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LAY DESCRIPTION OF THE PROJECT
In around 50% of the children with mental health problems, these symptoms continue into adulthood. More intensive treatments may change this trajectory. However, currently, it is not possible to predict which children are at highest risk for a suboptimal outcome. Only severity of symptoms, the presence of more than one psychiatric disorder, lower IQ, and family history are known risk factors for persistence of symptoms. Knowledge on factors that can positively influence outcomes is lacking. This makes it difficult to adapt treatment programs to improve the outcomes for the children that are at highest risk for persistent symptoms. 

The current project aims to identify risk and protective factors influencing outcome. Moreover, we will investigate whether it is possible to intervene on the level of one known risk factor, i.e., family history, by examining the efficacy of a parenting program that also addresses parental mental health symptoms. 

In families with children with mental health symptoms, information will be obtained ranging from child characteristics (e.g., mental health symptoms, school achievements, leisure time activities), and family characteristics (e.g., parental mental health symptoms, socio-economic status and family structure) to biomarkers. The measured biomarkers are genetic material (i.e., DNA), metabolites and the gut microbiome (microbes’ genes), measured in blood or cells collected from the inner cheek, urine and stool respectively. These biomarkers may be related to mental health symptoms and, with the exception of DNA, may also change with the course of symptoms. All this information is needed as mental health symptoms and their course are influenced by many factors, each with a small effect. 

The effect of family history on persistence is partly explained by the role of genetic factors influencing stability in symptoms over time. Still, it is possible that addressing parental mental health symptoms positively influences a child's outcome. Therefore, we will investigate whether providing enhanced treatment to families in which both children and parents suffer from mental health symptoms is beneficial for both. The treatment consists of a program providing parents with tools in how to handle their child’s symptoms and to cope with their own symptoms.

The results from this study will provide important leads on how to improve treatment to achieve optimal outcome for families with children with mental health symptoms. 
CONDUCT OF RESEARCH
The research will conform to principles of the National Statement on Ethical Conduct in Human Research, the Australian Medical Association Code of Conduct for Medical Practitioners, the Australian Psychological Society Code of Ethics, Queensland Health Child Youth and Mental Health Services clinical and research policies, and all other relevant laws and regulations of Queensland and the Commonwealth.  
1. INTRODUCTION
Mental disorders are leading contributors to burden of disease in children, youth and adults.
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 Unfortunately, stable prevalence rates in childhood and adulthood in the last 10 years
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 suggest a lack of progress in improving mental health. One of the proposed explanations for this lack is that treatment “is not targeted optimally to those in greatest need.”3  A group in great need are children with mental health symptoms who are at high risk for the persistence of symptoms into adulthood and for significant difficulties in the areas of work, health, relationships and crime.
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 This group comprises around 50% of the children with psychiatric disorders.6 Besides symptom severity at onset, comorbidity, lower IQ, and a family history of psychiatric disorders,
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 knowledge regarding risk and protective factors for persistence of symptoms is limited. Targeting treatment at the children at highest risk for persistence is therefore challenging. This study aims at identifying risk and protective factors for outcome and to investigate whether intervening at the level of family history by addressing parental mental health symptoms can positively influence a child’s trajectory.
2. BACKGROUND

