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Abstract

Background: Externalising and internalising problems affect one in seven school-aged children and are the single
strongest predictor of mental health problems into early adolescence. As the burden of mental health problems
persists globally, childhood prevention of mental health problems is paramount. Prevention can be offered to all
children (universal) or to children at risk of developing mental health problems (targeted). The relative effectiveness
and costs of a targeted only versus combined universal and targeted approach are unknown. This study aims to
determine the effectiveness, costs and uptake of two approaches to early childhood prevention of mental health
problems ie: a Combined universal-targeted approach, versus a Targeted only approach, in comparison to current
primary care services (Usual care).

Methods/design: Three armed, population-level cluster randomised trial (2010–2014) within the universal, well
child Maternal Child Health system, attended by more than 80% of families in Victoria, Australia at infant age
eight months.
Participants were families of eight month old children from nine participating local government areas. Randomised
to one of three groups: Combined, Targeted or Usual care.
The interventions comprises (a) the Combined universal and targeted program where all families are offered the
universal Toddlers Without Tears group parenting program followed by the targeted Family Check-Up one-on-one
program or (b) the Targeted Family Check-Up program. The Family Check-Up program is only offered to children at
risk of behavioural problems.
Participants will be analysed according to the trial arm to which they were randomised, using logistic and linear
regression models to compare primary and secondary outcomes. An economic evaluation (cost consequences
analysis) will compare incremental costs to all incremental outcomes from a societal perspective.

Discussion: This trial will inform public health policy by making recommendations about the effectiveness and
cost-effectiveness of these early prevention programs. If effective prevention programs can be implemented at the
population level, the growing burden of mental health problems could be curbed.
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Background
Mental health problems account for a substantial burden
of disease globally, with the World Health Organisation
predicting that by 2030, mental health problems will be
the highest ranking disease in terms of burden in affluent
countries [1]. Similar to Australian adults (where up to
one in five have a mental health problem) [2], one in
seven Australian children (aged 4–17) has a mental
health problem, yet in a national survey only a quarter of
children accessed treatment [3]. The relative lack of child
and adolescent mental health services poses a pressing
problem as prevalence persists [1]. To curb and manage
this problem, effective prevention is essential.
During childhood, mental health problems most com-

monly manifest as externalising (behavioural) and in-
ternalising (emotional) problems [4-8]. Externalising
problems include conduct disorders, oppositional defi-
ance and aggression, while internalising problems include
anxiety, social withdrawal and depression. These pro-
blems bear considerable ongoing costs for individuals,
families and society [9] including difficulties with peer
interaction, learning, family stress and the need for clin-
ical services [10]. Associated problems can also be endur-
ing; mental health problems in early childhood are the
single strongest longitudinal predictor of mental health
throughout childhood and into early adolescence [4]. If
left untreated, up to 50% of these problems can persist
throughout childhood and then adolescence [6], resulting
in an increased risk of school dropout, substance abuse,
family violence, unemployment, involvement with crim-
inal justice services, and suicide [9,11].
Externalising and internalising problems share early

risk factors, many of which are identifiable in the pre-
school years [7,12]. Risk factors include family stressors
such as parental mental health problems, single parent-
hood, substance abuse, relationship conflict, social isola-
tion, low income and maternal perception of difficult
child temperament [7,12]. The single strongest modifi-
able risk factor, however, is negative parenting practices
[13,14]. Negative parenting practices characterised by
harsh discipline and low warmth are predictive of exter-
nalising problems, and over-involved protective parent-
ing and low warmth are predictive of internalising
problems [12,15]. Thus, a focus on parenting practices is
an essential component of prevention programs for men-
tal health problems in childhood.

Universal and targeted approaches to prevention of child
mental health problems
Two broad types of prevention programs exist: universal
(i.e. provided to all) and selective or targeted (i.e. pro-
vided to ‘at risk’ populations), but in reality the boundar-
ies between these two approaches are often blurred [16].
Our systematic review of randomised controlled trials of
early intervention and prevention programs for child
mental health revealed a number of targeted programs
that reduced externalising problems in randomised con-
trolled trials [17]. These include the Olds Home Visiting
Program (an intensive program promoting maternal
health and a good parent-infant relationship in the first
two years of life) that has shown lasting reductions in
anti-social adolescent behaviour [18], yet lacks demon-
strated comparable efficacy when translated to the Aus-
tralian population [19,20]. Similarly, The Incredible Years
program has shown reductions in externalising beha-
viours [17] and more recently has shown promise for re-
ducing co-occurring internalising problems in children
aged 4–7 years with existing oppositional defiant dis-
order [21]. However, both of these programs are limited
by their resource intensity with a minimum of 40 contact
hours per family [17,21]. The most promising targeted
program, in terms its brevity and effectiveness, is the
Family Check-Up program (detailed below in Methods).
The Family Check-Up provides a relatively small number
of one-on-one sessions (an average of 3.3 sessions per fam-
ily) to ‘at-risk’ families i.e. those experiencing child behav-
iour problems and/or economic and family hardship. It
has proven effective in preventing both externalising and
internalising problems [22]. However, it has only been
trialed in disadvantaged American families. Yet child
mental health problems occur across all socioeconomic
groups and numerically the bulk of problems occurs in
middle and high socioeconomic groups in many coun-
tries, because these groups comprise the bulk of society
[17,23]. There is a need, therefore, to test the efficacy of
the Family Check-Up in countries other than the US,
across a range of socioeconomic groups.
Although often effective, targeted programs can be

