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BACKGROUND

Description of the condition

Definition and prevalence of Attention Deficit Hyperactivity Disorder

Attention Deficit Hyperactivity Disorder (ADHD) is a neurodevelopmental disorder
characterised by high levels of inattention, hyperactivity and impulsivity present before
seven years of age, seen in a range of situations, inconsistent with the developmental
level of the child and associated with impairment in social or academic development (APA
1994). In the International Classification of Diseases (ICD-10) (WHO 1992) Hyperkinetic
Disorder (HKD) is similar to ADHD but the criteria are more restrictive. In this review we
will use the term ADHD to include Hyperkinetic Disorder, although technically HKD defines
a more severe subgroup of ADHD (WHO 1992; APA 1994).

Prevalence estimates for ADHD vary considerably and depend on characteristics of the
population, sampling methods and the nature of the assessment (Jadad 1999a; Faraone
2003; Sciutto 2007). Ford et al found that in a UK survey of 10,438 children aged 5 to 15,
3.62% of boys and 0.85% of girls had a diagnosis of ADHD (Ford 2003). A survey
conducted in the USA by the Center for Disease Control and Prevention of 102,353
parents of children aged 4 to 17 found a lifetime childhood diagnosis of 7.8% (2.5 times as
many boys as girls) of whom 4.3% had received medication as treatment (CDC 2005). A
review of 50 prevalence studies (including 20 US and 30 non-US sample populations)
suggested that the prevalence is similar in US and non-US populations (Faraone 2003).
The authors suggested that the prevalence in certain populations (Iceland, Australia, Italy
and Sweden) might be lower, but that studies that directly compare prevalence would be
needed to assess this (Faraone 2003). However, the "administrative" prevalence i.e. the
frequency of diagnosis in practice, seems to highlight a cultural difference between US and
European clinicians as this ratio is estimated to be as high as 20:1 (Santosh 2005).

Aetiology

It is thought that genetic and environmental risk factors interact to cause ADHD rather than
operate in isolation (Pliszka 2007; NICE 2008). The genetic contribution to observable
phenotypic ADHD traits has been estimated as being up to 76% (Faraone 2005). No large
single gene effect has been identified but the DRD4 and DRD5 genes appear to be
involved (Li 2006) and a specific haplotype of the dopamine transporter gene has also
been associated with the combined-type ADHD (Asherson 2007). Environmental factors
including maternal smoking, alcohol consumption, heroin use in pregnancy, foetal hypoxia,
exposure to toxins, injury and zinc deficiency have been suggested as possible influences
too (NICE 2008).

Issues regarding diagnosis

The diagnosis of ADHD has stimulated considerable debate and sometimes strong and
conflicting views (Jadad 1999b). Inattention, hyperactivity and impulsivity are normal traits
in children, especially younger children. There is no reliable test to confirm diagnostic
validity so diagnoses depend on clinical judgment. Consensus among experts in the field
(Barkley 2002) might exist, but diagnoses may be open to bias.The use of operationalised
diagnostic criteria, such as the DSM-IV (APA 1994) or ICD-10 (WHO 1992), may reduce



such bias. Professional and national bodies, concerned about the importance of thorough
and accurate ADHD diagnoses have issued guidelines to encourage good practice
(American Academy of Pediatrics 2001; SIGN 2001, Pliszka 2007; NICE 2008).
Uncertainty regarding diagnostic validity is greatest in preschool children. The predictive
validity of DSM-IV diagnoses in 4-6 year olds is clear. Many are likely to continue to meet
ADHD diagnostic criteria three years later (Lahey 2004). It has also been argued that an
emerging literature supports the validity of preschool ADHD and that non-pharmacological
interventions, especially parent training might be particularly valuable in this group
(Sonuga-Barke 2006).

Preschool diagnosis of ADHD is more problematic than in school age children because
little data on preschool diagnostic practice exists (Sonuga-Barke 2003a). Factors such as
parental expectation might influence the assessment of severity and impairment. Even
where particular symptom levels are judged to be out of the normal range for that age, this
might be transitory and reflect normal stepwise or non-linear competency development
(Sonuga-Barke 2003a). It is a complex process to establish caseness (meeting the criteria
for ADHD) where high levels of inattention and hyperactivity exist in a preschool child. The
extent of these traits and their association with impairment in the particular child must be
demonstrated in order to meet DSM-IV diagnostic criteria (APA 1994). Because it is
uncertain that this can be done in a systematic and precise way it has been suggested that
making consistent diagnostic assessments in this age group could be problematic
(Sonuga-Barke 2003a).

