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Abstract

Background: Universal child health services (UCHS) provide an important pragmatic platform for the delivery of
universal and targeted interventions to support families and optimize child health outcomes. We aimed to identify
brief, evidence-based interventions for common health and developmental problems that could be potentially
implemented in UCHS.
Methods: A restricted evidence assessment (REA) of electronic databases and grey literature was undertaken
covering January 2006 to August 2019. Studies were eligible if (i) outcomes related to one or more of four areas:
child social and emotional wellbeing (SEWB), infant sleep, home learning environment or parent mental health, (ii) a
comparison group was used, (iii) universal or targeted intervention were delivered in non-tertiary settings, (iv)
interventions did not last more than 4 sessions, and (v) children were aged between 2 weeks postpartum and 5
years at baseline.
Results: Seventeen studies met the eligibility criteria. Of these, three interventions could possibly be implemented
at scale within UCHS platforms: (1) a universal child behavioural intervention which did not affect its primary
outcome of infant sleep but improved parental mental health, (2) a universal screening programme which
improved maternal mental health, and (3) a targeted child behavioural intervention which improved parent-
reported infant sleep problems and parental mental health. Key lessons learnt include: (1) Interventions should
impart the maximal amount of information within an initial session with future sessions reinforcing key messages,
(2) Interventions should see the family as a holistic unit by considering the needs of parents with an emphasis on
identification, triage and referral, and (3) Brief interventions may be more acceptable for stigmatized topics, but still
entail considerable barriers that deter the most vulnerable.
Conclusions: Delivery and evaluation of brief evidence-based interventions from a UCHS could lead to improved
maternal and child health outcomes through a more responsive and equitable service. We recommend three
interventions that meet our criteria of “best bet” interventions.

Keywords: Child public health, Mental health, Sleep, Infant, Emotional and social wellbeing, Home learning
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Background
There is now strong evidence that the early years of
childhood, especially the first 1000 days from concep-
tion, impacts the long-term health, social and economic
wellbeing of the individual across their life course [1–3].
Children who experience adversity in early childhood
(e.g. poverty, parent mental illness, child abuse) are not
only at increased risk of developmental delay [4, 5], but
they are also at increased risk of poor health outcomes
in later life [6]. Globally, the high prevalence of common
health and developmental problems in families is associ-
ated with increasing social disadvantage [7]. Prevention
of these problems, known as ‘millennial morbidities’, is
increasingly seen as critical to addressing inequity and
the future human capital of countries [8, 9]. Inequity is
commonly seen as the presence of systematic and poten-
tially remediable differences among population groups
[10] and, as intervening in early life is the most cost-
effective time to influence the health of an individual
across the life course [11], it makes sense that universal
child health services (UCHS) around the world are best
placed to provide equitable and effective care. UCHS are
a highly valued and critical part of the health system in
most high-income countries (HIC), and delivered with
remarkable similarity by nurses, health visitors and/or
pediatricians [12]. Most services consistently provide a
platform for early identification and referral for health
and developmental problems, support for at-risk fam-
ilies, and health and developmental promotion.

While UCHS provide a potential platform for the deliv-
ery of evidence-based interventions, there are scant details
regarding which interventions might be effective, or how
to implement them [12]. The United States Institute of
Medicine [13] put forward a comprehensive framework to
classify public health prevention. Universal prevention is
defined as those interventions that are aimed to a whole
population group that have not been identified by in-
creased risk, with the aim of reducing the incidence of
problems, maladaptive behaviours or disorders before they
manifest. Targeted prevention can be divided into two dis-
tinct types; selective and indicated. Selective interventions
are aimed at individuals or subgroups who are at greater
risks of adverse outcomes as evidenced by biological, psy-
chological or social risk factors (e.g. poverty, ethnicity). In-
dicated interventions are aimed at individuals with pre-
existing symptoms or pre-clinical diagnoses for adverse
outcomes but who do not meet diagnostic criteria (e.g. pa-
tients with pre-gestational diabetes). It remains unclear
which of these approaches is best to address millennial
morbidities; or whether a combination is best that is mod-
elled on proportionate universalism, an approach that in-
volves the provision of a universal service to an entire
population with a scale and intensity proportionate to the
level of disadvantage and need [14].