stigmatising for families and lead to poor uptake rates, as
low as 20% in some studies [23]. An alternative approach
to improve the reach of targeted programs may be to
offer a universal prevention program first. Universal pro-
grams include Triple P (i.e. Positive Parenting Program)
which has been trialed in both Australia [24] and Ger-
many [25]. In these two trials, Triple P involved four
weekly 2-hour parenting groups plus optional 15-minute
phone contacts for parents of children aged 3–6 years.
Improvements in parenting, child behaviour and family
stress have been reported [24,25]. Neither trial however,
delivered Triple P in a truly universal manner [24,25].
The recruitment rate for the German trial was 31% of
the population and a high proportion of these children
(32%) had pre-existing behaviour problems [25]. The
Australian trial was restricted to families from low socio-
economic areas, was not randomised and nearly half of
the children had pre-existing behaviour problems. Popu-
lation recruitment rates need to be higher in universal
prevention trials for generalisability, interpretation of
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effect sizes and understanding the logistics of program
dissemination [24].
The Toddlers Without Tears program is one of the few

truly universal mental health prevention programs
[15,26,27]. Developed in Australia to address negative
parenting styles that can contribute to child mental
health problems, it consists of a nurse delivered one-on-
one session at child aged 8 months followed by two par-
ent group sessions delivered at child age 12 and
15 months by maternal and child health nurses and a co-
facilitator with expertise in parenting. In a large
(N= 733) randomised controlled trial with high recruit-
ment (69% of the population), the program led to some
modest improvements in parenting practices but did not
prevent behavioural and emotional problems in pre-
schoolers [26,27]. This suggests that this program alone
is insufficient to prevent child mental health problems.
Whether this program combined with a targeted pro-
gram could lead to greater population reach, uptake and
effectiveness remains to be determined. Given that no
trial to date has evaluated the effects of a combined
universal-targeted approach versus a targeted approach
alone, this trial’s findings are likely to be of international
significance.
The Families in Mind trial therefore aims to compare

the effectiveness, cost-effectiveness and population reach
and uptake of a targeted approach alone (the Family
Check-Up program) with a combined universal (the Tod-
dlers Without Tears group parenting sessions) and tar-
geted approach in the Australian population. Both
programs will be delivered through existing child health
workforces in the state of Victoria, and will be compared
to the provision of usual care alone (‘control’ group).
We hypothesise that families offered this targeted pro-

gram, either alone or in combination with this universal
program, will have better outcomes than families who
are not offered these programs. Outcomes include mean
scores at child age three, four and five years for:

a) child externalising and internalising behaviour
problem s (primary outcome)

b) harsh discipline and nuturing parenting practices
(primary outcome), and

c) parental mental health (secondary outcome)

Additionally, we hypothesise that uptake of the tar-
geted program by ‘at risk’ families will be greater with
the combined approach where the universal parenting
program precedes the targeted program (to reduce
stigma), than with the targeted program alone.

Methods/design
Figure 1 summarises the components of the trial and
their timing. It graphs each stage of all three arms of the
trial, in the manner suggested by Perera et al. [28]. The
trial is registered with an international trial registry
(ISRCTN61137690) and will be reported in accordance
with the CONSORT statement [29].
Design
Three-arm cluster randomised controlled trial compris-
ing Arm A (combined approach of Toddlers Without
Tears program followed by the Family Check-Up pro-
gram); Arm B (Family Check-Up program only); and
Arm C (Usual care) (see Figure 1). The trial runs from
2010 to 2014.
Funding and ethics approval
This trial is funded by a Partnership Grant from the Na-
tional Health and Medical Research Council of Australia
(project grant number: 546525) and has been granted
ethics approval by the Royal Children’s Hospital
(#29144) and Deakin University (#2010-156) Human Re-
search Ethics Committees.
Recruitment process
To develop the sampling frame, the 31 local government
areas (LGAs) comprising greater Melbourne (population
3,592,591 in 2006), Australia, were first ranked according
to the mean score of all inhabitants on the census-based
Socio-Economic Indexes for Areas (SEIFA) index of rela-
tive disadvantage [30], and then divided into tertiles. A
convenience sample of three local government areas
from each of the low, middle and high tertiles was then
approached to take part in the trial.
Maternal and child health (MCH) nurses in these areas

