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Preface

First, have a definite, clear, practical idea; a goal, an objective. Second, have the
necessary means to achieve your ends; wisdom, money, materials and methods.
Third, adjust all your means to that end. Aristotle

The field of child and adolescent psychiatry is an evolving one, de-
veloping not in a predictable linear manner but in a dialectic process of
multidirectional vectors that converge and diverge depending on the his-
torical, cultural, socioeconomic, and scientific pressures operating at any
particular point in time. Our current situation is one that has evolved from
this type of process, is currently embedded in its type of process, and will
continue to develop within this type of process. Predictions about where
we will end up are likely to be incorrect, as the variables that need to be
considered are legion and the interactions amongst those variables impos-
sible to fully understand. Thus simplistic suggestions for advancement of
our field are likely to be wrong, and our current considerations of what we
should be addressing and in what manner should be couched in humility
and in the need to constantly evaluate what is being done with the intent
to do better and to change direction when needed.

That being said, it is essential to consider our current state and develop
plans for future directions in a manner that may increase the likelihood of
the outcomes that we want to achieve. In this process a number of key con-
siderations need to be kept in mind. These include but may not be limited
to what should be done with the goal of increasing the public good, what
should be done to effectively alleviate suffering, and what do we need to
know to be able to achieve the two aforementioned goals.

1 Increasing the public good

This is a value proposition that arises from numerous historical consid-
erations including the construct of eudaemonia (arising from the work of
Aristotle and the Stoics) and the philosophical framework of utilitarian-
ism, perhaps earliest defined by Bentham. In its current iteration, it is often
considered within various human rights contexts, including the Universal
Declaration of Human Rights (United Nations General Assembly, 1948), the
Convention on the Rights of the Child (United Nations General Assembly,
1989), and the United Nations Declaration on the Rights of Indigenous

Xv



xvi Preface

Peoples (United Nations General Assembly, 2007). Within these frame-
works, mental health is seen as a human right, and the advancement and
protection of this right are deemed to require active participation of the
state across a full spectrum of legislative, regulatory, funding, and pol-
icy initiatives that address mental health promotion, prevention of men-
tal illness and related morbidity, and the provision of appropriate mental
health care. Indeed, perhaps unknown to many psychiatrists and other
health care providers, there exists a United Nations Principles for the
Protection of Persons with Mental Illness and the Improvement of Mental
Health Care (United Nations General Assembly, 1991). The current United
Nations Sustainable Development Goals (https://www.un.org/sustain-
abledevelopment/sustainable-development-goals/. Accessed 16 October
2019) provide a global blueprint for actions that nations can engage in
to help achieve these goals. Parenthetically, not all states have endorsed
these values, and not all states that have endorsed them have moved rap-
idly to effectively implement them.

For those professionals working in child and adolescent psychiatry,
this value proposition challenges us to consider and effectively address
the social determinants of health—working with other health and human
service providers, policy makers, and the public to enhance those factors
that lead to positive health and mental health outcomes and working to
decrease those factors that negatively impact positive health and men-
tal health outcomes (for a practical approach to these issues see: World
Health Organization, 2016).

These factors are not equally distributed within and across different
jurisdictions globally. Some countries have made substantial progress in
addressing them—universal publicly funded health care insurance, for
example, while others have not. However, even within countries that have
made positive strides in this direction, not all segments of society have
shared equally in this advancement—for example, the economically dis-
advantaged, refugees, indigenous, or racialized populations. Child and
adolescent psychiatrists and allied professionals must play an active role in
both scenarios. They must be part of the sociopolitical force that increases
the public good for those jurisdictions in which substantial progress is
necessary for the general population and in those jurisdictions where seg-
ments of the population have not shared equally in these developments.

To help achieve this, training programs must be modified to enrich
current clinical and research competencies with skills that address social
determinants of mental health in a developmental framework consistent
with the work of child and adolescent psychiatrists and allied health pro-
fessionals. Additionally, child and adolescent psychiatry professionals and
organizations such as IACAPAP can provide guidance, support, and con-
sultation to policy makers and other decision makers; participate in civil
society organizations (such as NGO's) collaborating with like-minded
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health and human service professionals and related stakeholders that are

working to address these issues; and engage with the political process to
advance public support for these initiatives.

2 Effectively alleviate suffering

In our current sociocultural context, there is an increasing drive to fo-
cus our efforts and resources towards the amelioration of distress arising
from experiencing normal and usual existential challenges of life while
concurrently avoiding the more challenging address of the needs of those
who live with a mental illness or those exposed to dire and traumatic sit-
uations. Simply put, much effort is now being expanded in the domain of
met unneed, with inadequate attention to unmet need.

The original conceptualization of this construct focussed on the gap be-
tween treatment need for mental disorders and access to that treatment
(Andrews, 2000; Kohn, Saxena, Levav, & Saraceno, 2004). This has now
evolved to include the hedonic components of ‘wellness” which have
shifted public attention from the needs of those living with a mental ill-
ness or those living in dire and traumatic circumstances to meeting wants
driven by the subjective desire for enhancing pleasure and avoidance of
emotional discomfort. The wellness industry, now a 4.2 trillion dollar
global neoliberal economic juggernaut, has helped drive that direction
(Global Wellness Institute, 2019). Suffering has been redefined as distress
and combined with the widening diagnostic creep of criteria for mental
disorders (see: Frances, A. Saving Normal. 2013); mental health resources
are increasingly being allocated to little or low need states with insuffi-
cient resources being allocated to those with proportionally greater needs
(see various criticisms of the New York City ‘Thrive’ initiative, such as
Eisenberg, 2019; Jaffe, n.d.).

Child and adolescent psychiatrists and allied health professionals can-
not turn their backs to those who have the greatest needs for treatment.
We must advocate for those who have those needs and also ensure that
what we provide is based on best available evidence, applied within the
framework of evidence-based care.

Our discipline is still evolving from a hypothesis driven and prac-
titioner experience led to an evidence-based medicine approach. An
evidence-based medicine approach entails the application of best avail-
able evidence together with practitioner experience and patient values and
needs (Masic, Miokovic, & Muhamedgic, 2008). It requires an appreciation
that not all evidence is created equal and demands that critical analysis of
literature and application of well-considered professional guidelines be
used to direct clinical care and to inform public conversations and stake-
holder consultations.
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To put it bluntly the common adherence to ‘best practice’ or
‘evidence-informed’ frameworks for treatments do not meet the standard
of evidence-based care.

While we accept that the optimal levels of evidence may not always be
available to support what we do, we must ensure that, when that evidence
is available, we apply it and that, when it is not available, we approach the
use of interventions cautiously and with transparency to our patients. In
particular, we must ensure that the highest standards of treatment research
are applied to interventions that we choose to provide. For example, the
rush to promote mindfulness for almost any form of mental ailment must
be reconsidered based on the quality of the research upon which the hype
was based and concerns about conflict of interest of many of authors who
reported positive results in applying these interventions (see Coyne, 2017,
2018; van Dam, van Vugt, Vago, et al., 2018).

3 What do we need to know

It is essential that policy makers have their considerations informed by
best available evidence that comes from the highest quality research. This
research must come from basic science, clinical science, epidemiology, and
real-world experiences. The traditional approach of research silos and the
historical exclusion of the end user of any and all interventions are now
slowly being replaced by increasing cross-disciplinary collaborations and
by research directions and activities informed by those who live with a
mental illness. Such directions are to be applauded and supported. As
these develop, it is essential that we use tools and methods of investiga-
tion that can provide us with the information that we need to make the
difficult decisions about which programs to fund, where we need to invest
given fierce competition for scarce financial resources and the impact of
popular vagaries, fads, and fancies that can capture the minds of decision
makers.

For example, two recent ‘research’ reports provide us with a cautionary
lesson of how research of different quality can produce different results,
which then must be responded to by policy makers.

First, a study in the United Kingdom in 2017 (Patalay & Fitsimons,
2017) reported that 25% of all 14-year-old girls suffered from depression.
This conclusion was based on self-reported symptoms that were not only
corroborated by parental report but also actually contradicted by parental
report (where the incidence of Depression was reported to be about 7%).
This finding of a 25% prevalence rate was widely publicized in both the
print and electronic media with the general conclusion that girls in the
United Kingdom were suffering from a mental health crisis. Numerous
‘reasons’ were put forward to account for this unprecedented rise in
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depression. Reputable child and adolescent mental health professionals
participated in promoting this crisis dialogue; very few provided a critical
analysis of this report in the public forum or urged caution in the enthusi-
asm to embrace this information.

Soon thereafter the NHS Digital, Governmental Statistical Service’s
report was published (NHS Digital, 2018). This more methodologically
rigorous case ascertainment based on semi-structured interview applica-
tion reported that the prevalence of all mental disorders in 5-19 years old
was about 13%, with depression at about 5%. This study received little
or no media attention and little or no public promotion by mental health
professionals.

A policy maker faced with these two research reports and the public
response to them has a difficult challenge. Developing policy informed
by these reports could result in interventions and funding allocations that
move in divergent directions. Thus it is imperative that researchers and
highly regarded child and adolescent mental health experts and organi-
zations speaking for our professional community ensure that the work
they are involved with is of the highest quality and that their public pro-
nouncements related to research reports are informed by critical analysis
of the science that these reports have been based on. Hype can lead to false
hope and other unhelpful outcomes.

This monograph provides a cornucopia of thoughtful and challenging
pieces. It illustrates the diversity and complexity of activities currently
underway in our discipline, across different locations globally. It crosses
traditional boundaries of academic and applied focus and brings different
important aspects together in one place, moving from perspectives rang-
ing from basic science to conceptual policy frameworks. For the reader
of today, it illustrates how important it is to continuously and critically
re-evaluate what we think we know and how to use the knowledge that
we currently have to help inform our work as we focus on our common
goal of building better lives for young people and their families.

Stanley Kutcher
Professor Emeritus, Dalhousie University, Halifax, NS, Canada
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1 Introduction

The International Association for Child and Adolescent Psychiatry and
Allied Professions (IACAPAP) has a longstanding tradition of organizing
a biennial congress, regular study groups, and ongoing support for the
career development of child and adolescent mental health professionals.
In conjunction with the biennial congresses, the Association has published
IACAPAP Monographs since 1970. Over the last 2years, we have been
preparing this IACAPAP Monograph, scheduled for publication in July
2020 for release at the 24th IACAPAP World Congress in Singapore.