Irrespective of whether a universal or targeted ap-
proach is taken, adoption of any intervention needs to
be balanced against existing resources and its capacity to
be implemented within existing infrastructures. Inter-
ventions delivered in a brief format could theoretically
be more feasible and less costly to deliver by diverting
families from more expensive and intensive referral ser-
vices; simultaneously maximising the utility of already
funded UCHS platforms. Furthermore, parents may be
reluctant to engage with services from perceiving them
as time consuming, disruptive and too overwhelming
[15]. Brief interventions target a symptom or behavior
by providing clients with tools to change basic attitudes
and manage underlying problems for specific behavioral
change [16]. As such there is a need to develop and im-
plement intervention services in the early years that can
be effectively delivered in as few sessions as possible to
help improve engagement.

Given the dearth of evidence regarding brief interven-
tions we aimed to identify universal and targeted ‘best
bet’ evidence-based interventions that could be delivered
in a brief number of sessions to positively affect parental
and child health, wellbeing and development. Utilising
the Rapid Evidence Assessment (REA) approach [17], we
undertook a series of reviews related to four priority
areas with increasing rates of global prevalence, and are
a mixture of problems and protective factors that impact
on the long-term health and wellbeing of children: (i)
child social and emotional wellbeing (Child SEWB), (ii)
infant sleep disorders, (iii) home learning environment,
and (iv) parental mental health. This REA was con-
ducted to provide an overview of the evidence relating
to several outcomes. As such, data regarding effective-
ness, acceptability, bias, and implementation were com-
pared and interpreted across studies by authors to
inform the identification of ‘best bet’ interventions and
for the testing and implementation of brief interventions
to guide commissioners, service providers, and evalua-
tors. We hypothesise that brief interventions would be
more acceptable to both families and healthcare practi-
tioners as they may be easier to attend for those with
child-caring responsibilities and entail less resources to
deliver.

Methods
Search strategy and selection criteria
Rapid evidence assessment (REA) methodology was uti-
lised to systematically review the literature for each of
the four outcome areas. The REA approach applies
rigorous methods for locating, appraising and synthesis-
ing the evidence to provide structure, balance and trans-
parency of a practice, but the methodology places
restrictions in search criteria due to the breadth of evi-
dence [17]. We searched the following electronic
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databases with a limited date range of January 2006 to
March 2016:

� Cochrane Central Register of Controlled Trials
(searched DATE)

� Medline (searched DATE)
� PsycINFO (searched DATE)
� CINAHL (searched DATE)
� PubMed (searched DATE)

Grey literature with a priority focus on reports from
government agencies, and quality reports from reputable
stakeholders fitting the review scope were also searched.
International literature, in English only, that focused on
research from HIC, populations and settings was in-
cluded. Books and book chapters were excluded. An in-
dividual search strategy was performed for each
outcome area rather than a single over-arching search
strategy across all four areas. This gave a better reflec-
tion of the flow of studies for each topic at each stage of
screening for eligibility. The search was updated in Au-
gust 2019. The search criteria for each of the topics are
included in Additional file 1.

Eligibility criteria (PICOS format)
Participants
Interventions delivered to parent(s) and/or children dur-
ing the first 2 weeks to 5 years of the child’s life were eli-
gible. The minimum child age was set to 2 weeks to
exclude interventions delivered in the first few days after
childbirth when the parent/child is potentially still under
hospital care. However, studies recruiting in hospitals
within 2 weeks of birth were eligible. The limit was set
to 5 years to ensure interventions were offered primarily
to pre-schoolers, in keeping with the evidence that the
early years are central for future development.