then consecutively invited families attending their rou-
tine 8-month well-child visit over a five-month period
(Aug10-Dec10) to learn more about the study. The
MCH service is a universal primary health service avail-
able free to families in every local government area in
Victoria. It provides ten ‘Key Ages and Stages’ visits with
an MCH nurse from birth to school entry, with 84% at-
tendance at the 8-month MCH visit [31]. Nurses passed
interested families’ contact details on to the research
team, who then contacted the family by phone. Families
who did not attend their scheduled 8-month visit were
sent a letter inviting them to contact the research team
for more information about the study.
During the recruitment call, the research team pro-

vided background information and a description of the
programs being trialed. Families interested in partici-
pating were sent an enrolment pack containing the par-
ticipant information statement, consent form and the
8-month intake survey. Participants enrolled when a
signed consent form and an intake questionnaire were
returned by post.
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Figure 1 Graphical depiction of components of the trial.
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Inclusion criteria
As this is a population-level effectiveness trial for pro-
grams delivered in a community setting, inclusion cri-
teria were as broad as possible: all 8-month old babies
who attended or planned to attend their MCH service in
the participating local government areas between August
2010 and December 2010.
Exclusion criteria
Parents with insufficient spoken English to participate in
parenting programs were excluded. This was determined
by the referring nurse or the research team at the
recruitment phone call. Infants with major medical diag-
noses were also excluded.
Allocation
MCH centres (n= 133) were grouped into clusters (n= 85)
before randomisation to avoid cross-contamination of new
intervention program skills, which could have occurred
when a nurse worked across multiple centres - had these
centres not been allocated to the same trial arm. Random-
isation of clusters was stratified by LGA. Clusters were
rank-ordered within LGA according to the number of par-
ticipants recruited and block randomisation was used with
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fixed block sizes of three to minimise the imbalance in the
number of participants in each of the three trial arms.
Randomisation was performed after the recruitment phase
by a statistician independent of the recruitment process.
Families and nurses were notified of their group allocation
in writing.

Interventions
Content
The universal program is a revised version of the Tod-
dlers Without Tears program that incorporates feedback
from the previous trial [26,27]. Based on parent feed-
back, the group sessions are extended (to include strat-
egies around prevention of internalising behaviours) and
delivered around child age 15, 18 and 24 months (rather
than the original 12 and 15 months), as this better
matches the toddler period when most children become
mobile and more challenging in their behaviours. The in-
formation covered in these three group sessions provides
evidence-based guidance on developmental expectations
of toddler behaviour, strategies to encourage desirable
behaviours (e.g. praise and rewards) and strategies to
manage problematic behaviours (e.g. ignoring, logical
consequences, distraction, quiet time and anxiety
desensitization) [27].
The Family Check-Up [22] is a one-on-one family sup-

port program consisting of in-home sessions with a ‘par-
ent consultant’ – a trained psychologist. The Family
Check-Up aims to address problems in the family envir-
onment known to impact on children’s behavioural and
emotional development [22]. The Family Check-Up will
be offered to families in the Combined and Targeted
groups with toddlers identified as ‘at risk’. Children will
be deemed at risk if they score over one standard devi-
ation above the normative mean at child age two years
for a) externalising problem behaviour scores on the
Child Behavior Checklist (CBCL) [32] and/or b) the In-
hibitory Control subscale on the Children’s Behavior
Questionnaire and/or c) the Harsh Discipline subscale on
the Parent Behavior Checklist [14]. Families that accept
will then be visited by a parent consultant specifically
trained in the program, who will follow Shaw, Dishion
and colleagues’ procedure for profiling family strengths
and difficulties by motivational interviewing assessment/
intervention. The Family Check-Up consists of an initial
‘Get to Know You’ session with the child’s primary care-
giver/s which includes an interview and observational as-
sessment task. At this session, the parent consultant will
ask families for written consent to (1) use their question-
naire data for family profiling, and (2) video record some
parent–child interactions. During the second ‘Feedback’
session, the parent consultant presents detailed integrated
assessment results of child and family strengths and diffi-
culties on a clear visual Child and Family Profile [33]. If
the toddler is ‘at risk’ of developing behaviour and/or
emotional problems on the Child and Family Profile, fam-
ilies will be offered up to four further ‘Intervention’ ses-
sions focusing primarily on parenting skills and related
family stressors, with referrals to appropriate services in
the community for additional support as required (e.g.
housing support, drug and alcohol advice).
Process: combined arm
The first program of the Combined arm will be Toddlers
Without Tears, the series of three parenting group ses-
sions running for approximately 2 hours each, offered to
all families randomised to this arm. An MCH nurse and
psychologist with experience in facilitating parenting
groups will deliver each session to groups of 4–12 par-
ents. The sessions involve role plays with practice activ-
ities, multi-choice scenario discussions, parent education
activities utilising parent hand outs, and summarising
ideas to practice at home directly with toddlers. All ses-
sions are supported by Toddler without Tears parent
handouts. Parents who do not attend a session are
mailed the relevant parent handouts and offered a 30 mi-
nute telephone consultation with a psychologist to dis-
cuss the key messages provided in the group session and
handouts.
Families in this Combined arm group that are identi-