The global SARS-CoV-2 (COVID-19) pandemic unexpectedly put the
brakes on the IACAPAP World Congress. Within a few months the pan-
demic had affected the lives of millions of people around the globe, led
to the deaths of hundreds of thousands of people, and caused a major
impact on all clinical and academic institutions and their activities (see,
for instance, Amaral & de Vries, 2020). Lockdown, social distancing, self-
isolation, and quarantine have affected whole populations. Directly or
(more frequently) indirectly, children and adolescents have suffered as a
result of, for instance, the death of family members, school closure, lack of
peer contact, domestic violence, and abuse (Van Lancker & Parolin, 2020).
The pandemic has caused financial hardship and food poverty to many
families, particularly those in low- and middle-income countries. The
physical and mental health consequences of the COVID-19 pandemic are
as yet unknown (Holmes et al., 2020). At the time of writing this introduc-
tion, preliminary reports indicated heightened levels of stress and anxiety
amongst many young people. Many of those with preexisting psychiatric
disorders had become more distressed or impaired, either as a result of in-
creased psychosocial stressors or due to an inability to access clinical care.

xxi
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No doubt, future IACAPAP publications and events will address many of
the mental health consequences of the pandemic as our knowledge base
and experience grows.

In view of the impossibility of a face-to-face congress, the Local
Organizing Committee supported by the IACAPAP Executive Committee,
agreed to replace the traditional congress with a series of web-based events,
with the first scheduled for Monday, 20 July 2020, the day the face-to-face
congress would have started. As part of this new format, the Monograph
will be available as an e-book. Fortunately, since 2016, the Monographs
have been available in both paper and electronic forms and since 2017
have been freely available online via the IACAPAP website (see https://
iacapap.org/monographs/) 1year after the respective congress. The 2020
Monograph was therefore able to transition to an e-book format without
major disruption. We are grateful that Elsevier, our publishing partner, has
been supportive of our effort and, in particular, of the free access agreement,
thus contributing to the IACAPAP mission to promote global dissemina-
tion of high-quality information about child and adolescent psychiatry and
mental health.

In spite of all the unexpected events and the strange world we all found
ourselves in, we are delighted to introduce this Monograph with a title
from the theme of the Singapore congress: “Starting at the Beginning:
Laying the foundation for lifelong mental health.” The book chapters are
grouped around four broad themes: (1) epidemiology and cultural per-
spectives; (2) environmental and other risk factors for neurodevelopmen-
tal disorders and perspectives from parents and systems to aid primary
and secondary prevention; (3) new perspectives on a number of contem-
porary mental health problems; and (4) a section on child and adolescent
mental health policy and services with an emphasis on the Asian context,
given the expected location of the 24th IACAPAP Congress.

2 Epidemiological and cultural perspectives in child and
adolescent mental health

Since 1997 many national surveys of child and adolescent mental health
in high-income countries have been published. This has been made pos-
sible by the advances in research methodology, with surveys typically us-
ing both questionnaires and interview assessments with large numbers
of children and adolescents. Gau and Chen provide a brilliant synthe-
sis of these surveys. The authors use these historical studies as a back-
ground to compare the key findings of the Taiwanese survey of children
aged 8-14years, the first such survey in an Asian country. The authors
select some major variables (e.g. gender, age, urban-rural differences, and
socioeconomic status) and examine their associations with the risks for
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disorders. They go on to report the discrepancy between community prev-
alence, clinic rates, and the burden of childhood psychiatric disorders in
Taiwan and consider some of the reasons (including the perceived stigma
of mental health disorders) for these discrepancies.

Sociocultural influences in child and adolescent mental health are the
focus of the chapter by Guererro. The chapter is a timely reminder of the
way culture and migration experiences may influence the prevalence of
disorders such as psychosis and also may play a pathoplastic effect on
symptoms. Many young people live in multicultural societies and become
bicultural or multicultural themselves as successful strategies for adapta-
tion. This observation highlights the need for mental health practitioners
to be aware of these processes and achieve cultural competence for effec-
tive clinical practice.

3 Developmental neuropsychiatry: Risk and intervention
opportunities

Industrialization and consequential environmental damage and ne-
glect have occurred across the globe, including in many Asian countries
in recent decades. It has been known for many years that chemical pol-
lutants, including heavy metals, are detrimental to children’s health. Jang
and colleagues provide a timely review and discussion of the neurodevel-
opmental consequences of consumption of mercury, lead, and other con-
taminants, based on recent studies carried out in South Korea. They found
impaired neurocognitive function with lower IQ scores and elevated
neuropsychiatric symptoms (including inattention and autism spectrum
behaviors) in many studies. These alarming findings will be relevant to
many other countries and regions.

The range of causes of neurodevelopmental disorders, including the
genetic, environmental, and possible role of the microbiome, is the start-
ing point for the sophisticated integration of this topic by Eapen and col-
leagues. They go on to discuss diagnostic and cultural influences on service
delivery. Finally the authors consider workforce issues, care pathways,
and other elements required for system-based approaches to prevention
and intervention delivery. One specific aspect of this is taken further by
Schlebusch and colleagues, who provide a nuanced and comprehensive
account of the considerations for implementing early interventions for
autism spectrum disorders (ASD) in resource-limited settings. Although
their account is related to substantial work carried out in South Africa, it
will be highly relevant to the situation in other low- and middle-income
countries and low-resource settings in high-income countries. They pro-
vide details about a range of parenting education and training (PET) and
parent-mediated (PMT) programs for ASD and stress the importance of
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deep knowledge of the local culture and parenting practices. This is a
topic of active research that will be keenly watched by practitioners and
policymakers who will be awaiting studies on cost-effectiveness to guide
resource allocation.

4 New perspectives on problems and disorders

Psychiatric classificatory systems have national and local variations, as
reflected by the inclusion in ICD-10 of culture-specific disorders (World
Health Organisation, 1993). This is also recognized in ICD-11 (Gureje,
Lewis-Fernandez, Hall, & Reed, 2019). In Asia a number of culture-specific
disorders have been described. Here, we include a fascinating account of
‘hikikomori’, a form of severe withdrawal in which individuals, usually
male, are house bound for long periods of time. Although the condition
has been described in a number of countries, there are estimated to be more
than 1 million sufferers in Japan. Kato provides a developmental model of
hikikomori that encompasses interconnected cultural, family, and societal
influences in the formulation. The author proposes operational definitions
of hikikomori and gives detailed accounts of approaches to therapy.

The link between culture and international classifications is further
illustrated by the inclusion of gaming disorder in the recently released
ICD-11. The occurrence of gaming disorder is related to the widespread
availability of computers, smartphones, and other mobile devices, on
the one hand, and the increasing sophistication in the creation of entic-
ing games and activities. King and Delfabbro give a comprehensive sum-
mary of gaming disorder, introducing the phenomenon and definitions,
epidemiology, etiology, treatment, and prevention possibilities. Many
practitioners will find this chapter immensely helpful, not least to guide
recognition of comorbidities in some of their patients who may have
ADHD and ASD, in particular, and who might benefit from an expanded
formulation and treatment plan.

In this section, there are two further insightful and helpful chapters
in areas that have seen a growing evidence base. Krebs and colleagues
write about challenges and pitfalls in the treatment of OCD in young
people. They address issues for CBT, such as enhancing motivation,
tackling mental rituals, and reducing family accommodation. They also
discuss obstacles to psychopharmacological management, attitudes to
medication use, drugs of choice, and when to discontinue the medica-
tion. The final chapter in this section by Coghill and Seth is about ADHD.
The authors address developmental perspectives, including discussion
of the changing the age-of-onset criterion and comorbidities. The treat-
ment section of the chapter discusses the general principle as well as a
detailed consideration of medication management intending to achieve
good outcomes.
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5 Child and adolescent mental health policy and services—
Asian perspectives

The final section of the IJACAPAP Monograph addresses policy and
service delivery issues with an emphasis on the Asian context. Fung and
Poremski provide an overview of service issues addressing the structure
of services, legal issues, information systems, and workforce issues. They
address many aspects of system developments that can underpin policy.
The chapter concludes with an illuminating account of school-based child
and adolescent mental health services in Singapore. This very useful chap-
ter sets the scene for the account by Zheng, who addresses these issues in
China, the country that is home to the second-largest number of children in
the world. China has many unique socioeconomic characteristics, including
rapid development, one-child family policy, and large numbers of parents
migrating to urban areas for work who then leave their children behind to
be cared for by relatives. All these have significant implications for mental
health. Zheng goes on to describe the structure of services and the plans for
early intervention and detection. The final chapter by Hirota and colleagues
address child and adolescent mental health needs, services, and gaps in East
and Southeast Asia and the Pacific Islands. It picks up many of the themes
discussed by Gau and Chen on the prevalence of child and adolescent psy-
chiatric disorder and the treatment gap and by Fung and Poremski and also
Zheng by addressing human resources issues. The focus here is on the rel-
ative shortage of and training of child and adolescent psychiatrists in the
region. Hirota and colleagues usefully discuss findings from surveys into
the availability of child and adolescent psychiatric training schemes in the
region. The 5-year gap between the two surveys reveals how much progress
has been made, as well as what there is still to achieve. This and other issues
of the IACAPAP Monograph underline the enormous needs in child and
adolescent psychiatry and mental health around the globe and highlight
the importance of international Associations such as IACAPAP to support
global actions to reduce the identification and treatment gap for all.

June 2020.
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1 Introduction

Although mental health issues across the lifespan have attracted tre-
mendous attention during recent decades, mental illnesses in the child
and adolescent population remain a global public-health challenge (Patel,
Flisher, Hetrick, & McGorry, 2007). Mental disorders have been reported
to contribute a substantial proportion of Global Burden of Disease (GBD)
in terms of disability-adjusted life years (DALYs), years of life lost to pre-
mature mortality (YLLs), and years lived with disability (YLDs), espe-
cially for YLDs (Eaton et al., 2008; Kessler et al., 2009; Whiteford et al.,
2013). It was estimated that 7.4% of the global burden of the disease had
been attributed to mental disorders in the GBD Study 2010 (Whiteford
etal., 2013). Some common child and adolescent mental disorders, such as
autism spectrum disorder (ASD) (Baxter et al., 2015), attention-deficit/hy-
peractivity disorder (ADHD), and conduct disorder (CD) (Erskine et al.,
2014), accounted for a notable proportion in the GBD caused by mental
disorders. Furthermore, it is observed that there is an increasing trend of
the disease burden of mental disorders since 1990 (Whiteford et al., 2013).
These results have drawn attention to the importance of prevention of
mental disorders, especially for children and adolescents because the rel-
evant data are relatively less in these populations (Ustiin, 1999). Since the

Starting at the Beginning 3 © 2020 Elsevier Inc. All rights reserved.
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core symptoms of childhood-onset mental disorders may last to adoles-
cence and adulthood, they are very likely to cause functional impairment
and psychopathology in adulthood (Costello, Mustillo, Erkanli, Keeler,
& Angold, 2003). Hence, regular surveillance of mental conditions in the
child and adolescent population is one fundamental element to prevent
mental illness and improve mental well-being across the lifespan.