Concerns about diagnostic validity led the Preschool ADHD Treatment Study (PATS) to
address this issue (Kollins 2006). Kollins et al recently demonstrated that when parent and
teacher rated ADHD symptoms are examined, DSM-IV symptoms do not consistently act
as meaningful discriminators in identifying ADHD and its subtypes, and that "it may be that
other symptoms not routinely assessed in this age group are more saliently associated
with ADHD in the preschool years" (Hardy 2007).

Our review requires that trial participants have a valid ADHD diagnosis. In view of the
concerns about diagnostic validity of ADHD in preschool children "at risk" of developing
ADHD, we decided that this group fell outside the scope of our review. Without definite
ADHD diagnoses, uncertainty would exist as to whether behavioural and symptom change
with the intervention occurred in children truly at risk of developing ADHD as opposed to
those with ODD/CD.

Treatment

Pharmacological

Over the past decade, a number of systematic reviews on ADHD treatment have been
published (Miller 1998; Jadad 1999a; NICE 2000; SIGN 2001; NICE 2006b; NICE 2008).
They conclude that stimulant treatments are relatively safe and effective (at least in the
short term) at managing the ADHD "core symptoms" i.e. excessive inattention,
hyperactivity and impulsivity. Atomoxetine, a nor-adrenergic re-uptake inhibitor has also
been found to be effective (Michelson 2001; NICE 2006b; Cheng 2007). Professional
guidelines recommend pharmacological treatments with or without concomitant
psychosocial interventions after a comprehensive diagnostic assessment (American
Academy of Pediatrics 2001; Taylor 2004; Pliszka 2007; NICE 2008). Whilst consistent



treatment with stimulants is associated with maintenance of effectiveness, it is also
associated with "mild" suppression of growth (MTA 2004).

Adding psychological interventions to medication has not been demonstrated to improve
outcomes significantly (Miller 1998; MTA 1999; Abikoff 2004). However, it has been
argued that stimulants do not necessarily lead to long-term benefits (Jensen 2007). Those
with more severe symptoms appear to do better with stimulants than behavioural
interventions (Santosh 2005) but sub-groups of ADHD patients with co-morbid disorders
might respond differentially to pharmacological and/or psychological treatments (Jensen
2001).

Psychosocial

Children with ADHD/HKD often have multiple problems and co-morbid disorders such as
anxiety, depression, oppositional defiant disorder and relationship difficulties, so multi-
modal treatment appears to be appropriate (Wells 2000; Taylor 2004; NICE 2008). This
might be why in those with less severe symptoms, the smaller advantage of medication
over psychological interventions suggests that safety and user preference could lead to
behavioural interventions being used as the first choice, adding medication later if
necessary (Santosh 2005). Many reasons exist for considering psychosocial interventions
in ADHD including: questions of the long-term effectiveness of stimulants; minimal clinical
benefits of medication; non-responsiveness to medication; weak responsiveness to
medication; intolerance of medication; the clinical needs of younger children; and, ethical
and other objections to the use of medication (NICE 2008).

Description of the intervention

Parent training programmes are psychosocial interventions aimed at training parents in
behavioural/cognitive behavioural techniques to enable them to manage their children's
challenging or ADHD-related behaviour. They vary in their style and content but are
generally manual-based and may involve discussion, the use of video and role play e.g.
Webster-Stratton's Incredible Years programme (Webster-Stratton 1998). In addition to the
behavioural/cognitive behavioural content fundamental to generic parent training
programmes, ADHD-focused parent training often include psycho-educational components
about ADHD and how its presence affects a child's functioning and behaviour (Pliszka
2007). They usually comprise 10-20 weekly sessions of 1-2 hours covering a range of
areas that include the nature of ADHD, positive reinforcement skills (including attending
carefully to appropriate behaviour/play as well as ignoring skills), reward systems, the use
of "time out", liaison with teachers and planning ahead to anticipate problems (Pliszka
2007).