Recent reviews showed that, despite more people getting treatment, the prevalence of psychiatric disorders had not decreased in children and adults in Australia.
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 One of the proposed explanations is that much of the treatment “is not targeted optimally to those in greatest need.”3 
One of the groups in great need are the children at high risk for persistence of symptoms into adulthood. Epidemiological studies have convincingly shown that around 50% of the children with psychiatric disorders are also the patients of the future, i.e., they have persisting psychiatric symptoms.6 Moreover, their functional outcomes, even regardless of the presence of a psychiatric diagnosis in adulthood, are worse compared to individuals who never suffered from a psychiatric disorder. They experience significant difficulties in the areas of work, health, relationships and crime.
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 Besides symptom severity at onset, general risk factors for suboptimal outcome seem to be comorbidity, lower IQ, and a family history of psychiatric disorders.
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 Further knowledge regarding other risk or protective factors influencing outcome is lacking. Moreover, it is unclear whether intervening on the level of family history, by addressing parental mental health symptoms, can be an effective way of targeted treatment in families with both children and parents suffering from mental health symptoms. 
Familial resemblance in psychiatric disorders is mainly explained by the genetic variants shared by family members, since the heritability of psychiatric disorders or traits is, on average, 46%.
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 For childhood phenotypes, the shared familial environment also plays a role, with estimates of the proportion of the explained variance ranging from 10% to 30%,
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 except for Attention Deficit Hyperactivity Disorder (ADHD) and related traits, in which shared environmental influences are consistently found to be absent 
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. Thus, in general, transmission of psychopathology from parents to children goes mainly through genetic and, to a lesser extent through environmental factors. 
It has also been shown that genetic factors influence stability of symptoms over time.
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 This not only holds for homotypic continuity (e.g, anxiety predicts anxiety), but also for heterotypic continuity (anxiety predicts schizophrenia).
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 Specific genetic variants with stable influences over the ages have not been identified yet. It is also commonly acknowledged that prediction models cannot be based on genetic data only to be useful for clinical practice, but need to include many other variables, including information on the environmental circumstances as well as on other biomarkers.
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 As illustrated by Zhao&Castellanos
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, ideally, data on epigenetics, transcriptomics, metabolomics and brain imaging are collected as well. The last years have also shown increasing evidence for the involvement of the microbiome in mental health disorders.17 Based on insight into the effects of these multiple variables on the course of mental health symptoms, risk and protection profiles can be calculated that can be used to select children at high and low risk for persistence of symptoms and provide them targeted treatment. 
An obvious starting point to investigate the use of targeted treatment is to explore whether it is possible to modify the known risk factor of family history and positively influence a child’s trajectory. Around 30% of the parents of children with psychopathology referred to a child and youth psychiatric outpatient clinic, also suffer from mental health symptoms (Wesseldijk et al, submitted). This percentage is similar in mothers and fathers. At the time of the first assessment, the children of these parents have more severe mental health problems than children of parents without psychopathology. In both groups, the symptoms generally improve over time, but at the time of follow-up (~2 years later), the children with parents with psychopathology still score higher than the children with parents without psychopathology, confirming that the former group is at risk for persistence of symptoms (Wesseldijk et al, submitted). Although direct environmental effects, in addition to genetic factors, appear to explain the association between parental and offspring mental health in a clinical sample


18 ADDIN EN.CITE , it is unclear whether providing more intensive treatment specifically targeted to parents with mental health symptoms improves the outcome for both parents and children. Studies into parental involvement in cognitive behavioural treatment for anxiety disorders, for example, have also included parents without psychopathology. This may explain the reported mixed effects as the effects are probably largest in the parents who suffer from mental health symptoms too.19 

We propose a longitudinal study, including a randomized trial, in a clinical population to investigate 1) risk and protective factors for the course of mental health symptoms and 2) the efficacy of targeting more intensive treatment to families in which parents and children suffer from psychopathology by offering a parenting program that also addresses parental mental health symptoms and comparing it to the efficacy of a parenting program alone. These results will ultimately lead to improved treatment for families with children with psychopathology.
3. HYPOTHESES

· A risk and protective profile for persistence of childhood mental health symptoms, based on information on child’s characteristics, environmental factors and biomarkers, can be used to improve outcome by providing targeted treatment, i.e., mild if possible, intense if necessary.

· Providing an enhanced parenting intervention that addresses parental mental health symptoms is a more effective way to target treatment to families with parents with mental health symptoms, which is a known risk factor for persistence of child’s symptoms, than a parenting intervention alone (not enhanced to address parental mental health)    

4. AIM(S) OF STUDY

· To identify risk and protective factors, including environmental factors as well as biomarkers, for persistence of symptoms in a clinical sample of children with complex and severe psychiatric disorders.