Since 1977 the World Health Organization has suggested that every
country should have plans and research for child mental health (World
Health Organization, 1977). However, only a few western countries have
carried out epidemiological programs. Furthermore, previous national
surveys have documented substantial prevalence rates changes be-
tween the Diagnostic and Statistical Manual of Mental Disorders, Third
Edition (DSM-III)-based (American Psychiatric Association, 1980), and
Fourth Edition (DSM-1V)-based (American Psychiatric Association, 1994).
However, there is a lack of empirical data on the prevalence and distri-
bution of a wide range of mental disorders based on the newly released
DSM-5 from a representative sample of children since May 2013 (American
Psychiatric Association, 2013). Due to added new disorders and chang-
ing diagnostic criteria for some disorders from the DSM-IV to the DSM-5
(van de Glind et al., 2014), there is an urgent need to have epidemiological
studies based on DSM-5 to identify up-to-date prevalence rates, risk fac-
tors, and disease burden estimates. This chapter consists of four sections:
prevalence rates, risk factors, disease burden, and clinical implications.

2 Prevalence rates of child mental disorders

2.1 National epidemiological surveys

Apart from the regular nationwide surveys of the mental health
of children and young people in England, carried out in 1999, 2004,
and 2017 (Table 1, https://digital.nhs.uk/data-and-information/
publications/statistical /mental-health-of-children-and-young-people-in-
england/2017/2017, accessed on November 16, 2019) (Ford, Goodman,
& Meltzer, 2003), only a few Western countries have conducted national
surveys, including Australia (Sawyer et al., 2001), Germany (Ravens-
Sieberer et al., 2008), the Netherlands (Verhulst, van der Ende, Ferdinand,
& Kasius, 1997), Israel (Farbstein et al., 2010), Italy (Frigerio et al., 2009),
and the United States (Kessler et al.,, 2012; Merikangas, Avenevoli,
Costello, Koretz, & Kessler, 2009; Nock et al., 2013) (Table 1). In Taiwan,
we conducted the first National Epidemiological Study of Child Mental
Disorders (Taiwan’s survey) in 2015-17 in a nationally representative sam-
ple of children aged 8-14 years old using the Chinese version of the Kiddie
Schedule for Affective Disorders and Schizophrenia Epidemiological

I. Epidemiological and cultural perspectives in child and adolescent mental health
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TABLE 1 Summary of National Surveys of Mental Disorders in children from different countries.

United
Countries Netherlands’ Australia Kingdom United States Germany Israel Italy Taiwan
First author Verhulst Sawyer MHCYP Merikangas | Kessler Ravens-Sieberer | Farbstein Frigerio Chen
Time frame of | 6months’ 12-months Current Lifetime 12-months | Current Current’ Current* Lifetime/current
prevalence (5-15y/0)
(1999, 2004,
and 2017)°
Study period | 1993 1997-98 1999, 2004, 2001-03 2003-06 2004-05 Unspecified 2015-17
2017
Publication 1997 2001 2003-19 2010 2012 2008 2010 2009 2019
year
Assessment CBCL(YSR and | CBCL(YSR and | DAWBA and A modification Several DAWBA CBCL(YSR K-SADS-E for
TRF) and DISC | TRF) and SCID | SDQ (ICD) of the CIDI questionnaires and TRF) and DSM-5, CBCL
for parentand | (DSM-IV) screen for DWBA (YSR and TRF
child versions anxiety, also) and SDQ
(DSM-I1I) depression,
ADHD,
conduct
disorder”
Sampling Multistage Multistage Stratified Stratified multistage Stratified two- | Two-stage Two-stage Stratified
method cluster sampling multistage sampling stage sampling | cluster cluster clustering
sampling sampling sampling sampling sampling

Continued



TABLE 1 Summary of National Surveys of Mental Disorders in children from different countries—cont’d

United
Countries Netherlands” | Australia Kingdom United States Germany Israel Italy Taiwan
Sample size 2916 4509 8664 (1999) 9244 17,641 957 3418 9560
6405 (2004) (questionnaires),
6219 (2017, 4816 (K-SADS)
5-15)
Participant’s | 4-18 4-17 5-15 (1999, 13-18 7-17 14-17 10-14 8-14
age range 2004)
2-19 (2017)
Examined Demographics, | Demographics, | Demographics, | Demographics, Demographics, | Demographics, | Demographics, | Demographics,
risk factors comorbidities, | quality of life, | mental health comorbidities, social rural-urban social class, comorbidities, | comorbidities,
and social class | risk behaviors, | services, family | class, sexual behaviors, factor, family learning social class, family /parent/
and services of | function, environmental-, and parenting | disability, social, family, | environment
mental health | school stress- and family- style, and social | physical and school factors, school
performance, related factors, peer class health, chronic | factors, functions,
stress relationships, saliva diseases, emotional perinatal factors,
emulation, accident, difficulties, and | bully, suicidal
social exercise, and genetic factors | behaviors
adjustment, social support
and physical

health




ADHD

Autism
spectrum
disorder

ODD

Conduct
disorder

Depressive
disorders’

Bipolar
disorder

Anxiety
disorders

Generalized
anxiety
disorder
Specific
phobia
disorder

Social anxiety
disorder

2.6

6.0

3.6

23.5

1.3

12.7

9.2

3.0

3.0

1.5,1.5,1.9

N/A,1.0,1.3

3.0,34,35
15,2.1,1.3

0.9,08,1.2

3.7,35,5.3

0.6,0.8,1.0

0.9,09,09

0.3,02,04

8.7

12.6
6.8

11.7

29

31.9

22

19.3

9.1

6.5

8.3
5.4

8.2

21

249

1.1

15.8

8.2

3.9 (aged 7-10)
2.2 (aged 11-17)

8.7 (aged 7-10)
9.7 (aged 11-17)

5.6 (aged 7-10)
4.9 (aged 11-17)

6.3 (aged 7-10)
4.0 (aged 11-17)

3.0

1.8
0.9

3.3

6.1

2.8

0.9

3.8

6.5

0.8

0.4

10.1/8.7

1.0

2.0/1.5
0.5/0.1

2.8/1.1

15.2/12.0

0.9/0.7

8.7/7.7

3.6/2.7

Continued



TABLE 1 Summary of National Surveys of Mental Disorders in children from different countries—cont’d

Countries

Netherlands’

Australia

United
Kingdom

United States

Germany

Israel

Italy

Taiwan

Panic
disorder

Agoraphobia

Separation
anxiety
disorder

OCD

Eating
disorders
Bulimia
nervosa

Anorexia
nervosa

Tourette
syndrome

Substance use
disorder

0.4

2.6

1.0

0.3

0.3

0.1

3.5

0.1,0.1,0.5

0.1,0.1,0.2
0.8,0.5,0.9

0.3,0.2,0.3
0.1,0.1,0.2

0.1,0.9,09

2.3

24
7.6

2.7

11.4

1.9

1.8
1.6

2.8

8.3

1.6% for
alcohol use
disorder; 1.2%
for drug use
disorder (aged
11-17)

0.4

1.2

0.2

0.3

0.4/0.1

0.4/0.4

4.4/22

1.4/0.8
0.7/0.5

0.2/0.2

2.6/2.1



PTSD - - 0.2,0.1,0.3 5.0 3.9 - 0.8 - 0.1/0.0

Any mental 35.5 - 9.7,10.1,11.2 49.5 40.3 - 11.7 8.2 for SCID; 31.6/25.0
disorder 9.8 for CBCL

Suicide-related problems

Ideation - - - 12.1° - 3.8 (aged 11-17) | — - 8.2/3.1
Plan 4.0° 3.6/1.7
Attempt - - - 41° - 2.9 (aged 11-17) | - - 0.7/0.3

ADHD, attention-deficit hyperactivity disorder; CBCL, Child Behavior Checklist; CIDI, Composite International Diagnostic Interview; TRF, Teacher Report Form of CBCL; YSR, Youth
Self-Report Form; DISC, Diagnostic Interview Schedule for Children; MHCYP, Mental Health of Children and Young People in England (https:/ /digital.nhs.uk/data-and-information/
publications/statistical/mental-health-of-children-and-young-people-in-england /2017 /2017); DAWBA, development and well-being assessment; SDQ, Strengths and Difficulties
Questionnaire; OCD, obsessive-compulsive disorder; ODD, oppositional defiant disorders; SCI, The Structured Clinical Interview for The Diagnostic and Statistical Manual of Mental
Disorders; PTSD, posttraumatic stress disorder.

“The prevalence of mental disorders of the national survey in the Netherlands was based on the parent or child versions of the DISC. The results of the prevalence rates of suicide-related problems in the United
States were extracted from Nock et al. (2013).

"The prevalence is the past 6-month prevalence.

“Time frame of disorders changed according to their diagnostic criteria.

"The Child Anxiety-Related Emotional Disorders for anxiety disorder; Center for Epidemiological Studies Depression Scale for Children for depression; Child Behavior Checklist for conduct disorder; German
ADHD Rating Scale and Conner’s Scale for ADHD.

“The results of the prevalence rates of suicide-related problems in the United States were extracted from Nock et al. (2013).
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version for DSM-5 criteria (K-SADS-E for DSM-5) (Chen et al., 2017; Chen,
Chen, Lin, Shen, & Gau, 2020). Amongst these Western studies the na-
tional survey in the Netherlands was the first one conducted in 1993,
whereas the latest one is conducted in the United Kingdom in 2017. After
that, no other Western counties have conducted such national studies in
child and adolescent population. The development and well-being assess-
ment (DAWBA) (Goodman, Ford, Richards, Gatward, & Meltzer, 2000)
and child behavior checklist (CBCL) (Achenbach & Edelbrock, 1983) are
the most commonly used interview assessment and questionnaires tool
in these surveys, respectively. The largest and smallest sample size was
found in Germany (n=17,641) and Israel (1 =957), respectively, probably
depending on the country’s population. Despite a wide range of varied
prevalence rates across these studies (prevalence of any mental disorders:
8.2%—49.5%), it has been suggested that 25%-30% of children and ado-
lescents are affected by any mental disorders (Costello, Egger, & Angold,
2005). Taiwan's weighted lifetime and 6-month prevalence rates for any
DSM-5 child mental disorders were 32.3% and 25.8%, respectively (Chen
et al., 2020).