How the intervention might work

The main aim of parent training is "to reduce children’'s problem behaviour by
strengthening parent management skills" (Hartman 2003). Parent training interventions are
mainly based on behaviour-management principles that arise from social-learning theory
and comprise structured programmes that allow for reliable application by trained
professionals (Kazdin 1997; NICE 2006a). They are based on the principle that the
essential skills can be learned and practised (Gardner 2004). Parent training interventions



in ADHD are generally aimed at both improving the parents' understanding of ADHD as
well as increasing their behaviour management skills.

It is hypothesised that deficits in the brain's executive functioning might result in excessive
impulsivity whereas an altered motivational state may cause delay aversion (Solanto 2001;
Sonuga-Barke 2003b). Hypothetically, to improve ADHD symptoms, parent training could
be designed to work on both of these areas: through cognitive work on self-regulation and
through motivational interventions focusing on improving delay tolerance (Sonuga-Barke
2003b).

Why it is important to do this review

The evidence suggests that parent training can improve behaviour in children with conduct
disorder (Kazdin 1997; NICE 2006a), children with behaviour problems (Barlow 1997) and
there is also some support for the effectiveness of group-based parenting programmes in
improving the emotional and behavioural adjustment in children under the age of three
(Barlow 2003). Furthermore, it may be effective in children who have both Conduct
Disorder and the ADHD "core symptoms" of inattention, hyperactivity and impulsivity
(Hartman 2003).

Problem behaviours are viewed in two broad dimensions: "Externalising” problems include
conflict with others, aggression, rule-breaking and oppositional behaviour, whereas
"internalising” problems, include problems that might reflect internal stress, such as
anxiety, depression, somatic problems and social withdrawal (Sourander 2005).

Longitudinal research suggests that hyperactivity specifically, is a risk factor for future
problems (Taylor 1996; Sourander 2005). Taylor followed up hyperactive children over ten
years and showed that the presence of pervasive hyperactivity increased the risk of
"psychiatric diagnosis, persisting hyperactivity, violence and other conduct problems and,
social and peer problems" even when taking into account the existence of comorbid
conduct problems (Taylor 1996).

A forty year longitudinal cohort, the National Survey of Health and Development, followed
up 3652 adolescents with externalising problems. It showed that those with externalising
behaviours are impaired in their health and social development in multiple ways with
considerable impact on themselves, their families and society throughout adult life
(Coleman 2009).The specific externalising problems that were included in their measure
were: disobedience, lying, lack of punctuality, restlessness, truancy, day dreaming in
class, and poor response to discipline. Given that restlessness and day dreaming might be
proxies for hyperactivity and inattention, it is possible that this cohort reflects young people
with ADHD as well as Conduct Disorder/Oppositional Defiant Disorder (CD/ODD).

Other studies that have followed people with ADHD symptoms into adulthood have shown
unfavourable outcomes that include educational and occupational impairment in adulthood
(Weiss 1985; Mannuzza 1997) and an increased risk of antisocial personality disorder and
substance misuse (Mannuzza 1998; Rasmussen 2000) .

The economic cost of anti-social behaviour to society is considerable and cuts across
multiple agencies. When costs were applied to data from the Inner London longitudinal
study it was shown that those with conduct disorder cost ten times more than those
without (Scott 2001). Parent training interventions in conduct disorder are effective (Kazdin
1997; NICE 2006a; Hutchings 2007; Scott 2007) yet until relatively recently they attracted
little funding. This was despite the fact that the effect size of these interventions is
comparable to that of anti-depressant medication in depressed adults (Scott 2007).



Early conduct problems appear to precede antisocial behaviour in later life. Farrington
estimated that it is possible to predict over half of future recidivist delinquents based on
their aggressive behaviour and a family's ineffective child rearing practices (Farrington
1995).The precise relationship between CD/ODD and ADHD, especially the mechanism of
development of antisocial behaviour in children with ADHD, is not, however, fully
understood.

In the British Child & Adolescent Mental Health Survey, 27% of those with Conduct
Disorder and 26% of those with Oppositional Defiant Disorder also qualified for a diagnosis
of ADHD and more than 50% of those with ADHD had a comorbid behaviour disorder
(Ford 2003).