fied with a child ‘at risk’ at age two years will be offered
the Family Check-Up. We estimate that� 10% of families
will be eligible for the Family Check-Up; these families
will receive a phone call from the research team inviting
them to participate in the Family Check-Up program.
Families will be free to accept or decline this offer.
Process: targeted arm
Families in the Targeted arm will be offered the Family
Check-Up program if their child is found to be ‘at risk’ at
2 years of age, as per the process detailed above. Eligibil-
ity criteria and intervention will proceed in the same way
as for the Combined arm. It is anticipated that Family
Check-Up uptake in this Targeted arm will be lower than
in the Combined arm, as all families in the Combined
arm will have been offered some help through the Tod-
dlers Without Tears program and may find the recruit-
ment approach into the Family Check-Up a more natural
extension of assistance.
Process: usual care arm
Families in the Usual care arm will receive only usual
care from their MCH nurse and other health and social
services in their community. This does not include the
Toddlers Without Tears or Family Check-Up program.
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Outcome measures
Outcomes will be multi-source, collected from both pri-
mary and secondary carers. All families complete an in-
take questionnaire at child age 8 months and a baseline
questionnaire at child age 12 months, and will be asked
to complete one postal questionnaire annually around
the child’s birthday until child age five years. The 8-
month questionnaire measures child demographic char-
acteristics (age, gender), family characteristics (marital
status, parent age, education level, country of birth, main
language spoken at home) as well as potential confoun-
ders including: (1) psychosocial risk factors measured by
the Family Psychosocial Screening Instrument (12 items,
public health screen for domestic violence, parent sub-
stance abuse, social isolation) [34]; (2) conflicts over
child-rearing measured by the Parenting Problem Check-
list (17 items) [35]; (3) relationship dissatisfaction mea-
sured by the Partner Relationship Scale (7 items) [36];
and infant temperament measured by the Maternal Child
Difficulty Rating (1 item) [37]. Baseline questionnaire
measures are described in Table 1.
We have two primary outcome measures: the Child

Behavior Checklist (CBCL/1.5-5 years) – a widely used
Table 1 Secondary outcome measures and time-points

Construct Measure

Bas

Parent questionnaire measures: Primary carer ■ Secondary carer ▲

Child major health or
developmental diagnoses

Parents’ Evaluation of Developmental
Status (PEDs) [38]

■

Child quality of life PedsQL 4.0 Generic Core Scale [39]

Parenting practices Over involved/protective parenting
scale [12]

■

Parent mental health Depression Anxiety Stress Scales
(DASS21) [40]

■

Parent quality of life Assessment of Quality of Life 6D [41] ■

Costs Child and adult health service use

Feedback: Family Check-Up Parents acceptability and usefulness
rating of the intervention

Feedback: Toddlers Without Tears Parents acceptability and usefulness
rating of the intervention

Health professional measures: MCH nurses▲

Construct Measure Adm
(ch

15
mo

Delivery/Fidelity Toddlers
Without Tears Program

Group sessions content checklists ▲

* Baseline includes the 8 and 12 month questionnaires.
and validated 99-item measure of externalising and inter-
nalising behaviours [32] and the nurturing and harsh dis-
cipline subscales of the Parenting Behavior Checklist
[14]. All primary outcomes will be measured at 4 time
points. All secondary measures and process evaluation
measures are reported in Table 1.

Prognostic factors
We will adjust analyses for potential prognostic factors
measured in the 8-month questionnaire.

Economic evaluation
Costs of delivering the Toddlers Without Tears and Family
Check-Up programs (e.g. materials and training) will be
measured largely through research team and MCH
records. Costs of families’ use of health and other services
outside of the study (e.g. other psychologists, psychiatrists,
media resources) will be measured by parental report.
Measured resource use will be valued using existing unit
cost estimates (e.g. Medicare fee schedule rates). Economic
evaluation will be presented first as a cost-consequences
analysis [42], which allows policy makers to compare the
incremental costs with all outcomes of interest – i.e. child
Administration time points
(child age in yrs)

Rationale for use

eline* 2y 3y 4y 5y

Children with major diagnoses
are excluded.

■ ■ ■ Child health-related quality of life.

■ ■ ▲ ■ ▲ ■▲ Assessment of parenting practices.

■ ■▲ ■ ▲ ■▲ Impact on parental mental health.

■ ■ ■ ■ Independent living, mental health,
coping, relationships, pain and senses.

■ ■▲ ■ ▲ ■▲ Intervention process evaluation
(policy/decision makers considering
translation/dissemination).