2.2 Assessment tools for child and adolescent mental disorders

Two different methods, questionnaires and diagnostic interviews,
are used to examine the mental disorders in children and adolescents
in these national surveys. For the questionnaire the most common tool
may be the CBCL, which was developed by Achenbach and colleagues
to assess the common behavioral problems in children aged 4-18 years
old with three different informant versions: Youth Self-Report, Parent’s
Report, and Teacher’s Report Forms (Achenbach & Edelbrock, 1983).
The Strengths and Difficulties Questionnaire (SDQ) is also commonly
used in epidemiological studies (Goodman, 1997; Goodman, Meltzer,
& Bailey, 1998), particularly used with the DAWBA. Like CBCL, SDQ
has parent, teacher, and self-report forms and has been translated to
more than 60 languages, and both are widely used worldwide to assess
the child and adolescent psychopathology and function/competency.
There are many advantages of self-administered questionnaires when
compared with diagnostic interviews, such as more efficiency, no need
for interviewer training. However, there are also some disadvantages
derived from using the self-administered questionnaires, including
self-informant bias, lack of adequate knowledge, and understanding of
questions.

Several diagnostic interview instruments used in these national sur-
veys include the Diagnostic Interview Schedule (DIS) (Robins, Helzer,
Croughan, & Ratcliff, 1981), K-SADS (Ambrosini, 2000), Composite
International Diagnostic Interview (CIDI) (Kessler & Ustiin, 2004), and
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DAWBA (Goodman et al., 2000). Currently the most often used instru-
ment for making psychiatric diagnoses in the child and adolescent pop-
ulations in Taiwan is the K-SADS for DSM-IV (Tsai, Wu, & Gau, 2005)
and for DSM-5 (Chen et al., 2017). Nevertheless, it is common that large
epidemiological surveys include both questionnaires and diagnostic in-
terviews; for example, both Chinese version of the CBCL (Yang, Soong,
Chiang, & Chen, 2000), SDQ (Liu et al., 2013), and K-SADS-E were used
in Taiwan’s survey.

2.3 Taiwan’s survey: Lifetime and 6-month prevalence
of child mental disorders

Taiwan’s survey is a national epidemiological study on the common
mental disorders amongst children at Grade 3, Grade 5, and Grade 7. It
was conducted from May 2015 to January 2017 using a stratified cluster
sampling to select 69 schools all over Taiwan. The school sampling frame
was constructed using the schools stratified into seven major geographic
regions (highly urbanized cities, moderately urbanized cities, boomtowns,
general cities, aging cities, agriculture cities, and remote areas) based on
five variables: (1) the population density, (2) the population ratio of peo-
ple with educational levels of college or above, (3) the population ratio of
people over the age of 65, (4) the population ratio of agricultural workers,
and (5) the number of physicians per 100,000 people (Liu et al., 2006). The
final nationally representative sample consisted of 4816 children in grades
3 (n=1352), 5 (n=1297), and 7 (n=2167). All the participants underwent
face-to-face psychiatric interviews using the K-SADS-E for the DSM-5
(Chen et al., 2017), and they and their parents and teachers reported on the
questionnaires such as CBCL, YSR, TRF, and SDQ (Chen, Chen, & Gau,
2019; Tsai, Chen, & Gau, 2019). Eight interviewers with bachelor’s or mas-
ter’s degrees in psychology and > 6-month clinical and interview training
participated in this survey. During the study period, all the interviews and
data collection were reviewed and discussed weekly.

Taiwan’s survey used the inverse probability of censoring weighting
(IPCW) method to adjust for the weighted prevalence rates. After adjust-
ment for the possible nonresponse bias, the IPCW-adjusted prevalence
rates of mental disorders decreased by 0.1%-0.5% without any significant
differences in any of the comparisons between the unadjusted weighted
prevalence and IPCW prevalence rates (Chen et al., 2020). The lifetime
and 6-month IPCW-adjusted weighted prevalence rates (> 1%) included
anxiety disorders (15.2% and 12.0%), sleep disorders (11.7% and 6.2%),
attention-deficit hyperactivity disorder (ADHD, 10.1% and 8.7%), tic dis-
order (2.6% and 2.1%), oppositional defiant disorder (ODD, 2.0% and
1.5%), depressive disorders (2.8% and 1.1%), obsessive-compulsive disor-
der (OCD, 1.4% and 0.8%), and autism spectrum disorder (ASD, 1.0%; only
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lifetime prevalence). Overall the IPCW adjusted weighted lifetime, and
6-month prevalence rates for overall mental disorders were 32.3% and
25.8%, respectively, and at least two kinds of mental disorders were 12.9%
and 8.3%, respectively. 40.8% and 24.6% of all affected children with life-
time and 6-month mental disorders also suffered from additional men-
tal disorders, respectively. For suicide-related problems the lifetime and
6-month weighted prevalence rates were 8.2% versus 3.1% for suicidal
ideation, 3.6% versus 1.7% for suicidal plan, and 0.7% versus 0.3% for sui-
cidal attempts.

The discrepant prevalences of mental disorders across countries may
be explained by several methodological issues, such as the respondents’
age range, measurements, diagnostic criteria, the time frame of the preva-
lence estimate, and sampling methods. The lifetime prevalence rate of to-
tal mental disorders in children estimated in this study (32.3%) was within
the range of figures reported from national studies in the United States
(lifetime: 49.5% (Merikangas et al., 2010) and 12-months: 40.3% (Kessler
et al., 2012) for adolescents, aged 13-18years old) and the Netherlands
(6-months: 35.5% (Verhulst et al., 1997) for subjects 4-18 years old) using
diagnostic interviews but was considerably higher than national surveys
in other countries (current: 9.5%-19.2% (Farbstein et al., 2010; Ford et al.,
2003; Frigerio et al., 2009; Ravens-Sieberer et al., 2008; Sawyer et al., 2001)
for subjects 4-17years old) that mainly employed the development and
well-being assessment to assess youth’s psychopathology. Furthermore,
regarding comorbidity in Taiwan’s survey, our finding that 40.8% and
24.6% affected children would report other additional lifetime and
6-month mental disorders is highly close to the United States (lifetime:
40%) (Merikangas et al., 2010). Overall the prevalence rates of total men-
tal disorders in children were similar across the east and west, despite
different DSM versions used. One possible explanation might be that the
prevalence rates of several common child mental disorders are more likely
to be affected by the assessment tools rather than the diagnostic system
from DSM-1IV to DSM-5.

2.4 Comparisons of several major child and adolescent mental

disorders (DSM-1V to DSM-5)

2.4.1 Attention-deficit/hyperactivity disorder and mood
dysregulation disorder

Changes in the diagnostic criteria from the DSM-1V to the DSM-5 may
proportionally account for the differences in the prevalence rates of cer-
tain mental disorders between Taiwan’s survey and other national sur-
veys. For example, prevalence rates of ADHD in Taiwan’s survey were
largely similar to those from the Australian national survey (12-month
prevalence: 11.2%) (Sawyer et al., 2001) but were higher than figures from
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other national surveys (2.2%-8.7%) (Farbstein et al., 2010; Ford et al., 2003;
Frigerio et al., 2009; Kessler et al., 2012; Merikangas et al., 2009; Ravens-
Sieberer et al., 2008; Verhulst et al., 1997). The increase in ADHD preva-
lence might be attributable to the fact that the DSM-5 has widened the
threshold for ADHD diagnosis (van de Glind et al., 2014). For example,
the onset age of ADHD changed from ‘before the age of 7 years’ in the
DSM-1V to ‘before the age of 12 years’ in the DSM-5, the change of de-
scriptions for the criteria of ADHD as “clinically significant impairment’
to “interfere with or reduce the quality’, and the addition of ‘taps hands’ in
the first symptom of hyperactivity—-impulsivity in the DSM-5.

Similarly, for MDD, the minimum duration of MDD required was
shortened from ‘4weeks’ in the DSM-1V to “2weeks’ in the DSM-5. This
change may at least in part, account for the increased 6-month prevalence
rate of MDD in present Taiwan’s survey (Chen et al., 2020) compared with
previous Taiwanese research (Tsai et al., 2005). The increase in the preva-
lence of these two disorders from the DSM-1V to the DSM-5 has also been
reported in other studies (Uher, Payne, Pavlova, & Perlis, 2014; van de
Glind et al., 2014).

2.4.2 Oppositional defiant disorder/conduct disorder

Although the prevalence rates of ODD in Taiwan’s survey were sig-
nificantly lower than the figures in the US national survey (lifetime,
12.6% and 12-months, 8.3%) (Kessler et al., 2012; Merikangas et al., 2009),
they were similar to those in national surveys from the United Kingdom
(2.3%) (Ford et al., 2003) and Israel (1.8%) (Farbstein et al., 2010). On the
other hand, our prevalence rates of CD (lifetime, 0.5% and 6 months,
0.1%) were significantly lower than the rates from all other national sur-
veys (range from 0.9% to 9.7%) (Farbstein et al., 2010; Ford et al., 2003;
Frigerio et al., 2009; Kessler et al., 2012; Merikangas et al., 2009; Ravens-
Sieberer et al., 2008; Sawyer et al., 2001; Verhulst et al., 1997). One possi-
ble explanation is that ODD was usually identified in late childhood or
early adolescence, whereas CD usually occurs during adolescence (Rowe,
Costello, Angold, Copeland, & Maughan, 2010). Our participants were
children aged 8-14 (Grades 3, 5, and 7), much younger than their counter-
parts in other national surveys (13-18 years old). Moreover, Asian youths
were less likely to have CD compared with their Western counterparts at
similar ages (Sakai, Risk, Tanaka, & Price, 2008). Other risk factors such
as poor parenting, family dysfunction, socioeconomic inequality, and
adverse neighborhood (Fairchild et al., 2019; Gau et al., 2007) may vary
across countries.

2.4.3 Anxiety disorders

Table 1 presents the figures of anxiety disorders in Taiwan’s survey
(Chen et al., 2020) similar to those from the majority of national surveys
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(Farbstein et al., 2010; Kessler et al., 2012; Merikangas et al., 2010; Verhulst
et al., 1997), suggesting similar patterns of anxiety disorders between the
DSM-1V and the DSM-5 criteria. Although the extent of disability and rel-
evant impairment resulting from anxiety disorders was lower than major
mental disorders (Baxter, Vos, Scott, Ferrari, & Whiteford, 2014), the de-
velopment of anxiety disorders in young children and adolescents was
reported to be associated with increased risks of developing sequential
depression and functional impairment in adulthood (Bongers, Koot, van
der Ende, & Verhulst, 2003). As anxiety disorders in children have received
relatively less attention from clinicians, family, educators, and society as
shown in Taiwan’s national health insurance data, our findings strongly
suggest the need for primary prevention, early detection, and intervention
for anxiety disorders in the child and adolescent population.