· To investigate the effects of the Enhanced Triple P (level 5) parenting program on parental mental health symptoms and children’s mental health symptoms in families with children with psychopathology in which at least one parent also suffers from mental health symptoms.
· To share this data with Australian and international collaborators in the field of child and youth mental health.
5. STUDY DESIGN

This is a longitudinal study in a clinical population, i.e., families with children with mental health symptoms referred to the Child Development Program of the Children’s Health Queensland Hospital and Health Service. For families with parents without psychopathology, it is a naturalistic design. For families with parents with psychopathology, it also includes an experimental design, i.e., a randomized controlled trial.
PI Middeldorp has developed a clinical protocol of clinically validated questionnaires and instruments combining the collection of relevant biological samples (Whole blood, cells collected from inner cheek via buccal swab, urine and stool) to progress the research into both the genetic and environmental factors influencing these families and the mental health of their children. It is planned that families will be recruited through the Child Development Program at CHQ HHS for his study. Data collected from consenting individuals will be combined with clinical data and information generated from their biological samples (biomarker and genomic data). This work will be done in the laboratory of the Program in Complex Traits Genomics (PCTG) under the direction of Prof. Wray. Data will be stored on secure servers dedicated to the PCTG laboratory and shared with the primary site (CCHQ) from where the participant was recruited and the biological sample collected. 

The study protocol comprises of a number of longitudinal assessments over a period of 2 years.

These are detailed as follows: Baseline assessment (T1) will take place at the time of the first assessment at the Child Development Program. Measures will include the information obtained for the assessment of the child, e.g., a survey completed by the parents, and the diagnoses made by the clinician at the end of the clinical assessment. Consent will be obtained to use these data for research purposes. In addition, parents and children will be asked to provide blood, buccal swab, urine and stool for the measurement of biomarkers. 

Families with at least one parent scoring above the (sub)clinical threshold on the questionnaire assessing their mental health are approached to participate in the randomized controlled trial (RCT).  
In this two arm RCT, families will be randomized to either Group Triple P Stepping Stones level 4 plus Enhanced (Coping Skills) Triple P level 5(N=150 families) or Group Triple P Stepping Stones level 4 only (N=150 families). Randomisation will be accomplished using the Research Randomiser Software Package (randomizer.com). 

Parents in both arms will receive Triple P Stepping Stones Group Intervention which comprises 5 group sessions focusing on parenting and 4 home phone consultations to assist the parents to put the learned content into practice. Parents allocated to the Enhanced Stepping Stones Group Intervention will receive an additional 3 group sessions focusing on cognitive behavioural coping skills to address parental mood disturbance. Parenting content covers information of parenting of a child with special needs, including strategies to promote a positive relationship with the child, strategies to encourage desirable behavior, strategies to teach new skills and behavior, skills for managing challenging and disruptive behavior. In addition enhanced coping skills modules cover content focusing on stress management, cognitive coping skills for managing depression, anxiety, stress and anger. 
Participation in the trial involves the completion of a short questionnaire on parenting and parenting stress before (RCT T1) and after (RCT T2) the program for all parents regardless of the treatment arm they are randomized to. At RCT T1 parents also complete a diagnostic questionnaire to further assess their mental health symptoms.
All families are approached for follow-up at six (T2), 12 (T3) and 24 months (T4) from the date of the child’s diagnosis, including surveys (T2, 3 and 4) and measurement of biomarkers (T2 and T4). Participants in the RCT will complete their first follow up (T2) at the time of completing RCT T2.
We seek to consent individuals under current NHMRC (2007) guidelines for;
T1 until T4: 

· Clinical and behavioural data collection at specific time points and stored in a secure purpose built database housed at IMB
T1, T2 and T3:

· Collection of biological samples and subsequent receipt, processing and storage of the extracted DNA,

· Correlation of genetic information we obtain from genome-wide marker analysis and epigenetic analysis with data collected,

· Sharing of clinical and genetic data between the listed collaborators and other research projects with appropriate ethical approvals and

· Archiving of biological samples for downstream use and further analyses
· Summary of biological sample collection:


Time 1 (baseline): blood, urine, stool, buccal swab

Time 2: stool and buccal swab)

Time 3: buccal swab only for families who have been missed at previous time-points for whatever reason (including Covid-19 restrictions).