■ Intervention process evaluation
(translation/dissemination uptake
by families).

■ ■ Intervention process evaluation
(translation/dissemination uptake
by families).

inistration time points
ild aged yrs)

Additional information

& 18
nths

2 3 4 5

▲ Integrity of intervention delivery.
Adapted for this study.



Hiscock et al. BMC Public Health 2012, 12:420 Page 7 of 9
http://www.biomedcentral.com/1471-2458/12/420
behaviour, parenting, caregiver mental health and impact
on health-related quality of life. Economic evaluation will
then present a cost-utility analysis, comparing incremental
costs to incremental parental quality of life (as measured
by AQoL-6D) [41].

Power calculation and study population
The sample size is based on detecting a reduction of 0.25
of a standard deviation (SD) in the mean scores for exter-
nalising behaviour problems on the CBCL at age 5 years
with 80% power and 2-sided significance level of 0.05. Ig-
noring clustering effects, 252 children would be required
in each of the three trial arms (756 in total). As nine
LGAs are included in the study, we anticipated from our
previous trial [26] that 60 MCH clusters would be
recruited with 20 of these allocated to each trial arm. For
an individually randomised trial 12.6 (756/60) children
would need to be recruited from each MCH centre. In
order to allow for correlation between the responses of
children from the same cluster [43], we need to inflate
this figure using a formula provided by Campbell [44]
that is appropriate when the number of clusters is fixed
and known in advance, but the number of participants
required per cluster needs to be calculated. Using this
formula and assuming an intra-cluster (intra-MCH
centre) correlation coefficient of 0.03 (estimated from our
previous trial) for the CBCL externalising behaviour pro-
blems outcome, 393 subjects are required in each trial
arm [27]. Allowing for 20% attrition by age five, we need
to recruit 492 children in each trial arm (1476 in total).

Analyses
We will compare mean SIEFA scores and child gender
for those eligible families who chose to participate vs
those who chose not to participate. We will also describe
the reasons they chose not to take part including ‘too
busy’, ‘not interested’, and ‘moving house’. Demographic
and baseline characteristics at the MCH cluster and fam-
ily levels will be summarised using means and standard
deviations (or medians and inter-quartile ranges) for
quantitative characteristics and percentages for categor-
ical characteristics. Analyses will use the ‘intention to
treat’ principle, with families that provide outcome data
analysed according to the trial arm to which their MCH
centre was randomised. All analyses will allow for correl-
ation between outcome scores of participating families
from the same MCH cluster. Primary analyses will com-
pare the mean CBCL externalising and internalising
scores reported by the primary caregiver at ages 3, 4 and
5 years across the three trial arms.
Secondary analyses will compare the CBCL scores

reported by the secondary caregiver and, for both care-
givers, compare mean parenting subscale scores (nur-
turing, harsh discipline, inappropriate expectations, over-
involved/protective), mean parental depression, anxiety
and stress scores, and mean parent quality of life scores
across the trial arms. Mean health care costs reported by
the primary caregiver will also be compared between trial
arms. Tests of interaction will be used to investigate
whether the intervention effects differ between outcomes
reported by the primary and secondary caregivers. If
there is evidence at the 5% level of significance of differ-
ential effects then separate effect sizes will be reported
for each caregiver, otherwise a single overall effect size
will be reported.
Analyses of quantitative outcomes (unadjusted and

adjusted for potential prognostic factors measured at
baseline) will be implemented using random effects lin-
ear regression fitted using restricted maximum likelihood
estimation [45]. Intra-cluster (intra-MCH centre) correl-
ation coefficients will be reported for the study outcomes
to aid the planning of future cluster randomised trials in
this area. The take up of the Family Check Up program
(binary outcome) amongst ‘at risk’ families will be com-
pared between the Combined and Targeted arms by mar-
ginal logistic regression models using Generalised
Estimating Equations with information sandwich esti-
mates of standard error and assuming an exchangeable
correlation structure [46].

Discussion
Early intervention may prove crucial to managing the
burden of mental health problems in children and adults.
Few studies have examined the effectiveness and feasibil-
ity of truly universal prevention programs alone, while
no studies have conducted a randomised control trial to
evaluate a combined universal program followed by a
targeted program. We will assess whether the effective-
ness, uptake and reach of a targeted family support pro-
gram can be enhanced by the prior delivery of a brief
universal parenting group intervention. This will be mea-
sured by participation rates and improvements in child
behaviour, parenting practices and parent mental health
measures across the three groups.
This randomised controlled cluster trial will inform

public health policy and make recommendations about
the effectiveness and cost-effectiveness of these early pre-
vention programs. If effective prevention programs can
be implemented at the population level, then the burden
of mental health problems could be curbed.
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Competing interests
All authors declare that HH, JB, KL, OU, DS, LG, BG, AL, MW, their spouses,
partners or children have no financial and non-financial relationships or
interests that may be relevant to the submitted work. The authors declare
they have no competing interests.