2.4.4 Autism spectrum disorder

The prevalence of ASD was 1.0% in this study, higher than the results
from several earlier reports and the rate from a global metaanalysis (0.62%)
(Elsabbagh et al., 2012). However, this figure was similar to those reported
by the Mental Health of Children and Young People Survey in England in
2004 (1.0%) and 2017 (1.3%) and close to the recent estimate of ASD prev-
alence up to 2.2% in the National Health Interview Survey by the Centers
for Disease Control and Prevention in the United States (Zablotsky, Black,
Maenner, Schieve, & Blumberg, 2015) and 2.6% in South Korea (Kim et al.,
2011). Although the elevated rates in recent surveys might have been de-
rived from the differences in research methodology, they might also be
attributed to an increased awareness of ASD in the past few decades. The
increasing trend of prevalence of ASD highlights the importance of long-
term care needs for individuals with ASD and their families in Taiwan and
around the globe.

2.4.5 Suicide-related problems

Taiwan’s survey identified similar prevalence of suicide ideation but
a lower prevalence of suicidal attempts than Germany (current: 3.8% vs
2.9%) (Ravens-Sieberer et al., 2008) and the United States (lifetime: 12.1%
vs 4.1%) (Nock et al., 2013) possibly due to younger age in Taiwan’s survey
than Germany and the United States (Tang et al., 2009). Combining our re-
sults and the report of suicide as the second-leading cause of death in the
Taiwanese adolescent and early adult populations (Ministry of Welfare and
Health, 2017), the efforts of suicide prevention should be prioritized in our
mental welling plans for the young population. Several relevant issues war-
rant further investigation: (1) understanding the transition and risk factors
from suicidal ideation to suicidal attempts, then to actual suicide in chil-
dren; (2) comorbidities between suicide-related problems and mental dis-
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orders in children, especially for impulsivity, hyperactivity, and depressive

disorders; and (3) the family as an essential resource for the early detection
of a suicide risk and the prevention of related injuries and death in children.

3 Risk factors for child and adolescent mental disorders

Several risk factors are specific to certain mental disorders in childhood.
Sex, age, urban-rural, and socioeconomic status are specifically reviewed
and discussed herein.

3.1 Sex differences

The sex difference in mental disorders is considered the most stable
confounding factors in mental research (Riecher-Rossler, 2017); mood
or anxiety disorders are more prevalent in females (Seedat et al., 2009),
whereas neurodevelopment disorders, such as ADHD and ASD, are more
common in men (Merikangas et al., 2010). Several underlying mechanisms
are proposed to account for these sex differences: biological difference,
sociocultural assigned gender roles, gender/sex equality, and discrimi-
nation (Park, Bang, & Kim, 2014). Taiwan's survey showed the same sex
differences in the following mental disorders across the three school grade
levels. Boys were more likely than girls to have neurodevelopmental dis-
orders (ASD, ADHD, and tic disorder), ODD, CD, intermittent explosive
disorder (IED), disruptive mood dysregulation disorder (DMDD), depres-
sive disorders, and overall any psychiatric disorders (odds ratios, ORs,
1.52-17.38, all Ps <.05). However, anxiety disorders, depressive disorders,
gender dysphoria, and anorexia nervosa are more prevalent in girls than
in boys (ORs, 0.02-0.66, all P <.05).

These sex differences found in Taiwan’s survey are consistent with
literature documenting higher rates of ASD (Zablotsky et al., 2015) and
ADHD (Merikangas et al., 2010; Polanczyk, de Lima, Horta, Biederman,
& Rohde, 2007), ODD (Maughan, Rowe, Messer, Goodman, & Meltzer,
2004), CD (Loeber, Burke, Lahey, Winters, & Zera, 2000; Maughan et al.,
2004), IED (Kessler et al., 2006), and DMDD in boys, contributing to a
higher total psychiatric morbidity than girls, and higher rates of anxiety
disorders (Kessler et al., 2012; Merikangas et al., 2010), depressive disor-
ders (Lin et al., 2008), and anorexia nervosa (Bulik et al., 2006) in girls. The
novel findings of significant sex differences in DMDD (more common in
boys) and gender dysphoria (more common in girls) warrant further rep-
lication because they have been rarely examined, especially amongst child
and adolescent populations (Coccaro, 2012; Copeland, Angold, Costello,
& Egger, 2013; Zucker & Lawrence, 2009).
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3.2 Age effects

The onset, prevalence rates, and symptomatology of some mental
disorders are the functions of age across the developmental stage from
childhood to adolescence. For example, the essential features of neuro-
development disorders such as ADHD, tic disorder, and ASD are usually
observed starting from early childhood; impulse-control disorders, in-
cluding ODD and CD, and anxiety disorders emerge at adolescence or
earlier at childhood; and mood disorders and OCD had their onset across
adolescence. Schizophrenia is rarely found in adolescents. Hence the un-
derstanding of the age of onset and age effect in mental disorders allows
us to provide precisely the early detection or diagnosis of mental disorders
for timely intervention to offset adverse outcomes (Kessler et al., 2007).

Taiwan’s survey showed that MDD/PDD, suicide-related problems,
and OCD were more prevalent in Grade 7 children (ages of 12-14),
whereas reactive attachment disorder (RAD) and IED were more preva-
lent in Grade 3 (ages of 8-9) and Grade 5 (ages of 10-11) children. In addi-
tion to the biological aspect of development, the increased trends of these
disorders may be partially explained by increasing academic stress in ju-
nior high school (Lee, Wong, Chow, & McBride-Chang, 2006; Tan & Yates,
2011), adverse life event (Lensi et al., 1996), and developmental transition
(Burke, Loeber, Lahey, & Rathouz, 2005; Leckman & Bloch, 2008). The new
finding of age differences in RAD and IED (more common in 3rd and 5th
graders than 7th graders) needs further investigations (Coccaro, 2012;
Copeland et al., 2013; Zucker & Lawrence, 2009).

3.3 Urban—rural differences

The finding of Dohrenwend and Dohrenwend (1974) regarding a higher
prevalence of mental disorders in urban areas has been consistently repli-
cated and is still supported by a recent review (Peen, Schoevers, Beekman,
& Dekker, 2010). Such differences are most robust in some mental dis-
orders related to social problems and environmental stressors such as
depression, anxiety disorders, and sleep disorders. On the other hand,
although the prevalence of substance use disorders has been reported
higher in rural areas, some studies showed opposite results (Peen et al.,
2010). Such inconsistent results might come from the difficulty in defining
the ‘urban’ and ‘rural’. Taiwan’s survey found that the overall rates of
mental disorders were consistently higher in urban areas than rural areas.
Children who live in the urban area were more likely to have IED (odds
ratio, OR=9.19, 95% confidence interval (CI) of OR, 1.85-45.66), DMDD
(OR=22.54, 95% CI, 4.29-118.42), RAD (OR=1.95, 95% CI, 1.23-116.25),
and suicide-related problems (plan and attempt) (OR=1.99, 95% CI, 1.07-
3.73) when compared with those who live in rural areas.
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Such findings revealed by Taiwan’s survey are consistent with some re-
cent studies (Sharma et al., 2016; Vassos, Agerbo, Mors, & Pedersen, 2016;
Weaver, Himle, Taylor, Matusko, & Abelson, 2015) but contrary to earlier
Taiwan’s study by Tsai et al. (2005). The change might reflect that social
and environmental transformation, and that social inequality might have
affected the mental health of children (Fu, Lee, Gunnell, Lee, & Cheng,
2013). The increased stigma of mental disorders in modern urban cities
may be another reason (Ta et al., 2016).

3.4 Socioeconomic status

The association between poverty /low income and poor mental health
is another particular concern in current psychiatric research (McLeod &
Shanahan, 1993). Such associations can be explained by poor parenting,
psychological distress, and adverse developmental experiences such as
trauma, bullying, and substance use (McLeod & Shanahan, 1993) and are
closely linked and interacted in a complex negative cycle (Funk, Drew, &
Knapp, 2012). In addition the impact of differential social capital in rural
and urban on mental health may be another reason. It has been hypothe-
sized that the low social capital of a population would lead to increasing
the prevalence of mental disorders (Henderson & Whiteford, 2003). The
current literature has two hypotheses with opposite directions to inter-
pret the causal relationships of low socioeconomic status and mental dis-
orders: social selection and causation (Mossakowski, 2014). Amongst the
measures of socioeconomic status, community income (mean incomes of
households in a community) is amongst common measures in large-scale
epidemiological studies. Taiwan’s survey found that children who lived
in areas with lower community income were more likely to have neurode-
velopmental disorders (particularly in ASD and ADHD), suicide attempts,
ARFID, RAD, and any mental disorders. However, we found higher sui-
cidal ideation in children who lived in higher community income than
those in lower community income across the three graders (ages 8-14),
particularly significantly in Grade 5 children (ages of 8-9).

Taiwan’s finding of urban-rural differences and low community in-
come on mental disorders seems to be paradoxical at the first glance, that
is, the community income is usually higher in an urban area than in a rural
area. However, this finding may indicate that these two social environ-
mental factors may share common underlying mental health hazards such
as childhood adversity, socioeconomic stress (Bradley & Corwyn, 2002),
and parental neglect due to work or psychopathology (Ethier, Lacharite,
& Couture, 1995). Several disorders including depressive disorders,
suicide-related problems, and RAD are all associated with living in urban
areas and low socioeconomic communities. These disorders were subject
to family and environmental factors as well as life stress (Brent, 1995),
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supporting the social causation hypothesis—economic stress and related
adversity increase the risk of subsequent mental illness, which may further
cause lower socioeconomic status for the next generation (social selection
hypothesis). Community income was positively correlated with suicide
ideation yet inversely correlated with a suicide attempt, which is consis-
tent with the previous study (Toprak, Cetin, Guven, Can, & Demircan,
2011). These results suggest that different levels of family economic pres-
sure on children and adolescents may lead to distinct stressors for suicide
ideation and attempt.

Since ASD can be highly explained by biological and genetic factors
(Geschwind, 2009), children with ASD compared with healthy individu-
als had a higher likelihood of living in communities with lower income
that may be explained by high maternal unemployment rate and the large
economic and care burden in the ASD family (Chang et al., 2018). The
expenditure is not affordable in general family. It has been reported that
American family with one ASD child would have an additional $3020
and $14,061 in healthcare and nonhealthcare costs, respectively (Lavelle
et al., 2014).