Although co-morbidity exists between ADHD and CD/ODD it is not clear that parent
training in children with ADHD, with or without comorbid CD/ODD, is effective at reducing
antisocial behaviour or ADHD symptoms. Although NICE recommend parent training as a
treatment intervention in ADHD (NICE 2008) it is not clear that it is effective for those with
ADHD as this recommendation is based on studies of children under twelve with conduct
disorder rather than those with ADHD (NICE 2006a). They nonetheless recommend that
clinical services provide all parents or carers of pre-school children a parent-
training/education programme as first-line treatment. They also suggest that parents or
carers of school age children with "moderate” ADHD symptom impairment be offered
parent training programmes, and, that school age children be offered a group treatment
programme involving CBT and/or social skills training (NICE 2008).

Given the high comorbidity between ADHD and CD/ODD, it is understandable that NICE
have made these recommendations, but the relationship between parent training and
ADHD needs to be examined in its own right. The mechanism for development of
behaviour problems might be different for the two conditions.

We intend to review evidence obtained from randomised controlled trials of parent training
interventions in ADHD to establish whether parent training is effective in reducing ADHD
symptoms and associated problems in children.

OBJECTIVES

To determine whether parent-training interventions are effective in reducing ADHD
symptoms and associated problems (e.g. disruptive behaviour disorders or child-specific
impairments such as learning difficulties) in children and young people aged 5-18 with
ADHD, compared to controls with no parent-training interventions.

METHODS

Criteria for considering studies for this review

Types of studies

Randomised or quasi randomised (where sequence generation is for example by birth
date or alternate allocation) controlled trials

Studies must contain at least one measure of ADHD-related behaviour (i.e., studies
reporting only on parental stress, satisfaction or willingness to medicate, will be excluded).



Types of participants

Children and young people aged 5 to 18 years in whom the main problem is Attention
Deficit Hyperactivity Disorder diagnosed using operationalised diagnostic criteria of the
DSM-IV or its earlier versions (since the ICD-10 definition of hyperkinetic disorder is
narrower than the DSM-IV definition of ADHD, ICD-10 diagnoses of hyperkinetic disorder
are also considered to be acceptable). The diagnoses should be clinical diagnoses by
specialists with or without the use of semi-structured or structured interview instruments.
Acceptable diagnoses include:

Attention-Deficit/Hyperactivity Disorder (DSM 11I-R, DSM-IV) (APA 1987; APA 1994).
Attention Deficit Disorder (DSM I11) (APA 1980).

Hyperkinetic Disorder (ICD-9, 1CD-10) (WHO 1977; WHO 1992).

Types of interventions

Parent-training interventions where the intervention was designed to train parents in
behavioural and/or cognitive behavioural interventions to improve the management of their
child's ADHD-related difficulties. Parent-training may be:

Group-based interventions.

Interventions for individual parents, or for a couple.

The combination of individual/couple and group interventions.

Trials in which the parents are the main mediators of the parent training intervention but in
which a teacher component, by teacher/s trained in behavioural management similar to the
parent-training component, takes place.

Trials will be excluded where direct interventions with the children are used. This is to
separate out the effect of parent training and the effect of the direct behavioural
intervention with the child and eliminate the possibility of interaction between them.
However, trials in which drug treatments are used alongside parent-training interventions
will be included (i.e. parent training plus medication versus medication alone) and sub-
group analysis of trials in which drug treatments are used will be undertaken.

The following comparisons will be made where data are available:

Parent training versus a no treatment or wait list control.

Parent training versus routine care (treatment as usual).

Parent training versus unstructured group parent support meetings.

Types of outcome measures

Primary outcomes

Change in the child's ADHD-symptom-related behaviour in home setting (e.g. Conner's or
SNAP questionnaires) (Conners 1998a).

Change in the child's ADHD-symptom-related behaviour in school setting (e.g. Conner's
Teacher Rating Scale) (Conners 1998b).

Changes in the child's general behaviour (e.g. Achenbach Child Behaviour Checklist)
(Achenbach 1991).

Academic achievement measured through school test result.

Secondary outcomes

Adverse events.
Changes in parenting skills (e.g. The Parenting Clinical Observation Schedule (Hill 2008)).




Parental stress (e.g. the Parenting Stress Index (Abidin 1995)).