Hiscock et al. BMC Public Health 2012, 12:420 Page 8 of 9
http://www.biomedcentral.com/1471-2458/12/420
Authors’ contributions
HH, MW, JB and OU conceived the study. KL, BG and AL drafted the current
manuscript. HH, JB, OU, DS, LG, MW participated in the design of the study.
All authors have contributed to and edited the current manuscript. All
authors have read and approved the final manuscript.
Acknowledgments
We would like to acknowledge Ms Amelia Hicks, Ms Alisha Gulenc, Ms Daisy
Grinter and Ms Ha Le for their help to commence this study in 2010. We
would also like to thank all the maternal child health nurses from the 9
participating LGAs (City of Casey, Bayside City Council, Darebin City Council,
Hobsons Bay City Council, City of Port Phillip, Mornington Peninsula Shire,
Manningham City Council, Knox City Council and Yarra Ranges Shire Council)
and the families taking part. We would like to thank the psychologists at the
Parenting Research Centre who co-facilitate the Toddlers Without Tears
parenting groups. Murdoch Childrens Research Institute research is
supported by the Victorian Government's Operational Infrastructure Support
Program and funded by Australian National Health and Medical Research
Council (NHMRC) Partnership 46525 and community partners: Victorian
Department of Education and Early Childhood, Victorian Department of
Health and the Municipal Associations of Victoria. The researchers
acknowledge support of the Australian NHMRC for salary support through
Career Development Awards 607351 (HH) and 546405 (MW) and Capacity
Building Grants 425855 (LG) and 436914 (HH, JB and OU).

Author details
1Centre for Community Child Health, Royal Children’s Hospital, Parkville,
Australia. 2Murdoch Childrens Research Institute, Parkville, Australia.
3Department of Paediatrics, University of Melbourne, Parkville, Australia.
4Psychological Science, LaTrobe University, Melbourne, Australia.
5PenCLAHRC, Peninsula College of Medicine and Dentistry, University of
Exeter, Exeter, Devon, UK. 6Department of Psychology, University of
Pittsburgh, Pittsburgh, PA, USA. 7Deakin Health Economics, Deakin University,
Melbourne, Australia.

Received: 25 November 2011 Accepted: 28 May 2012
Published: 8 June 2012
References
1. Mathers CD, Loncar D: Projections of Global Mortality and Burden of

Disease from 2002 to 2030. PLoS Med 2006, 3(11):e442. 10.1371/journal.
pmed.0030442.

2. 4326.0 - National Survey of Mental Health and Wellbeing: Summary of Results;
http://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/4326.0Main%
20Features32007?opendocument&tabname=Summary
&prodno=4326.0&issue=2007&num=&view=

3. Sawyer M, Arney F, Baghurst P, Clark J, Graetz B, Kosky R, Nurcombe B,
Patton G, Prior M, Raphael B, et al: Mental Health of Young Australians.
Canberra: Commonwealth Department of Health and Aged Care; 2000.

4. Bor W, Najman JM, O'Callaghan M, Williams GM, Anstey K: Aggression and
the development of delinquent behaviour in children. In Trends and issues
in crime and criminal justice series, No 201. Canberra, ACT: Australian Institute
of Criminology; 2001.

5. Bosquet M, Egeland B: The development and maintenance of anxiety
symptoms from infancy through adolescence in a longitudinal sample.
Dev Psychopathol 2006, 18(2):517–550.

6. Campbell SB: Behavior problems in preschool-children - A review of
recent research. J Child Psychol Psychiatry 1995, 36(1):113–149.

7. Shaw DS, Gilliom M, Ingoldsby EM, Nagin DS: Trajectories leading to
school-age conduct problems. Dev Psychol 2003, 39(2):189–200.

8. Shaw DS, Owens EB, Giovannelli J, Winslow EB: Infant and toddler
pathways leading to early externalizing disorders. Journal of the American
Academy of Child and Adolescent Psychiatry 2001, 40(1):36–43.

9. Access Economics: The economic impact of youth mental illness and the cost-
effectiveness of early intervention. Canberra: Access Economics; 2009.

10. Lunkenheimer ES, Dishion TJ, Shaw DS, Connell AM, Gardner F, Wilson MN,
Skuban EM: Collateral benefits of the Family Check-Up on early
childhood school readiness: Indirect effects of parents' positive behavior
support. Dev Psychol 2008, 44(6):1737–1752.
11. Beardslee WR, Wheelock I: In Children of parents with affective disorders,
Handbook of depression in children and adolescents. Edited by Reynolds WM,
Johnston HF. New York: Plenum Press; 1994:463–479.

12. Bayer JK, Sanson AV, Hemphill SA: Parent influences on early childhood
internalizing difficulties. J Appl Dev Psychol 2006, 27(6):542–559.