4 Disease burden of child mental disorders between clinic
and community settings

The GBD framework synthesizes epidemiological measures, such
as prevalence, incidence, and mortality, to estimate the disease burden
based in epidemiological data (Lopez, 2006). In the current GBD frame-
work regarding the estimation of disease burden in mental disorders,
data from community studies is most commonly used (Eaton et al., 2008;
Ustiin, 1999; Ustiin, Ayuso-Mateos, Chatterji, Mathers, & Murray, 2004).
Although a few countries such as the United Kingdom and United States
(Kessler et al., 2012) have their national surveys in large representative
samples, these countries did not have a universal healthcare system with
comparable nationally representative clinic-based data, and the treated
prevalence from the clinic-based data is seldom reported (Bijl et al., 2003).
The obstacle to the comparison may be the lack of reliable clinic-based
data from a nationally representative sample; hence, GBD studies did not
include the comparison between community-based and clinic-based data
(Eaton et al., 2008; Wittchen et al., 2011). Lack of such crucial information
may prevent the government from identifying an unmet need in health-
care and subsequently impede allocating the resources to the people in
need efficiently.

For instance, although there are two large healthcare systems, that is,
Medicaid and Medicare in the United States, the enrollees in these systems
are not representative because Medicaid and Medicare are developed for
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adults aged 65 and older, and people with a severe disability or low in-
come. It has been reported that the prevalence of common mental disor-
ders such as MDD and substance use disorders is higher in the Medicaid
and Medicare enrollees than amongst the general population (Adelmann,
2003; Thomas et al., 2005). The possible explanation of this phenomenon
is that those who join Medicaid and Medicare are socially vulnerable and
generally less healthy (Adelmann, 2003; Thomas et al., 2005). In specific
healthcare systems with low population coverage, these enrollees would
share specific characteristics, thus leading to selection bias. Selection
bias is the key reason why the administrative data has rarely been used
in the GBD framework. Only the administrative data from a national or
quasi-national healthcare system is recommended (Lopez, 2006).

Taiwan may serve as the best example to address the issue mentioned
earlier since reliable data from both sources is available. In addition to
Taiwan’s recent survey, Taiwan started the National Health Insurance
in 1995, which has medical coverage for all the people living in Taiwan
(> 99%) (National Health Research Institutes, 2013). The Taiwan National
Health Insurance Database (TNHID) has been established for research
purposes. The estimate of treated prevalence in the TNHID should be un-
biased due to its near 100% coverage.

The TNHID is a medical claims database, including patients” demo-
graphics, diagnoses, treatments, medical expenditures, and prescriptions.
We utilized the outpatient and ambulatory claims derived from TNHID
to compute the prevalence rates. As of 2016, amongst the total popula-
tion (N=23,539,816) population in Taiwan, TNHID had coverage of 99.9%
(N=23,443,972) enrollees (National Health Research Institutes, 2013).
After age matching to Taiwan’s survey (aged 8-14), 1,389,372 child enroll-
ees (girl=663,752 and boy =726,120) in TNHID 2016 were included in the
analysis.

The diagnoses for enrollees in TNHID were identified based on a re-
corded International Classification of Disease, Ninth Revision (ICD-9)
code 290 to 319. Specific ICD-9 code for each mental disorder was made
according to the GBD Study 2016(Institute for Health Metrics and
Evaluation, 2017a).

We used the YLDs to measure the disease burden of mental disorders
because mortality is relatively uncommon in mental disorders. The YLDs
was computed by using the product of the prevalence rates based on ep-
idemiological data and estimates of disease disability. We used the dis-
ability weights for mental disorders defined in the GBD 2016 to define
the disease disability (Institute for Health Metrics and Evaluation, 2017b).
We compared the explained proportion of YLDs for each mental disorder
(sum of the explained proportions of YLDs for all the mental disorders
assessed herein is equal to 100%) from Taiwan'’s survey and TNHID with
GBD 2016 using the latter’s results of 5- to 14-year age group obtained
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from the GBD Compare Data Visualization (https://vizhub.healthdata.
org/gbd-compare/) (Institute for Health Metrics and Evaluation, 2017a).

A rates ratio (RR) of YLDs was reported to describe the size of the dif-
ference in YLDs rates between Taiwan’s survey and THNID using the
THNID as the reference. If the RR of YLDs for a particular mental disorder
is > 1, it indicates that the YLD rate of this mental disorder was higher
in Taiwan’s epidemiological survey (community-based) than THNID
(clinic-based). Ninety-five percent uncertainty interval (UI) is calculated
using Katz’s logarithm method. If the 95% UI of RR of YLDs includes the
null value of 1, there is no statistically significant difference.

Our analysis of YLDs showed different patterns of prevalence rates
in mental disorders between community-based and clinic-based data. In
Taiwan’s survey (community-based), the most prevalent mental disorders
were anxiety disorders (12.0%) and ADHD (8.7%), followed by CD/ODD,
ASD, and the other disorders < 1%. By contrast the prevalence rates of
mental disorders were much lower in TNHID with the most prevalent
disorder for ADHD (2.7%), followed by ASD (0.4%), CD/ODD (0.2%),
and the other disorders < 0.1%. These figures were also reflected in the
YLDs between the two datasets. For the disorders with notable YLD rates
(Taiwan’s survey vs TNHID), the highest is ADHD (0.401% vs 0.120%),
followed by CD/ODD (0.384% vs 0.038%), anxiety disorders (0.351% vs
0.001%), and ASD (0.253% vs 0.113%). Depressive disorders and schizo-
phrenia contributed to relatively less YLDs rates in these two datasets. The
overall YLD rate for mental disorders in children was 1.576% for Taiwan’s
survey and 0.292% for TNHID. According to the analysis of RR of YLDs,
the estimates of YLDs for mental disorders in Taiwan’s survey were con-
sistently greater than those in TNHID. The overall YLD rate from all men-
tal disorders in Taiwan’s survey was 5.24 times (95% Ul: 4.15-6.70) more
than those in TNHID, with the lowest and highest YLDs RR for anxiety
disorders (RR: 351.00 and 95% UI: 175.05-703.80) and ASD (RR: 2.24 and
95% Ul: 1.28-3.93), respectively.

We also compared the explained proportion of YLDs for mental disor-
ders amongst Taiwan’s survey, TNHID, and GBD 2016. Compared with
GBD 2016, Taiwan’s survey and TNHID had a higher proportion of YLDs
explained by ADHD (25.42% and 40.96% vs 2.46%), but a lower propor-
tion in the MDD/PDD (4.68% and 5.12% vs 15.63%). The total proportion
explained by CD/ODD and anxiety disorders were similar between GBD
2016 (34.49% and 29.70%) and Taiwan’s survey (24.37% and 22.27%), but
lower in TNHID (13.01% and 0.34%), respectively. Especially, anxiety dis-
orders had much lower explained proportion of YLDs in TNHID (0.34%)
than Taiwan’s survey and GBD 2016.

Regarding the comparison between Taiwan’s survey and TNHID,
ADHD (25.42% vs 40.96%) and ASD (16.07% vs 38.57%) accounted for
the substantial proportion of YLDs with higher proportion in clinic-based
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(TNHID) than community-based data. On the other hand, depressive dis-
orders and other mental disorders had a comparatively small proportion
of total YLDs in Taiwan’s survey and TNHID.

In this section, we describe the first study comparing the disease
burden, regarding YLDs, of mental disorders in children between
community-based and clinic-based data: a national survey and national
health insurance dataset, respectively. We found that the overall estimated
YLDs of mental disorders in children and young adolescents from the
community-based data was 5.24 times more than those in the clinic-based
data, ranging from 2.24- to 351.00-folds across different mental disorders.
The significant gap of YLDs may mostly come from the prevalence differ-
ence between Taiwan’s survey and TNHID as well as disability weight be-
tween mental disorders. Three possible explanations might account for the
low treated prevalence of mental disorders in children found in TNHID:
(1) insufficient access to medical and psychiatric service, (2) stigma of the
mental disorders, and (3) parent’s low awareness of children’s mental dis-
orders. Taking the first possible explanation, after the launch of Taiwan'’s
National Health Insurance in 1995, the cost of the clinical visit is not expen-
sive (about 5-10 US dollars), and it is easy to see psychiatrists in Taiwan.
The average number of clinical visits to doctors amongst the National
Health Insurance enrollees is 15.36 visits per year (Ministry of Health and
Welfare, 2016). Furthermore the human resources of mental healthcare
professionals in Taiwan are in the same range as those in high-income
countries. For example, the number of psychiatrists and child psychia-
trists in Taiwan was 7.4 per 100,000 population and 5.8 per 100,000 youth
with an age range from 0 to 17 (National Statistics, 2016). These figures
are close and even higher than those in high-income countries (over 7 per
100,000 population) reported by World Health Organization (2014) and in
the United States (8.7 per 100,000 youth) (Thomas & Holzer, 2006).

On the other hand, some evidence supports the other two explanations.
The stigma of mental disorders is prevalent and even more severe in Asian
countries compared with Western ones (Ng, 1997). Moreover, in the long
working hours in Taiwan, the average annual hours worked in Taiwan is
2034 h ranking sixth in the world (Organisation for Economic Co-operation
and Development, 2017), which might prevent parents from providing
adequate care to, and notice behavioral and emotional problems of their
children. Even if they notice their children’s problems, they may be too
busy to take their children to visit psychiatrists and other child mental
health professionals such as psychologists, counselors, and pediatricians.

Surprisingly, ADHD only accounts for a small proportion of YLDs,
whereas the depressive disorders explain notable proportions of YLDs for
the age group of 5-14-years in the GBD 2016. The debate about the relative
ranking in mental disorders in children has been reported (Erskine et al.,
2015). It is reported that the previous GBD framework might overestimate
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the contribution of MDD amongst all mental disorders. For example, in
the GBD 2010 for ages of 5-14 years, MDD accounted for almost 50% of all
mental disorders YLDs (Erskine et al., 2015). Although recent GBD stud-
ies showed different results, MDD and CD accounted for about 15% and
one-third in all mental disorders YLDs in the GBD 2016, respectively. Such
a figure might still overestimate the contribution of MDD and underes-
timate the contribution of ADHD in this young age group. As a result,
ADHD has never been shown on the list of top 20 diseases causing the
most DALYs in any countries, but CD and anxiety disorders usually are
the first and second amongst mental disorders, whereas MDD and ASD
alternated between ranking third or fourth in the GBD 2015 in children
(Baranne & Falissard, 2018). Whether the comparatively low disability
weight of ADHD, that is, merely 0.045, explains the underestimate of
YLDs is uncertain (Baranne & Falissard, 2018). However, we found that
ADHD attributed to a notable proportion of YLDs in all mental disorders
in both Taiwan’s survey and TNHID. Underestimation of the prevalence
of ADHD in the GBD framework might be one of the explanations. This
claim is supported in the GBD 2016, which reported a similar number of
ADHD and ASD cases in thousand (62,624 vs 62,174) in the whole pop-
ulations estimated (Vos et al., 2017). Such finding is contradictory to the
current literature, that is, ADHD is much more prevalent than ASD.