Studies focusing exclusively on the following popula-
tions were not eligible as they were delivered in com-
pletely different health care settings:

– Parent(s) and/or children from low-income coun-
tries, populations and settings

– Parent(s) and/or children with a clinical diagnosis of
an emotional, behavioural or conduct disorder (e.g.
anxiety disorder, ADHD)

– Parent(s) and/or children with specific disabilities/
illnesses or comorbidities (e.g. cancer)

– Unique environmental circumstances (e.g. refugee,
disaster zone, military families, homeless)

Interventions
The current review aimed to identify universal and tar-
geted interventions (selective and indicated) as defined
by the United States Institute of Medicine [13]. Studies

were excluded if it could not be determined whether the
intervention was universal or targeted. Tertiary interven-
tions (e.g. interventions that reduce disability, enhance
rehabilitation and prevent relapses and recurrences of
the illness) and/or interventions delivered in a tertiary
setting were not eligible.

Countries differ in the number of visits/sessions of-
fered as part of universal care, and NICE guidance’s def-
inition of a ‘brief’ intervention extends from ‘a single
session or multiple brief sessions’ [18]. In the absence of
a universally agreed definition of what is considered a
‘brief’ intervention in child service delivery, we decided
to use four sessions as our cut-off. The principal reason
for this decision is that, in comparisons of the number
of visits recommended in the child health policies of
high-income countries of Australia, Canada, USA,
Denmark, Finland, Sweden, and Norway [19, 20], the
four sessions mandated in the UK is the lowest reported
(Health Child Programme, 2009) [21]. Thus, interven-
tions delivered across four sessions could be adapted to
even the country with the briefest opportunity to imple-
ment (e.g. 5-session interventions automatically preclude
adaptation to the UK). In addition, the 4-session defin-
ition is used globally for categorising interventions as
‘brief’ for other public health issues of alcohol misuse,
smoking, and physical inactivity [22–24]. Interventions
that stipulated that parents follow a specific regime out-
side of the sessions were excluded as (i) intervention fi-
delity may vary dramatically within participant groups,
and (ii) ability to adhere to a schedule may impact par-
ental confidence. These tight inclusion criteria ensured
that eligible studies could be adapted for delivery within
existing universal child health service structures where
only a handful of visits are achievable [25]. No restric-
tions were placed on the length of time of the interven-
tion sessions.

Interventions delivered by any healthcare practitioner,
family member or peer were eligible for inclusion, pro-
vided they were deliverable within a UCHS platform. For
example, an intervention where clinical psychologists de-
livered cognitive-behavioural techniques within a tertiary
setting would not be eligible but if the same psychologist
delivered the same techniques as part of a well-child
care program then the intervention could be considered
eligible. Telephone-, digital- and internet-based and in-
person interventions were all eligible for inclusion if they
were delivered in a finite and structured format. Inter-
ventions that were not session-based and allowed con-
tinual access to support were excluded, for example,
online forums where mothers could speak with peers or
practitioners at their convenience. Interventions which
involved screening but no structured, session-based re-
sponse for women exceeding screening instrument
thresholds were also excluded. Interventions delivered in
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any setting (e.g. home, community, healthcare) were eli-
gible except for interventions targeting outcomes relat-
ing to ‘home learning environment’. Due to the
confounding influence of nursery/pre-school/community
groups in fostering similar outcomes and the focus of
universal services being on the family unit, we stipulated
an additional inclusion criterion that infants had to re-
ceive the interventions targeting home learning environ-
ment within their home. This permitted (i) interventions
provided to parents outside of the home but to be deliv-
ered to the infant in the home and (ii) interventions de-
livered directly to the child by intervention provider (e.g.
healthcare practitioner). There were no restrictions on
the behavioural content used in eligible interventions
(e.g. goal setting, self-monitoring, feedback on the be-
haviour). Lastly, pharmacological interventions were not
considered eligible due to their lack of suitably to a uni-
versal child services’ platform.

Comparison groups
Studies with the following comparison groups were
eligible:

1. Usual care pathways, wait-list or no-intervention
comparison control groups

2. Assessment-only
3. Leaflet-based information.

Follow up assessments where there was not an equiva-
lent control group comparison would not be reported.