Time 4: no bio-samples collected (apart from possible collection from families ‘missed’ at previous time points).
The RCT:

· Clinical and behavioural data collection at specific time points and stored in a secure purpose built database housed at IMB
6. STUDY DURATION

5 years: 3 years of data collection for the first assessment, last follow-up 2 years later

7. STUDY POPULATION

Families with children referred to the Child Development Program in CHQ HHS are eligible to participate in the study. These children will be between 2 and 16

years of age.

The first recruitment phase will include children assessed at Queensland Children’s Hospital with 6 to 10 referrals per week. The procedure of the baseline data collection at this site will be evaluated and, if necessary adapted. After this process, which is estimated to take 6 months, the recruitment will be extended to the Child Development units in the community services.
The continuity of mental health symptoms in children can be homotypic (i.e., same symptoms over time) as well as heterotypic (the development of other symptoms, i.e., depression following anxiety) and comorbidity is frequent. That is the reason that this study includes children with a broad range of psychiatric disorders. Before this occurs we will seek approval from the HREC.
Inclusion and Exclusion Criteria

We propose to recruit participants (adults and children) from families that have been referred to the Child Development Program in CHQ HHS.  The study is open to males and females of any cultural or racial background, so that it is statistically likely that Indigenous Australians may volunteer to participate. 
Clinical information collected at the clinical sites will include a question on ethnic background in order to identify participants of Indigenous or Torres Strait Islander ethnicity. 

Aboriginal and Torres Strait Islander people will be invited to have a person or agency of their choosing involved in decision making processes and any other study related activities.
Families with non-English speaking parents will not be recruited into the study. 

There may also be some families excluded on low levels of literacy and computer literacy and  reduced or nil access to the internet. 
8. RECRUITMENT AND CONSENT OF PARTICIPANTS
Baseline:

A large part of the first assessment will be done as part of clinical practice and does not depend on the participation of the families in the research. Together with the invitation for the first appointment at the child development clinic, parents will receive logins to complete the clinical questionnaire and a letter informing them that a researcher will call them in coming days to discuss their possible research participation. They will also receive the information sheet and pamphlet, describing this study. Baseline data collection may differ slightly at each community-based Child Development Clinic. As noted in their invitation letter, the families will be called by a research assistant a few days after receiving the letter and study information. During that call, they can ask questions, and indicate whether they consent to the use of their data for research purposes and whether they would like to provide biological samples for research purposes. They can of course also decide to take more time to think about it. Families who agree to be part of the research study will be mailed biospecimen collection kits (1 for the child and 1 for each parent), the Sample Collection Instruction Booklet, and links to complete the Australian Eating Survey


20 ADDIN EN.CITE . Then they will be contacted again by the research assistant after one week to check that the kit arrived and answer any further questions. Families who complete the questionnaire online provide online consent. Those who complete a hardcopy provide a signed consent form. A research assistant will meet with families before their child development appointment to collect the biospecimens if provided. After the appointment, consenting parents and children will provide blood samples. Families who indicate during the initial phone call that they would like to think further about participating will be asked if we can still send them the collection kits and instruction booklet so that they may go ahead if they choose to. 
Randomized trial:

Parents whose score on the mental health questionnaire exceeds the (sub)clinical threshold will be called by a research assistant one to two weeks after their first CDS appointment to discuss whether they want to participate in a randomized trial. Additionally, their clinician may discuss trial participation at their appointment and advise the family to expect a phone call from a research assistant. (Families who had previously declined to be part of the broader longitudinal study may have it explained by the clinician that to be eligible for the Triple P RCT they will need to consent to the broader study.) If during the phone call with the RA, the family indicate they want to participate, they will be sent the RCT parent information and consent form and study flyer to read. Approximately 1 week later they will be called again and given the opportunity to ask questions. If they still wish to participate, they will be randomised into the study (randomization envelope opened while parent is on the phone) and then emailed and posted a summary of the relevant research steps). Parents will then have the choice to complete the first questionnaire (RCT T1) either verbally while on the phone with the researcher, online, or in person at the beginning of the first session. Families who complete the questionnaire online provide online consent. A second questionnaire (RCT T2) will be completed at the conclusion of all of the program sessions and will include the first follow-up (6 months) questionnaire
Follow-up (after 6, 12 and 24 months):