Parental understanding of ADHD (e.g. ADHD Knowledge & Opinion Scale (Rostain 1993)),
Outcome measures may be reports by clinician, parent, teacher or trained investigator.
Instruments used must be published in a peer-reviewed journal and validated in the
population i.e. tested for validity in children/young people with ADHD and shown to
measure the change that they set out to measure.

Outcomes marked by asterisks indicate outcomes planned for inclusion within 'Summary
of findings' tables at review stage (Schinemann 2008).

Search methods for identification of studies

Electronic searches
The following electronic databases will be searched:

Cochrane Central Register of Controlled Trials

MEDLINE

EMBASE

CINAHL

PsycINFO

Dissertation Abstracts International, searched through Dissertation Express
ClinicalTrials.gov

The full search strategy that will be used for CENTRAL appears Appendix 1. It will be
modified, where necessary, for the other databases listed. Appropriate trials filters will be
added to each strategy where necessary.

Searching other resources

References in previous reviews and studies will be checked. Authors and known experts
will be contacted to identify any additional or unpublished data.

Data collection and analysis

Selection of studies

Initial screening of abstracts and titles from the search to identify potential trials for
inclusion will be undertaken independently, by two researchers working in pairs (MZ, HJ &
JD). who will then independently assess and select studies for inclusion. If disagreement
occurs consensus will be reached through discussion and by consultation with the
Coordinating Editor of the CDPLPG (Professor Geraldine Macdonald). A flow chart of the
process of trial selection will be made in accordance with the QUORUM statement (Moher
1999).

Data extraction and management
Data extraction




Three authors (MZ, CT and HJ) will extract data independently using data-extraction
sheets that had been previously piloted to check for reliability in extracting the relevant
data. Citations will be stored and organised in ProCite bibliographic software.

Data collection

When more than two treatment arms were included in the same trial, all arms will be
described.

The following data will be collected for all trial arms:

Descriptive data, including participant demographics (age, gender, baseline measures of
school achievement, social and economic status);

Intervention characteristics (including delivery, duration, and within-intervention variability);
Other interventions received (including delivery and duration);

Outcome measures listed above.

Assessment of risk of bias in included studies

Risk of bias within each included study will by assessed independently by at least two
review authors according to the Cochrane Collaboration Handbook (Higgins 2008a;
Higgins 2008b). Review authors will independently assess the risk of bias within each
included study based on the following six domains with ratings of 'Yes' (low risk of bias);
'‘No' (high risk of bias) and 'Unclear' (uncertain risk of bias):

Sequence generation

Description: the method used to generate the allocation sequence will be described in
detail so as to assess whether it should have produced comparable groups; review
authors' judgment: was the allocation concealment sequence adequately generated?

Ratings: 'Yes' (low risk of bias); 'No' (high risk of bias) and 'Unclear’ (uncertain risk of bias)

Allocation concealment

Description: the method used to conceal allocation sequence will be described in sufficient
detail to assess whether intervention schedules could have been foreseen in advance of,
or during, recruitment; review authors' judgment: was allocation adequately concealed?

Ratings: "Yes' (low risk of bias); 'No' (high risk of bias) and 'Unclear’ (uncertain risk of bias)

Blinding

Description: any measures used to blind participants, personnel and outcome assessors
will be described so as to assess knowledge of any group as to which intervention a given
participant might have received; review authors' judgment: was knowledge of the allocated
intervention adequately prevented during the study?

Ratings: "Yes' (low risk of bias); 'No' (high risk of bias) and 'Unclear’ (uncertain risk of bias)

Incomplete outcome data

Description: If studies do not report intention-to-treat analyses, attempts will be made to
obtain missing data by contacting the study authors. Data on attrition and exclusions will
be extracted and reported as well the numbers involved (compared with total randomised),
reasons for attrition/exclusion where reported or obtained from investigators, and any re-
inclusions in analyses performed by review authors; review authors' judgment: were




incomplete data dealt with adequately by the reviewers? (See also 'Dealing with missing
data’, below).
Ratings: "Yes' (low risk of bias); 'No' (high risk of bias) and 'Unclear’ (uncertain risk of bias)

Selective outcome reporting

Description: attempts will be made to assess the possibility of selective outcome reporting
by investigators; The review authors' judgment will be based on the question: Are reports
of the study free of suggestion of selective outcome reporting?