13. Barlow J, Stewart-Brown S: Behavior problems and group-based parent
education programs. J Dev Behav Pediatr 2000, 21(5):356–370.

14. Brenner V, Fox RA: Parental discipline and behavior problems in young
children. J Genet Psychol 1998, 159(2):251–256.

15. Bayer JK, Hiscock H, Ukoumunne OC, Price A, Wake M: Early childhood
aetiology of mental health problems: a longitudinal population-based
study. J Child Psychol Psychiatry 2008, 49(11):1166–1174.

16. Mrazek PJ, Haggerty RJ: In New directions in definitions, Reducing Risks for
Mental Disorders: Frontiers for Preventive Intervention Research. Edited by
Mrazek PJ, Haggerty RJ. Washington DC: The National Academies Press;
1994:19–30.

17. Bayer J, Hiscock H, Scalzo K, Mathers M, Macdonald M, Wake M: Growing the
evidence base for early intervention for young children with social, emotional
and/or behavioural problems, Department of Human Services. Victoria: A
systematic review for Strategic Planning Branch; 2008.

18. Olds D, Henderson CR, Cole R, Eckenrode J, Kitzman H, Luckey D, Pettitt L,
Sidora K, Morris P, Powers J: Long-term effects of nurse home visitation on
children's criminal and antisocial behavior - 15-year follow-up of a
randomized controlled trial. JAMA 1998, 280(14):1238–1244.

19. Fraser JA, Armstrong KL, Morris JP, Dadds MR: Home visiting intervention
for vulnerable families with newborns: Follow-up results of a randomized
controlled trial. Child Abuse and Neglect 2000, 24(11):1399–1429.

20. Kemp L, Harris E, McMahon C, Matthey S, Vimpani G, Anderson T, Schmied
V, Aslam H, Zapart S: Child and family outcomes of a long-term nurse
home visitation programme: a randomised controlled trial. Arch Dis Child
2011, 96(6):533–540.

21. Herman KC, Borden LA, Reinke WM, Webster-Stratton C: The impact of the
Incredible Years parent, child, and teacher training programs on
children's co-occurring internalizing symptoms. Sch Psychol Q 2011,
26(3):189–201.

22. Shaw DS, Dishion TJ, Supplee L, Gardner F, Arnds K: Randomized trial of a
family-centered approach to the prevention of early conduct problems:
2-year effects of the Family Check-Up in early childhood. J Consult Clin
Psychol 2006, 74(1):1–9.

23. Offord DR, Kraemer HC, Kazdin AE, Jensen PS, Harrington R: Lowering the
burden of suffering from child psychiatric disorder: Trade-offs among
clinical, targeted, and universal interventions. Journal of the American
Academy of Child and Adolescent Psychiatry 1998, 37(7):686–694.

24. Heinrichs N, Bertram H, Kuschel A, Hahlweg K: Parent recruitment
and retention in a universal prevention program for child behavior
and emotional problems: Barriers to research and program
participation.
Prev Sci 2005, 6(4):275–286.

25. Zubrick SR, Ward KA, Silburn SR, Lawrence D, Williams AA, Blair E, Robertson
D, Sanders MR: Prevention of child behavior problems through universal
implementation of a group behavioral family intervention. Prev Sci 2005,
6(4):287–304.

26. Bayer JK, Hiscock H, Ukoumunne OC, Scalzo K, Wake M: Three-year-old
outcomes of a brief universal parenting intervention to prevent
behaviour problems: randomised controlled trial. Arch Dis Child 2010,
95(3):187–192.

27. Hiscock H, Bayer JK, Price A, Ukoumunne OC, Rogers S, Wake M: Universal
parenting programme to prevent early childhood behavioural problems:
cluster randomised trial. British Medical Journal 2008, 336(7639):318–321.

28. Perera R, Heneghan C, Yudkin P: A graphical method for depicting
randomised trials of complex interventions. British Medical Journal 2007,
334(7585):127–129.

29. Schulz KF, Altman DG, Moher D: CONSORT 2010 statement: updated
guidelines for reporting parallel group randomised trials. Deutsche
Medizinische Wochenschrift 2011, 136(15):E26–E26.

30. Census of Population and Housing: Socio-Economic Indexes for Areas (SEIFA),
Australia - Data only Canberra: Australian Bureau of Statistics; http://www.abs.
gov.au/AUSSTATS/abs@.nsf/DetailsPage/2033.0.55.0012006?OpenDocument

31. Department of Education and Early Childhood Development: Maternal and
Child Health Services Annual Report 2008–2009. Melbourne: Victorian
government; 2010. Volume.

http://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/4326.0Main%20Features32007?opendocument&tabname=Summary&prodno=4326.0&issue=2007&num=&view=
http://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/4326.0Main%20Features32007?opendocument&tabname=Summary&prodno=4326.0&issue=2007&num=&view=
http://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/4326.0Main%20Features32007?opendocument&tabname=Summary&prodno=4326.0&issue=2007&num=&view=
http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/2033.0.55.0012006?OpenDocument
http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/2033.0.55.0012006?OpenDocument


Hiscock et al. BMC Public Health 2012, 12:420 Page 9 of 9
http://www.biomedcentral.com/1471-2458/12/420
32. Achenbach T, Rescorla L: Child Behavior Checklist for ages 1 1/2–5.
Achenbach system of empirically based assessment. Burlington VT:
University of Vermont; 2000.