Outcomes
To decide the selection of priority areas, an initial ‘long
list’ of 24 key topics was generated for consideration by
a group of child health clinicians and researchers. The
topic list covered indicators that were considered rele-
vant from national frameworks for early childhood
health and development [21, 26]. While there was not
capacity in the rapid timeframe of the REA to directly
consult with members of the public, this was amelio-
rated by the use of the data from the Child Health
Poll, which is a survey of a nationally representative
sample of 2000 Australian households with children,
and examining the website traffic on the Raising Chil-
dren Network (an Australian evidence-based parenting
website) [27].

A short list of five topics was derived from the ‘long
list’ through use of a prioritisation matrix which aimed
to score each topic based on (1) prevalence, (2) signifi-
cant impact to families and communities, and (3) felt to
be relevant to current public health and public policy
strategic priorities. This was done through a group of
experts rating each topic on dimensions of relative
prevalence estimates for vulnerable families, relative

severity and burden of outcomes, and community inter-
est. This group of experts included paediatricians, re-
searchers, nurses, and the chief advisor on Child &
Youth Health to ministry of Health in Australia. The pri-
oritisation matrix informed discussions with the research
team to determine which topics should be selected for
REA, to ensure that a range of topics were included, par-
ticularly given the natural overlap of some topics. The
selection process of priority areas is detailed in McLean
et al., 2016 [28]. The final topics included for REA were:

– Child social and emotional wellbeing (Child SEWB)
– Infant sleep disorders
– Home learning environment
– Parental mental health

Children with low social and emotional wellbeing
(SEWB) are at an increased risk of learning difficulties,
academic underachievement, and mental health disor-
ders [29, 30]. Infant sleep duration and quality can have
lasting impact on a child’s behavioural, cognitive and
physical development without early intervention [31],
and increases the likelihood of postnatal depression in
mothers from 10 to 45% [32]. The home learning envir-
onment is a key determinant of child development. Chil-
dren who grow up in a poor home learning environment
with sub-optimal stimulation have lower levels of educa-
tional achievement when they leave school and lower
employment levels in adulthood [33, 34]. One in five
children has a parent with a mental health disorder [35].
Poor parental mental health is known to increase the
risk of social and behavioural problems in childhood and
adolescence and increase the child’s risk of developing
mental health problems as they get older [36, 37]. Defi-
nitions of the priority areas and examples of the out-
comes that could be used to measure effects in these
areas are presented in Table 1.

Interventions may have collected outcome data relat-
ing to several areas, but each intervention was cate-
gorised as focusing on a single outcome area according
to the primary outcome or recruited population. The
purpose of categorising interventions under a primary
outcome area was to see whether uptake may have been
influenced by the ‘offer’ of the intervention. For example,
if an intervention invited families with infant sleep prob-
lems but measured sleep as a primary outcome and par-
ental mental health as a secondary outcome, it was
categorised as an infant sleep intervention.

Study design
Any study with a comparison group, including rando-
mised controlled trials (RCTs) and quasi-randomised tri-
als were eligible. All other trial designs without an
established comparison group were excluded. Systematic
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reviews were excluded but were searched for relevant
studies. Only studies with outcome data collected at
least 1 month after intervention delivery were eligible.

Selection of studies
Data was managed using EPPI-Reviewer 4 software,
which is EPPI-Centre’s comprehensive online software
tool for research synthesis. Search results for each topic
were filtered for duplicates and imported into EPPI-
Reviewer 4 software for screening against inclusion/ex-
clusion criteria based on title and abstract. Full-text ver-
sions of remaining eligible studies were retrieved and
imported to EPPI-Reviewer 4, for full-text screening.
Twenty percent of studies were also screened by a sec-
ond reviewer at the full-text screening stage, to ensure
consistency across the project. Consistency of 100% be-
tween reviewers was required before studies were ac-
cepted for inclusion, and discrepancies were resolved by
discussion between reviewers to achieve this. Eligible
studies remaining after this final screening were included
for review and subject to data extraction.