Ratings: 'Yes' (low risk of bias); 'No' (high risk of bias) and 'Unclear’ (uncertain risk of bias)

Validity and reliability of outcome measures used

Description: Were the outcome measures standardised and validated for the population?
Ratings: 'Yes' (low risk of bias); ‘'No' (high risk of bias) and 'Unclear' (uncertain risk of bias)

Other sources of bias

Description: Was the study apparently free of other problems that could put it at a high risk
of bias?
Ratings: 'Yes' (low risk of bias); ‘'No' (high risk of bias) and 'Unclear' (uncertain risk of bias)

Measures of treatment effect

Binary data

For dichotomous (binary) data, the odds ratio with a 95% confidence interval will be used
to summarise results within each study. The odds ratio is chosen because it has statistical
advantages relating to its sampling distribution and its suitability for modelling, and
because it is a relative measure and so can be used to combine studies.

Categorical data

Where results are reported in short ordinal scales, the methods of Whitehead and Jones
will be used to produce a single odds ratio from each trial (Whitehead 1994). If sufficient
detail is not available we will consider analysing such scales as continuous data, after
investigating skew and appropriateness.

Continuous data

If continuous outcomes are measured identically across studies, an overall weighted mean
difference (WMD) and 95% CI may be calculated. If the same continuous outcome is
measured differently across studies, an overall standardised mean difference (SMD) and
95% CI may be calculated (Higgins 2005). SMDs will be calculated using Hedges g.

Unit of analysis issues

Cluster-randomised trials

Where trials have used clustered randomisation, we anticipate that study investigators
would have presented their results after appropriately controlling for clustering effects
(robust standard errors or hierarchical linear models). If it is unclear whether a cluster-
randomised trial has used appropriate controls for clustering, the study investigators will be




contacted for further information. Where appropriate controls were not used, individual
participant data will be requested and re-analysed using multilevel models which control
for clustering. Following this, effect sizes and standard errors will be meta-analysed in
RevMan using the generic inverse method (ReviMian 2008). If appropriate controls were
not used and individual participant data is not available, statistical guidance will be sought
from the Cochrane Method Group and external experts as to which method to apply to the
published results in attempt to control for clustering. If there is insufficient information to
control for clustering, outcome data will be entered into RevMan using individuals as the
units of analysis, and then sensitivity analysis will be used to assess the potential biasing
effects of inadequately controlled clustered trials (Donner 2001).

Dealing with missing data

When necessary, the corresponding author will be contacted to supply any unreported
data (e.g., group means and standard deviations (SDs), details of dropouts, and details of
interventions received by the control group). Other authors will be contacted if necessary.
If a study reports outcomes only for participants completing the trial or only for participants
who followed the protocol, authors will be contacted and asked to provide additional
information to permit an intention-to-treat analyses.

Assessment of heterogeneity

We will assess the extent of heterogeneity using the three methods suggested by the
Cochrane Handbook (Deeks 2008): visual inspection of forest plots, the chi square statistic
(increasing the level of significance to 0.10 to avoid underestimating heterogeneity) and
using Higgins’s |2 statistic designed to assess the impact of heterogeneity on the meta-
analysis. It describes the “percentage of the variability in effect estimates that is due to
heterogeneity rather than sampling error (chance)” (Higgins 2002; Higgins 2003).
However, it is advised that the thresholds of the I? statistic might be misleading and the
following guide is offered:

0-40%: might not be important

30%-60%: may represent moderate heterogeneity

50% - 90%:may represent substantial heterogeneity

75%-100%: considerable heterogeneity

We will bear in mind that the 'importance of the observed value of 1> depends on (i)
magnitude and direction of effects and (ii) strength of evidence for heterogeneity (e.g. P
value from the chi-squared test, or a confidence interval for I?)' (Higgins 2008a).

Assessment of reporting biases

To investigate the possibility of reporting biases, including publication bias, funnel plots will
be drawn (Egger 1997; Deeks 2005; Sterne 2001). In the event of asymmetry, the
reviewers will seek input from methodologists, including the Cochrane and Campbell
Collaboration Methods Groups, on appropriate analyses, given concerns raised in Chapter
10.4.2 of the Cochrane Handbook (Sterne 2008).

We plan also to address the issue of selective outcome reporting by checking against the
included studies' protocols if possible (within trial registries, conference proceedings, etc.),
and by internal evidence within the published studies.



