpsyg-15-1293244-t001.jpg
Variables ST +On-line PT ST + Face-to-Face PT

(n=18) (n=19)
Age (child) Inyears MSD 96418 82516 80+16 0014
Age (parent) In years MiSD L1264 401844 395849 0.648
1Q (child) Raven colored matrices (Z-score) MSD 02407 04508 04509 0720
1Q (parent) WMT-I (Z-score) MsD ~0408 02408 00£10 0404
Symptoms of anxiety (parent) Sum DASS MSD 6054501 3724308 4728457 0718
Symptoms of depression (parent) Sum DASS MSD 515442 6.16+5.65 6.36+5.56 0.259
Symptoms of stress (parent) Sum DASS MSD 93544.11 8.055.16 92550 0711
Symptoms of Inattention (parent) ASRS number of symptoms MSD 42£332 2384235 2524259 0,090
Symptoms of Hyperactivity- ASRS number of symptoms MiSD 3£229 2724240 184168 0225

Impulsivity (parent)

Duration of the intervention In wecks MiSD 00200 108240 77514
Educational level (children) Kindergarten (%) 0(0%) 1(6%) 0(0%) 0135
Elementary school (first year) (%) 16%) 1(6%) 4(21%)
Elementary school (second year) (%) 0(0%) 2(11%) 4(21%)
Elementary school (third year) n (%) 3(15%) 7(39%) 5(26%)
Elementary school (forth year) (%) 6(30%) 1(22%) 4(21%)
Elementary school (ffih year) (%) 4(20%) 2(11%) 0(0%)
Middle school (sixth year) n (%) 2(10%) 0(0%) 1(5%)
Middle school (seventh year) (%) 4(20%) 1(6%) 166%)
“Type of school (children) Public (%) 14.(70%) 10 (56%) 7 (37%) 0150
Private n (%) 6(30%) 8 (44%) 12(63%)
Premature birth (children) Yes (%) 6(30%) 2(11%) 4(21%) 0.403
Previous psychiatric diagnosis None (%) 3(15%) 4(22%) 4(21%) 0818
(children) ADHD. n (%) 12.(60%) 7(39%) 9(47%)
opD (%) 0(0%) 0.(0%) 16%)
ADHD + ODD (%) 4(20%) 2(11%) 4(21%)
ADHD + ASD (%) 0(0%) 1(6%) 0(0%)
ADHD + Anxiety (%) 0(0%) 1(6%) 1(5%)
ADHD + ODD + ASD (%) 165%) 2(11%) 0(0%)
ADHD + ODD + OCD (%) 0(0%) 1(6%) 0(0%)
Prior treatment regime None (%) 9 (45%) 9 (50%) 9 (47%) 0954
Psychostimulant (%) 4(20%) 4(22%) 16%)
Neuroleptic (%) 3(15%) 1(6%) 2(11%)
Antidepressants (%) 0(0%) 0(0%) 16%)
Pychostimulant + Neuroleptics (%) 3(15%) 2(11%) 2(11%)
Neuroleptics + Antidepressants (%) 0(0%) 0(0%) 1(5%)
Psychostimulants + Antidepressants (%) 0(0%) 0(0%) 2011%)
Psychostimulants + Neuroleptics + (%) 0(0%) 1(6%) 0(0%)

Antidepressants
Psychostimulants + Neuroleptics + Other n(%) 1(5%) 0(0%) 1(5%)

Psychostimulants + Neuroleptics + n (%) 0(0%) 1(6%) 0(0%)

Antidepressants + Others

Prior non-pharmacological Speech therapist (prior) n(%) 7 (35%) 10 (56%) 11(58%) 0.290
Psychotherapy (prior) n (%) 19(95%) 13 (72%) 17 (89%) [T
Occupational therapy (prior) n(%) 2(10%) 4(22%) 4(21%) 0.543
Educational psychology (prior) n(%) 4(21%) 5(29%) 6(32%) 0745
Medications started concomitantly None n(%) 13 (65%) 13 (72%) 14 (74%) 0.836
with PT Psychostimulant n(%) 3(15%) 5(28%) 5(26%)
Antidepressant n(%) 2(10%) 0(0%) 0(0%)
Psychostimulants + Neuroleptics n(%) 1(5%) 0(0%) 0(0%)
Psychostimulants + Antidepressants n(%) 1(5%) 0(0%) 0(0%)
WMT-II, Viena Matrices Test 2; DASS, Depression, Anxiety, and Stress Scale; ADHD, Attention Deficit Hyperactivity Disorder; ODD, Oppostive-Defiant Disorder; ASD, Autism Spectrum

Disorder; OCD, Onsessive Compulsive Disorder.
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ST, Standard Treatment; PT, Parent Training; NS, non.-significant after multiple-comparisons correction (Bonferroni method).





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Parent training for disruptive behavior symptoms in attention deficit hyperactivity disorder: a randomized clinical trial



		Introduction



		Method



		Study design



		Ethics and registration



		Participants



		Procedures



		Measures



		Randomization



		Statistical analysis









		Results



		Effects of the interventions on ADHD symptoms



		Effects of the interventions on parental styles



		Children’s quality of life



		Parent’s quality of life and perceived stress









		Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Supplementary material



		References



















OPS/images/fpsyg-15-1293244-g001.jpg
CONSORT Flow Diagram

g
ol
@
S

Assessed for eligi
Excluded (n = 66)
Not meeting the inclusion criteria (n= 63)
Diagnosis divergence between screening

Enrolment
team and medical team (n= 3)

Randomized (n = 66)

[

Allocated to
Allocated to Eaceilo-face: Allocated to
waiting list PT (n=22) Online PT
(n=22) Exclusions: (n= 22)
Exclusions: Decline in Exclusions:
Diagnostic treatment Decline in
divergence n=2) treatment
(n=1) Recently (n=3)
Duplicate Parent
enroliment Training e
(n=1) (n=1)
——
‘ Folowan l Lost to follow | [ Lost to follow Lost to follow
up (n=0) up (n=0) up (n=1)
3 1 45
: Analysed Analysed Analysed
‘ RIELES | datay(n =20) da!a}zn =19) datay(n = 18)






OPS/images/fpsyg-15-1293244-g002.jpg
Standard
Treatment (ST)

Standard
Treatment +
Online Parenting
Training (TP)

Standard
Treatment (ST) +
Face-to-face
Parenting
Training (TP)

MTA-SNAP-IV

Inattention

ost

© ST+ Online PT
94 © ST + Face-To-Face PT
84
74
64
B,
Bl
3

15

0

o F
ol *
Buseins Folowsp.
Timepoint
-
07 :
& 3 !*
o *
B
Bueine Folowsp

Timepoint

s

Timepoint

MTA-SNAP-IV

Hyperactivity-Impulsivity

osT
® ST+ Online PT
© ST+ Face-To-Face PT

l !
Baseline Follow-up

Ty

Fetowip
Timopoint

W,!+ P

Timopoint

MTA-SNAP-IV

Oppositional-Defiant Behavior

55+

s0-
"

45

4.0 -

35 —‘
30+

25 ]
|

20~

ost
© ST+ Online PT
© ST+ Face-To-Face PT

r 1

Baseline Follow-up

Np

Timepoint

"

Timepoint






OPS/images/cover.jpg
& frontiers | Frontiers in Psychology

Parent training for disruptive
behavior symptoms in attention
deficit hyperactivity disorder: a

randomized clinical trial












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
' frontiers Frontiers in Psychology