Data extraction and analysis
Data from the individual studies were extracted in a con-
sistent format using a form developed for this review. In-
formation extracted for each intervention included
details on:

– Approach (universal, selected, indicated)
– Content (what format did the intervention take and

what were they targeting)
– Mode of delivery (e.g. telephone, in-person, internet)

– Intensity (number of sessions, length of sessions)
– Provider (who delivered the intervention to

participants)
– Effectiveness (outcome data)
– Engagement (recruitment and attrition data)
– Adherence (to what extent did patients complete all

the intervention components)

To determine the length of an intervention, the end-
point was defined as the final time participants received
intervention content from the intervention provider.
Intervention contacts solely for data collection or for fol-
lowing up on participants without new content were not
classed as intervention sessions.

Self-report data and observer-reported outcome data
(e.g. video-coded behaviour assessment) were extracted.
Outcome data not relating to our four outcome areas
were not extracted. Data from intention-to-treat analyses
were used where reported. Due to variation in the wide
range of outcome measures used (both in terms of the
outcome areas and/or the instruments used to assess the
outcomes), it was not possible to conduct a meta-
analysis and results were reported using narrative syn-
thesis of findings.

Quality appraisal
The National Institute for Clinical Excellence (NICE)
quality appraisal checklist for quantitative studies was
used to assess study quality (http://www.nice.org.uk/).
This checklist considers the appropriateness of the the-
oretical approach, study design, data collection, trust-
worthiness, analysis, relevancy of the findings and ethics.

Table 1 Definition of outcomes
Topic Definition Outcomes of interest

Child social and emotional wellbeing Interventions designed to improve,
promote and optimise child behavioural
outcomes, positive social and/or emotional
wellbeing and reduce mental illness in
children.

- Externalizing behavioural problems
(e.g. oppositional defiance, antisocial
behaviour, and aggression)

- Internalising behaviour problems
(e.g. anxiety, depression)

- Infant attachment behaviour

Infant sleep disorders Behavioural and/or education interventions
that aim to prevent or improve sleep
problems.

- Difficulties falling or staying asleep
- Excessive total sleep time
- Night waking
- Settling problems

Home learning environment Interventions that aim to improve the home
learning environment of children by promoting
positive intellectual and social development
in the child.

- Any relevant cognitive areas (i.e. literacy,
pre-literacy, numeracy, pre-numeracy,
language and communication, and/or
general cognitive functioning).

- Frequency of reading, attitudes towards reading
- Literacy scores
- Language ability
- Vocabulary

Parent mental health Interventions that aim to (i) prevent mental
illness and promote positive mental health in
parents or (ii) improve outcomes of existing
mental health problems.

- Rates of diagnoses of mental health disorders
(e.g. anxiety, depression)

- Self-report on mental health symptom scales
(e.g. anxiety, depression)
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Studies received one of the following three potential
quality scores:

� ++ (Low risk of bias): All or most of the checklist
criteria are fulfilled; where they have not been
fulfilled, the conclusions are very unlikely to alter.

� + (Medium risk of bias): Some of the checklist
criteria are fulfilled, where they have not been
fulfilled, or not adequately described, the
conclusions are unlikely to alter.

� - (High risk of bias): Few or no checklist criteria are
fulfilled and the conclusions are likely or very likely
to alter.

Studies were not excluded based on quality but this
information was used to consider the conclusions of
included studies, and for the interpretation when
findings across studies differed. The quality appraisal
was used for deciding which interventions may be
most suitable for recommending as ‘best bet interven-
tions’. Two trained researchers appraised the quality
of each study.

Results
Figure 1 presents an example PRISMA (Preferred
Reporting Items of Systematic Reviews and Meta-
Analyses) flow diagram for child SEWB and the other
flow diagrams are presented in Additional file 2.