33. Gill A, Hyde L, Shaw D, Dishion T, Wilson M: The Family Check-Up in early
childhood: a case study of intervention process and change.
Journal of Clinical Child and Adolescent Psychology 2008, 37(4):893–904.

34. Kemper JJ, Kelleher KJ: Family psychosocial screening: instruments and
techniques. AmbulatoryChild Health 1996, 1:325–339.

35. Dadds MR, Powell MB: The relationship of interparental conflict and
global marital adjustment to aggression, anxiety, and immaturity in
aggressive and nonclinic children. Journal of Abnormal Child Psychology
1991, 19(5):553–567.

36. Sharpley CF, Rogers HJ: Preliminary validation of the abbreviated Spanier
dyadic adjustment scale - some psychometric data regarding a
screening-test of marital adjustment. Educ Psychol Meas 1984,
44(4):1045–1050.

37. Oberklaid F, Sanson A, Pedlow R, Prior M: Predicting preschool behaviour
problems from temperament and other variables in infancy. Pediatrics
1993, 91(1):113–120.

38. Brothers KB, Glascoe FP, Robertshaw NS: PEDS: Developmental milestones
- an accurate brief tool for surveillance and screening. Clin Pediatr 2008,
47(3):271–279.

39. Varni JW, Limbers CA, Burwinkle TM: Parent proxy-report of their children’s
health-related quality of life: an analysis of 13,878 parents’ reliability and
validity across age subgroups using the PedsQL™ 4.0. Generic Core
Scales. Health and Quality of Life Outcomes 2007, 5:1043–1051.

40. Lovibond PF, Lovibond SH: The structure of negative emotional states -
Comparison of the Depression Anxiety Stress Scales (DASS) with the
Beck Depression and Anxiety Inventories. Behav Res Ther 1995,
33(3):335–343.

41. Richardson J, Day N, Peacock S, Iezzi A: Measurement of the quality of life
for economic evaluation and the Assessment of Quality of Life (AQoL)
Mark 2 Instrument The. Aust Econ Rev 2004, 37(1):62–88.

42. Coast J: Is economic evaluation in touch with society's health values?
British Medical Journal 2004, 329(7476):1233–1236.

43. Donner A, Klar N: Design and Analysis of Cluster Randomization Trials in
Health Research. London: Arnold; 2000.

44. Campbell MJ: Cluster randomized trials in general (family) practice
research. Statistical Methods in Medical Research 2000, 9:81–94.

45. Goldstein H: Multilevel Statistical Models. 3rd edition. London: Hodder Arnold;
2003.

46. Hanley JA, Negassa A, Edwardes MDD, Forrester JE: Statistical analysis of
correlated data using generalized estimating equations: An orientation.
Am J Epidemiol 2003, 157(4):364–375.

doi:10.1186/1471-2458-12-420
Cite this article as: Hiscock et al.: Preventing mental health problems in
children: the Families in Mind population-based cluster randomised
controlled trial. BMC Public Health 2012 12:420.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods/design
	Discussion
	Trial registration

	Background
	Universal and targeted approaches to prevention of child mental health problems

	Methods/design
	Design
	Funding and ethics approval
	Recruitment process
	Inclusion criteria
	Exclusion criteria
	Allocation

	link_Fig1
	Interventions
	Content

	Process: combined arm
	Process: targeted arm
	Process: usual care arm
	Outcome measures
	Prognostic factors
	Economic evaluation

	link_Tab1
	Power calculation and study population
	Analyses

	Discussion
	Competing interests
	Authors´ contributions
	Acknowledgments
	Author details
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5
	link_CR6
	link_CR7
	link_CR8
	link_CR9
	link_CR10
	link_CR11
	link_CR12
	link_CR13
	link_CR14
	link_CR15
	link_CR16
	link_CR17
	link_CR18
	link_CR19
	link_CR20
	link_CR21
	link_CR22
	link_CR23
	link_CR24
	link_CR25
	link_CR26
	link_CR27
	link_CR28
	link_CR29
	link_CR30
	link_CR31
	link_CR32
	link_CR33
	link_CR34
	link_CR35
	link_CR36
	link_CR37
	link_CR38
	link_CR39
	link_CR40
	link_CR41
	link_CR42
	link_CR43
	link_CR44
	link_CR45
	link_CR46


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