All families will be called to discuss whether they want to participate in the follow-up. Families who only wish to provide questionnaire data will be emailed the Parent Information and Consent Form for the relevant time-point and login details to a website where they can provide consent and complete the questionnaire. Participants who request a paper copy of the questionnaire will provide implied consent by returning their completed questionnaire in a provided reply-paid envelope.  Families who are willing to provide biological samples (6 and 24 months) will receive the kits to collect the samples via mail. A qualified phlebotomist will arrange to visit the family home and collect blood samples and pick up the stool and urine samples. Families who haven’t completed the questionnaire after two weeks will be called to ask whether they have any questions. If they indicate that they want to participate, they are reminded again after two weeks if the questionnaire has not been completed yet. If two weeks later, they haven’t participated yet, they are called one final time. 
9. Measurement instruments 

Surveys at T1, T2, T3 and T4:

Questions on 1) demographics (including description of family, i.e., two biological parents, divorce co-parenting, single parent, and educational attainment and employment status of parents) and 2) child characteristics such as school achievement, peers, leisure time activities), physical health. Mental health symptoms in parents and children will be assessed with the age appropriate versions of the Achenbach System of Empirically Based Assessment (ASEBA) (aseba.org), i.e., the Child Behavior Checklist (CBCL)21 and the Adult Self Report (ASR)22. 
The follow-up surveys will also include questions about treatment in the previous period.
For the parents who score above (sub)clinical threshold at time 1 and participating in the RCT: 

Psychiatric disorders will be assessed according to the DSM 5 criteria i.e., major depressive disorder, anxiety disorders, ADHD and alcohol dependence. The first three will be assessed by instruments included in the PhenXToolkit:

· The anxiety screener consists of 40 items from the Composite International Diagnostic Interview - Short Form (CIDI-SF)23.
· The depression screener consists of 21 items from the CIDI-SF.
·  ADHD will be assessed using the Adult Attention-Deficit Hyperactivity Disorder Self-Report Scale (ASRS-v1.1)
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 Alcoholism will be assessed with the CAGE25.
Surveys RCT T1 and RCT T2 (before and after the RCT): Parenting and Family Adjustment Scales (PAFAS)
 ADDIN EN.CITE 
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 and Parent Problem Checklist27  Parents will also complete the Client Satisfaction Questionnaire28 to assess satisfaction with the intervention. The RCT T2 will also contain the main T2 survey to reduce the burden on parents.
Biospecimen at T1, T2 and T4
Blood to analyze DNA and epigenetics. 

Urine and faeces to investigate metabolomics and microbiome respectively. 
Diet will be assessed by the appropriate adult or adolescent/child version of the Australian Eating Survey (AES)
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10. PARTICIPANT RISK, BENEEFITS AND WITHDRAWAL
Risks

· Children are included in this study, as the aim of the study is to improve the outcomes for children with mental health symptoms. However, their participation is limited to providing biospecimen. Further data are collected through the parents and the RCT also only involves the parents. The amount of discomfort for the children is minimal. Only drawing blood may cause mild distress to participants and, in some cases, may leave a small bruise. Our procedure complies with the NHMRC National Statement on Ethical Conduct in Human Research (2007). More specifically:

For children, we will obtain written consent from parents/guardians and child assent (from those children aged 7 and above who are deemed of an adequate level of functioning to provide informed consent). For adults, we will obtain written consent.
Blood samples will be taken by a certified phlebotomists.
For children, only one attempt at venepuncture will be made per sample. 