Nineteen unique studies were identified across the four
searches. Six studies primarily focused on child SEWB
[38–43]. Shaw et al. [38] was the only one of these six
studies to not also assess parental mental health. Four
studies primarily focused on infant sleep outcomes [44–
47]: of which, two also assessed parental mental health
and child SEWB [44, 45] and one also assessed parental
mental health [47]. Five studies focused on home learn-
ing environment and reported on no other outcome
areas [48–52]. Four studies focused on parental mental
health and reported on no other outcome areas [53–57].

A summary of study characteristics for each of the pri-
ority area outcomes is presented in Table 2. Although a
small number of studies for each priority area, there
were some observations: (i) Child SEWB studies were
predominantly targeted, low risk of bias, and delivered
by healthcare staff, (ii) Home learning environment stud-
ies were all universal, without group components and
predominantly delivered in healthcare settings, (iii) In-
fant sleep studies were predominantly single-session and
delivered by researchers, and (iv) Parental mental health
studies were all universal, and often single -session and
delivered by healthcare staff.

Table 3 highlights how individual study characteristics
are associated with effectiveness whereas Table 4 high-
lights how indicators of engagement from families is as-
sociated with effectiveness. Individual details of the
studies are presented in Additional file 3.

Fig. 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram for child social and emotional wellbeing
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1. Child social and emotional wellbeing

Of the eight studies that report outcomes relating to
child SEWB, six were considered to primarily target
child SEWB [38–43] whereas two primarily focused on
infant sleep in studies recruiting families that presented
with infant sleep problems [44, 45]. Studies examining
improvements for child SEWB were mostly well-
conducted with 7 of 8 fulfilling all or most of the NICE
checklist criteria (Hayes et al. [40] being the exception).
The outcome measures selected were comparable across
studies (five of the studies used the Child Behaviour
Checklist). Despite the robust study designs, the inter-
ventions themselves varied considerably in the format
they were delivered (e.g. group/individual, home visit/
health centre).

From these studies, there is evidence that populations
with identified risk factors can benefit from brief inter-
ventions that target child SEWB. Specifically, interven-
tions that focused on motivational interviewing and
examining family context to identify appropriate needs
had benefits 2 years later [38, 39]. Of the two studies pri-
marily targeting improving sleep, Gradisar et al. [44]

examined children of comparable ages to those in the
other studies whereas Hiscock et al. [45] recruited a
younger sample of infants but as their interventions fo-
cused on sleep it is not unexpected that child SEWB
remained unchanged.

There was little evidence of the effectiveness of univer-
sal interventions. Hiscock et al. [41] was both the only
(i) universal intervention and (ii) one of two studies tar-
geting child SEWB that did not demonstrate a benefit. A
structurally similar group-based intervention also held in
maternal child health centres in Melbourne, Australia
showed significant improvement in child SEWB [40].
Hiscock’s study [41] received a higher quality appraisal
than Hayes’s study [40], but an alternative explanation
may be that Hayes et al’s sample had self-referred so
may have been more engaged or motivated.

2. Infant sleep

Three of 4 studies tested infant sleep interventions
in indicated/selected populations, with Gradisar et al.
[44] asking participants to self-refer if their child was
experiencing a sleep problem while Hiscock et al’s

Table 2 Summary of study characteristics for each priority area
Child Social & Emotional Wellbeing
(n = 6)

Home Learning environment
(n = 5)

Infant sleep
(n = 4)

Parental mental health
(n = 4)

Approach

Universal 1 5 2 4

Selected/indicated 5 0 2 0

Risk of bias

High 1 1 1 1

Medium 0 2 1 2

Low 5 2 2 1

Group based component

Yes 3 0 2 2

No 3 5 2 2

Number of sessions

1 2 1 3 3

2 1 2 1 0

3 3 1 0 0

4 0 1 0 1

Setting

Family home 2 1 1 2

Health-related 4 4 3 2

Fields of intervention provider

Health 5 3 2 3

Social 2 1 0 1

Research 0 0 2 0

Other 2 2 0 0
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