Data synthesis

Outcome data

We intend to undertake a quantitative synthesis of data. Where sufficient clinical and
methodological homogeneity exists between trials, results will be pooled. We are aware of
the dangers of interpreting findings of single or even multiple studies in the absence of
meta-analysis. Where meta-analysis is not possible, for example, where outcomes
measure different domains such as "ADHD core symptoms" and "educational
achievement”, we will provide reasons and report investigators’ findings narratively.
RevMan 5.0 (RevMan 2008) will be used to perform the following calculations. All overall
effects will be calculated using inverse variance methods.We will undertake both fixed and
random effects analyses to describe our findings. It is likely that the studies will yield
heterogeneous data, because of diagnostic variability in ADHD and differences in parent
training models used by different researchers.

Types of analyses

Studies in which participants are analysed as members of the groups to which they were
originally assigned (intention-to-treat analysis), studies that include only those participants
who were willing or able to provide data (available-case analysis), and studies that analyse
participants who adhered to the study's design (per-protocol analysis; Higgins 2005) will be
analysed separately. Studies in which the reasons for excluding participants from analyses
can not be determined from relevant reports or through contact with the authors will be
considered with per-protocol analyses.

Multiple arms

All eligible outcome measures for all trial arms will be reported in the review.

If two or more eligible intervention groups are compared to an eligible control, review
authors may consider combining data for interventions provided each meets all inclusion
criteria. and do not (as per exclusion criteria above) involve unacceptable adjunct
treatments e.g. direct work with children.

If a single eligible intervention group is compared to multiple eligible control groups, 'no-
treatment' controls will be chosen over other groups for comparison and inclusion in meta-
analyses (Lipsey 2001). For studies that do not have no-treatment condition, the most
appropriate eligible alternative will be chosen (see list of comparisons, above).

Multiple measures

When a single study provides multiple measures of the same outcome (e.g. two measures
are used to ADHD symptoms) we will average the effects from the outcomes to arrive at a
single effect for use in the meta-analysis.

Subgroup analysis and investigation of heterogeneity

Large numbers of subgroups may lead to misleading conclusions and are best kept to a
minimum (Yusuf 1991; Oxman 1992). If possible, this review will include separate effect
estimates for the following subgroups:

children receiving concomitant drug treatment;

children with disruptive behaviour disorders where ADHD is specified as a sub-group;



parent-training programmes that are group based versus individual or couple based
programmes;

parent-training programmes that involve a teacher component.

Sensitivity analysis

Sensitivity analyses will be carried out:

to analyse the differential impact of true versus 'quasi' randomised studies;

where loss to follow-up exceeds 20%;

Sensitivity analysis will be carried out to compare studies in which fidelity testing was
undertaken compared to those where it was not done.

Qualitative data

Qualitative data from included studies may be included to better understand the delivery of
interventions, uptake by participants, and context.
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APPENDICES
1 CENTRAL search strategy

#1 MeSH descriptor Psychotherapy explode all trees

#2 MeSH descriptor Family Relations explode all trees

#3 (parent* or famil* or father* or mother* or paternal* or maternal* or couple* or marital*)
#4 (psycho* therap*)

#5 (behavio* near therap*)

#6 behavio* near intervention*

#7 behavio* near treatment*

#8 multimodal* or multi-modal*

#9 (mta)

#10 (parent* near program*)

#11 parent* near train*

#12 parent* near educat*

#13 parent* near promot*

#14 parent-train*

#15 parent-educat*

#16 parent-promot*

#17 parent* near therap*

#18 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12
OR #13 OR #14 OR #15 OR #16 OR #17)

#19 MeSH descriptor Attention Deficit and Disruptive Behavior Disorders explode all trees
#20 attention near deficit

#21 child* near attention

#22 child* near inattention

#23 child* near impulsiv*



#24 child* near overactiv*

#25 hyperkin*

#26 hyper near activ*

#270ver near activ*

#28 hyper near kin*

#29 hyperactiv*

#30 disruptiv*

#31 adhd or addh

#32 ad next hd

#33 minimal next brain

#34 brain and dysfunction

#35(#19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR
#29 OR #30 OR #31 OR #32 OR #33 OR #34)
#36 (#18 AND#35)
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