· Personal information and data storage:

Parents will complete a questionnaire asking about the child's and their own mental health symptoms, in addition to other child and family characteristics. This information could be considered personal. Assent will be obtained from children aged over 7 years and deemed cognitively able to understand the implications of this process. Written informed consent will be obtained from parents. At the time of enrolment, participants will be allocated a code-number and all questionnaire and behavioural data as well as biological samples will be labelled with this ID.

While all data will be stored with a de-identified ID only, it is essential that we have the ability to re-identify participants, because of the follow-up. There will be a 'key' document that contains both participant IDs and contact details for the individuals. This document will be in a password-protected electronic document and scored on a secure server. 

· During the Triple P program, participating families will be engaged with the treatment service normal case management and duty of care protocols will be followed. All members of the clinical treatment team delivering Stepping Stones will have additional access to case supervision and a consultant psychiatrist will provide additional consultation to manage any acute deterioration of the parent or child condition. The research team will keep a register of adverse events relating to research participants (patient complaints, child abuse notifications, suicide attempts, significant loss) that may arise during the trial. In our experience these are rare events and the research team will monitor their occurrence closely and determine on a case by case basis the recommended approach to be adopted.
· Families who do not consent to participate will not be discriminated against in any fashion and will not be excluded from any future research and/or potential therapeutic gains from the experiment. The research team will reinforce the voluntary nature of participation and affirm that choosing to participate will have no positive or negative effect on treatment provided or access to appropriate health care.
Benefits

The families participating in the longitudinal study will not immediately benefit from the study. 

The parents participating in the randomized trial receive the interventions free of charge and may have a better outcome, since they learn either parenting skills or parenting skills plus strategies to cope more effectively with their symptoms of stress. 
The benefits for society can be large. There has been hardly any progress in improving treatment for mental health disorders, while these are one of the leading causes for burden of disease. One of the explanations for the lack of improvement is limited knowledge on how to target treatment at high risk groups, i.e., precision medicine. The results from the current project can be used to calculate a risk and protection profile that will facilitate the selection of children that are at high risk for continuing symptoms and should receive more intensive treatments. This study will also show the efficacy of a more intensive treatment targeted at families with children and parents with psychopathology, a known risk factor for persistence of symptoms over time. Overall, the project will provide information on how to improve treatment of the children at highest need.

Withdrawal

Families may withdraw consent at any time without explanation and without penalty. This will be explained by the researcher during participant recruitment and will also be written on the information and consent forms.
11. STATISTICAL METHODS

To have sufficient statistical power to detect effects of risk and protective factors, especially for the biomarkers, the baseline sample size is aimed at 1700 families. 

For the randomized controlled trial, 150 families in each arm is sufficient to be able to detect an effect size of 0.30 with an alpha of 0.05 with 80% power.

Primary outcomes are parental as well as offspring psychopathology. 
The effects of the risk and protective factors will be analyzed with structural equation modeling, which provides a framework to analyze repeated measures while taking into account correlations between predictors. Genetic effects, for example summarized in polygenic risk scores, can also be included in such a model. This will also be used to analyze the differences between the two arms of the randomized controlled trial. 
12.
Data Management
Survey data will be collected online and stored in an electronic database on a secure server. Biospecimen samples will be sent to the Institute for Molecular Biosciences (University of Queensland), where they will be stored in a locked -80C freezer at this facility. 

All data will be collected and managed in a manner that ensures study integrity and the anonymity, confidentiality and privacy of participants. Data will be stored on a secure, password protected server with restricted access. All participants will be allocated an identifier code upon enrolment and only this will be used to identify data during the study. The biological samples will be labeled with the study ID. The list of identifersand participants will be kept separately from data and securely saved.
The data will be stored indefinitely. This study may become a very valuable source of information given the amount of data collected and the sample size, also for future studies. 

Participants will be informed of their right to withdraw from the study at any time and that any information previously collected will be destroyed.
13. 
APPENDICES
Surveys T1 till T4
RCT Surveys RCT T1 and RCT T2

The Australian Eating Survey

Sample Collection Instruction Booklet

Parent Information and Consent forms (PICF) for parents and consent forms for children.
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