ADHD and ASD shared high and similar proportions of YLDs in both
data, whereas the explained proportions of total YLDs in anxiety disor-
ders and CD/ODD were lower in TNHID than Taiwan’s survey and GBD
2016. It is possible that ADHD and ASD are more common and pervasive
with significant behavioral problems and functional impairment since
early childhood, which can be easily observed by parents, teachers, and
significant others (Jang et al., 2013). On the other hand, anxiety disorders
in children may be underestimated by their parents if they did not speak
out their worry and anxiety; CD/ODD in children may not be considered
as mental disorders that need medical care from the parents. This expla-
nation was supported by previous studies that reported the low detection,
referral, and treated rates in these disorders amongst children (Hughes,
Crothers, & Jimerson, 2007). However, anxiety disorders and CD/ODD in
childhood may have an adverse impact on their psychosocial dysfunctions
in adolescence and adulthood. For example, childhood anxiety disorders
are associated with depression in later life (Egger & Angold, 2006); CD/
ODD in childhood predicts the risks of antisocial personality disorders
and substance use disorders in adulthood (Egger & Angold, 2006). These
results call for more efforts on mental health promotion and prevention of
childhood anxiety disorders and CD/ODD.

Despite potentially underestimating the YLD differences between
community-based and clinic-based data, our findings have provided
strong evidence to indicate that the estimated YLDs of overall child mental
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disorders in the clinic-based data was significantly lower than the data
obtained from a national epidemiological study. Our results highlight the
lack of provision of medical and nonmedical resources and efforts for chil-
dren with an unmet need for mental healthcare.

5 Conclusion and implications

Combining several lines of evidence and Taiwan’s studies on the prev-
alence rates, major risk factors, and disease burdens of child mental dis-
orders, we gave the following conclusions. First, mental disorders are
common not only in adults but also in children and adolescents. Second,
we found relatively consistent results in the effects of sex, age, urban—
rural, and socioeconomic status across countries. Third the disease bur-
dens of some child mental disorders may be underestimated. Taiwan'’s
survey is the first national epidemiological study to estimate the DSM-5
child mental disorders, which provided substantial evidence to indicate
that mental disorders in Taiwanese children are common and their rates
corresponded to the DSM-IV prevalence rates reported in Western coun-
tries (Chen et al., 2020). The trends for increase of ADHD, MDD, and
ASD may be explained by the change of diagnostic criteria in the DSM-
5, increasing awareness of child mental disorders, or actual increase in
prevalence rates over time. These explanations need further investigation.
Emerging evidence supports the existence of some new DSM-5 diagnoses
such as ARFID and DMDD. The overall YLDs from all mental disorders
in Taiwan’s survey (community-based) were much higher than those in
TNHID (clinic-based). Unlike ADHD and ASD the total proportions ex-
plained by anxiety disorders and CD/ODD were significantly lower in
TNHID than those in Taiwan’s survey and GBD 2016. As regards to the
different prevalence rates across countries (Table 1), in addition to meth-
odological reasons, it is warranted to investigate whether there could be
some actual differences in prevalences and identify the factors for such
differences.

The implications of the findings from national surveys in several coun-
tries and Taiwan include the urgent need for early detection of neuro-
developmental disorders (such as ASD, ADHD, tic disorders, and other
developmental delays) and childhood attachment and anxiety disorders
and secondary and tertiary prevention of these mental disorders in both
community and clinic settings. There is a need to promote public aware-
ness of child mental disorders and highlight the priorities for future mental
health policies of prevention, early detection, and intervention for the youth
population. Regarding the implications of disease burden, the findings
of significant differences in YLD estimation between community-based
and clinic-based data suggest that more outreach programs are needed to
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reduce possible barriers to mental healthcare, and the budget analysis and
cost-effective analysis may be the next step to provide the estimate of fu-
ture possible financial reimbursement of mental healthcare in the child and
adolescent populations based on the differences of YLDs. Moreover the
disability weight of mental disorders in the GBD framework is outdated,
incomplete, and unable to capture the current practice in psychiatry. For
example, the definitions of some mental disorders are too broad. OCD and
PTSD have been removed from anxiety disorders in the DSM-5. However,
in the GBD 2016, they still included OCD and PTSD in the category of anxi-
ety disorders based on the ICD. On the other hand the disability weight for
ADHD is too low to reflect its true disease burden.

Several suggestions for research are proposed herein. First the compar-
ison of the prevalence rates of mental disorders based on DSM-IV and
DSM-5 has not been throughout examined. Second, in addition to demo-
graphic and psychosocial risk factors, some important risk factors, espe-
cially environmental exposures and biological factors, need to be included
in the epidemiological studies to provide a comprehensive set of risk fac-
tors for child and adolescent mental disorders. Third, further exploration
of the community-clinic difference of disease burden regarding physical
and mental disorders across the lifespan is suggested. Lastly the estima-
tion of the age- and sex-specific disease burden of physical and mental
disorders in addition to YLLs and DALYs between community-based and
clinic-based data is warranted.
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of Medicine, Honolulu, HI, United States

1 History of psychiatry and diversity

Psychiatry, ‘the branch of medicine focussed on the diagnosis, treat-
ment, and prevention of mental, emotional, and behavioural disorders’
(American Psychiatric Association, 2019), is the specialty caring for spe-
cific mental or brain functions that make us uniquely human, that are
significantly influenced by interactions with other humans and the over-
all environment, and that are as diverse as the numbers of neurons and
neuronal connections in any one brain are plentiful. Psychiatry naturally
embraces the diversity of human experience and behaviours.

However, psychiatry, in its history, has not been immune to attitudes
and policies that have harmed people representing different varieties of
diversity. Some psychiatrists have promoted colonial ideologies that have
justified inequality, colonialism, and imperialism (Pols, 2007), and they
have been instrumental in programmes that have sterilized and killed
children and adults with disabilities (Hassenfeld, 2002). Even psychia-
trists with otherwise positive regard in the specialty have published racist
scientific theories, for example, in proposing that the ‘black colour of the
Negroes is a disease (‘derived from the leprosy’) that could be transmitted
via marriage or cohabitation (Rush, 1799). Indeed, as recently as the 20th
century, medical terms (e.g. for trisomy 21) continued to reflect deeply
racist theories about evolution and human variation (Stevenson, 2009).
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32 2. Cultural psychiatry as the basic science

Certain authors (McKenzie & Bhui, 2007; Sashidharan, 2001) have
noted that darker-skinned ethnic minority groups are more likely to be
treated with medications and via involuntary admission and that these
trends may reflect a continued systemic racism in the way psychiatric care
is delivered. Singh and Burns (2006) have presented, somewhat in con-
trast, that findings of higher rates of psychosis and other mental illnesses
in minority groups may reflect stress from discrimination, social exclu-
sion, and urbanicity more so than putative racism and bias affecting di-
agnosis; that findings of higher rates of detention among minority groups
may reflect unemployment, living alone, low levels of social support, and
noncompliance with medication more so than racial stereotyping; and
that accusations of institutional racism may be counterproductive in feed-
ing into alienation and mistrust of psychiatric services. Based on a review
of the evidence, Morgan, Knowles, and Hutchinson (2019) have posited
that greater lifetime exposure to systemic social risks—particularly those
involving threat, hostility, and violence—likely explain high rates of psy-
choses in certain migrant and minority ethnic groups.

So even though psychiatry itself may have evolved beyond the degree
of institutional racism that existed earlier in its history, there remain other
social disadvantages and injustices that impact the people served by the
specialty, which is inherently well positioned to understand and effec-
tively address the mechanisms behind such disparities.

2 Evolution of ‘cultural psychiatry’: Training and practice

Cultural psychiatry, described as ‘The comparative study of mental
health and mental illness among diverse societies, nations, and cultures
and the multiple interrelationships of mental disorders with cultural en-
vironments’, is a relatively new field within psychiatry that rose to prom-
inence following post World War II globalization and with the formation
of national and international committees focussed on cultural and/or
transcultural psychiatry in the 1960s and 1970s (American Psychiatric
Association, 2013a, 2013b).

In 1959, Wittkower and Fried described a cross-cultural approach to
mental illness that considered differences in incidence or prevalence of
mental disorders, differences in manifestations of mental disease, and pres-
ence of geography or culture-specific psychiatric syndromes (Wittkower &
Fried, 1959). A 1968 survey of US psychiatric residencies indicated that 100
of the 141 programme directors submitting a reply had no programme in
transcultural psychiatry (Jeffress, 1969). The examples that programmes
provided of transcultural psychiatry training included acceptance of clerks
from abroad, visiting lecturers from abroad, inclusion of transcultural
subjects in lectures and seminars, presence in programme of ‘natives of

I. Epidemiological and cultural perspectives in child and adolescent mental health
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other countries’ (with one example being an arrangement to take a resident
from Hawai‘i) or residents with previous experience abroad, presence of
staff from abroad or who trained abroad, clinical work with patients from
other cultures, a training programme for psychiatrists from abroad, social
psychiatry or anthropology training, cross-cultural affiliations, and trans-
cultural psychiatry research. Foulks (1980) argued on the importance of
culture in psychiatric residency education, as the cultural model provides
‘unique insights and approaches in patient care’, and listed various curric-
ulum approaches, including cultural sensitivity groups, didactic courses,
field experiences, study groups, and clinical experiences.

As described by Shim (2018), cultural psychiatry has evolved from
an initial focus on ‘culture-bound syndromes’, often reflecting colonial,
Western majority perspectives; to an understanding of the way cultures
shape psychopathology and training in competence to work with diverse
populations; to a modern emphasis on eliminating mental health inequi-
ties. The authors of this paper fully embrace the role of cultural psychiatry
as a means (rather than an end) to effectively address health and mental
health disparities and the importance of integrating cultural psychiatry
into contemporary training and practice.

Faced with the need to ensure that the workforce can effectively serve a
diverse population, educators of health professionals have made the case
for training in cultural competence in medicine and other professions, in-
cluding clinical psychology (Yutrzenka, 1995). Accrediting organizations
in psychiatry, throughout the world, include culturally competent care as
part of educational milestones (Corral, Johnson, Shelton, & Glass, 2017)
and/or required training modules in caring for indigenous populations
(Royal Australian and New Zealand College of Psychiatrists, 2019). In the
United States, current psychiatry training requirements include exposure
to and competence in working with patients from a variety of ethnic, ra-
cial, sociocultural, and economic backgrounds; knowledge of sociocul-
tural, economic, and ethnic factors that significantly develop or impact
upon psychiatric conditions; and awareness of cultural elements of the
relationship between the resident and the patient of the dynamics of dif-
ferences in cultural identity, values and preferences, and power (ACGME,
2019a). These requirements are similarly reflected in child and adolescent
psychiatry training, which specifies evaluation and treatment of patients
from diverse cultural backgrounds and varied socioeconomic levels;
knowledge of basic neurobiological, psychological, and clinical sciences
relevant to psychiatry and the application of developmental, psychologi-
cal, and sociocultural theories relevant to the understanding of psychopa-
thology; knowledge of diversity and cultural issues pertinent to children,
adolescents, and their families; and instruction in the integration of neuro-
biological, phenomenological, psychological, and sociocultural issues into
a comprehensive formulation of clinical problems (ACGME, 2019b).

1. Epidemiological and cultural perspectives in child and adolescent mental health
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Cross-culturally trained physicians, through understanding different
perspectives on illness and treatment and through practicing effective
communication styles, have an important role in improving rapport, ad-
herence, and outcomes for patients who otherwise may be marginalized or
underserved (Juckett, 2005). Cultural formulation interviews (American
Psychiatric Association, Diagnostic and Statistical Manual of Mental
Disorders, 5th edition [DSM-5], 2013b) are examples of tools to ‘hard-
wire” a culturally effective/culturally humble approach to patient care.
The DSM-5 Cultural Formulation Interview includes the consideration of
cultural definition of the problem; cultural perceptions of cause, context,
and support; and cultural factors affecting coping and help seeking. Owiti
etal. (2014) explain that cultural competence is less a static set of skills and
more a long-standing personal and professional developmental process
that should be facilitated through availability of a cultural consultation
resource in clinical settings.

Authors such as Dogra, Vostanis, and Frake (2007) have pointed out
the need to evaluate clinical outcomes of cultural diversity training. A re-
view in 2007 by Bhui et al. demonstrated a lack of studies demonstrating
service user experiences and outcomes from cultural competence train-
ing among mental health providers (Bhui, Warfa, Edonya, McKenzie, &
Bhugra, 2007).

Recognizing the mental health impacts of systemic violence and dis-
crimination based on race, ethnicity, religion, sex, and sexual orientation,
Hansen, Braslow, and Rohrbaugh (2018) have called upon psychiatric
educators to move beyond traditional cultural competency training
and to rigorously train residents to better understand social determi-
nants of mental health and work more effectively at system levels to
eliminate the structural causes of illness. Modern psychiatric textbooks
have described approaches to addressing disparities through practi-
cal applications of the Cultural Formulation Interview and an open-
minded, continuous formulation-focussed approach (Eckert & Goebert,
2018). The literature is also growing in the area of education to increase
awareness of implicit biases that lead to errors in clinical decision-
making, particularly in the context of diversity (Sukhera & Watling,
2018). Examples of such implicit biases include unconscious associa-
tions that may lead clinicians to be less likely to recommend beneficial
care to minority/underprivileged patients versus nonminority /upper
socioeconomic status patients. Rousseau, Johnson-Lafleur, Papazian-
Zohrabian, and Measham (2018) have discussed the value of interdis-
ciplinary case discussions in teaching cultural formulation in child
mental health. Educators have also described the value of global mental
health experiences that focus upon disadvantaged populations and that
develop leadership in addressing health inequities (Griffith et al., 2016;
Lam, Gajaria, Matthews, & Zaheer, 2016).

I. Epidemiological and cultural perspectives in child and adolescent mental health



3 Culture and child and adolescent psychiatry 35

3 Culture and child and adolescent psychiatry

Prominent organizations in our specialty, including the American
Academy of Child and Adolescent Psychiatry (AACAP), have published
on the importance of culture in the specialty.

The AACAP practice parameters for cultural competence in child and
adolescent psychiatric practice (Pumariega et al., 2013) have highlighted
the importance of addressing barriers to obtaining mental health services,
conducting interviews in the family’s preferred language, understanding
the importance of dual-language competence, addressing cultural biases
in healthcare delivery, applying knowledge of culture to clinical diagnosis
and formulation, screening for and addressing loss or trauma, assessing
for acculturation stress and intergenerational acculturation family con-
flict, including in care the family members and key members of traditional
extended families, incorporating cultural strengths in treatment interven-
tions, providing treatment in familiar cultural settings, promoting cultur-
ally consonant parent management skills, and considering ethnicity and
race in implementing evidence-based psychological and pharmacologic
treatments.

Similarly, child and adolescent psychiatrists in Europe have written on
the importance of bridging, in mental healthcare, psychopathology, and
culture (Bhugra & Bhui, 2018), which shapes the definitions of pathology
and influences clinical presentations and response to treatment (Ang,
2017). The paper by Ang (2017) emphasized the importance of cultural
formulation that considers cultural identity, cultural conceptualization of
illness, psychosocial stressors and culturally related vulnerabilities and
strengths, cultural fit in the clinician/patient relationship, and overall cul-
tural assessment including implications on diagnosis and plan of care.

Because of a lack of biological markers and other gold-standard mea-
sures, there remain controversies on the degree to which psychiatric con-
ditions are universal or variable—in relation to cultural influences—in
core definitions and constellation of symptoms (Canino & Alegria, 2008).
Kleinman (1987) described the inherent challenge in assuming that there
must be universals in mental disorders across diverse cultures, the ten-
dency for current pathogenetic/pathoplastic models used in psychiatric
research to overemphasize the biological dimensions of disease and de-
emphasize the cultural dimensions of disease, the invalidity of purely lex-
ical translations of assessment tools that fail to consider local idioms of
distress, and the overall fallacy of applying nosological categories devel-
oped for a particular culture to other cultures for whom the categories lack
coherence and validity. Seeking evidence favouring either a universalist
or relativistic view of child psychiatric disorders, Canino and Alegria
(2008) reviewed the literature and found that, while the prevalence of spe-
cific conditions and risk and protective factors may vary across cultures,
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comorbid patterns and treatment responses seem to vary little across cul-
tures. They concluded that there is variation in the degree to which child
psychiatric disorders appear to have cross-cultural validity, and further
studies must be done to investigate the extent to which gene—environment
interactions are related to specific disorders across cultures.

As reviewed by Koydemir and Essau (2018), child-rearing in cultures
that emphasize collectivism, interdependence, self-control, and concern
with others’ evaluations may increase the risk for social anxiety and other
conditions such as Taijin kyofusho, involving an intense fear that one’s
body parts or functions displease, embarrass, or are offensive to others.
Conversely, child-rearing in cultures that emphasize individualism and
independence may increase the risk for externalizing and other condi-
tions. Koydemir and Essau (2018) have also described how cultural val-
ues in the collectivist context may influence help-seeking behaviour, and
interventions that reflect a bias towards individualism may lead to an un-
deruse of mental health services.

Overall the growing literature from the past few years has continued to
affirm core principles articulated in existing position statements, includ-
ing the principles that culture is relevant in ensuring accurate formulation
and appropriate treatment and in ensuring access to mental healthcare.

Sritharan and Koola (2019) found that, for immigrant families of chil-
dren with autism spectrum disorder (ASD), barriers to receiving timely
care include cultural beliefs about child development and ASD and nega-
tive perceptions of services. Straiton, Ledesma, and Donnelly (2018) found
that, among immigrant Filipino women living in Norway, socioeconomic
status (SES), educational background, familiarity with health services,
and experience of mental health can influence help seeking for mental
health problems.

While culture clearly influences how psychiatric conditions present,
E Azevédo et al. (2019) found that certain common child and adolescent
psychiatric conditions such as attention deficit hyperactivity disorder
exist and are recognizable and impairing even in traditional cultures
(e.g. among indigenous youth in the Brazilian Amazon) that preserve
ancestral characteristics. Furthermore, Rescorla, Althoff, Ivanova, and
Achenbach (2019) found that society plus culture may only account for
a relatively small percentage of the difference in how parents rate chil-
dren’s mental health problems. It appears that to the degree that children
and families identify distress, assessment procedures familiar to mental
health practitioners may still be helpful in confirming a diagnoses to
guide timely and accessible treatments, and the clinician’s focus should
appropriately include not only the role that culture plays in the devel-
opment and manifestations of specific psychiatric condition but also the
roles of cultural barriers and social inequities that affect ability to access
beneficial care.

I. Epidemiological and cultural perspectives in child and adolescent mental health
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Acculturative, socioeconomic, and related stressors can increase risk
for psychiatric disorders and symptoms in youth. El Bouhaddani, van
Domburgh, Schaefer, Doreleijers, and Veling (2019) found that, although
prevalence of psychotic experiences may not differ between ethnic mi-
nority and majority adolescents in the Netherlands, perceived discrim-
ination, weak ethnic identity, and cultural marginalization and/or
assimilation may increase risk for psychotic experiences. Martinez and
Polo (2018) found that, among Latino youth in higher SES neighbour-
hoods, increased fit between youth cultural values and neighbourhood
Latino and immigrant concentration were associated with fewer external-
izing problems. Wei et al. (2017) found that, among Puerto Rican youth,
risk for youth antisocial behaviour was decreased by higher effective par-
enting and increased by youth cultural stress; for youth who perceived
higher cultural stress, the positive effect of effective parenting on risk for
antisocial behaviour was weakened. And while it is known that higher
SES protects against psychiatric risks in youth, Assari and Caldwell (2019)
found that this protective effect appears to be less for Black than for White
families, and therefore the solution to health and mental health disparities
is not only simply to reduce the racial gap in SES but also to address the
impact of resources on outcomes.

4 Cultural psychiatry, preventive psychiatry, and
population-based child and adolescent mental health

In a recent review, Guerrero, Chock, Lee, Sugimoto-Matsuda, and
O’Kelly (2019) summarized that youth mental health disparities result
from differential exposures, throughout development, to poverty, trauma,
discrimination, and barriers to accessing mental healthcare, and signifi-
cantly impact indigenous and other disadvantaged populations. They
provided examples from Hawai‘i, a physically beautiful and positively
regarded place within the United States, a high income-classified nation
where health and mental health disparities nonetheless exist, often based
on geographic or financial barriers to accessing care, stigma of mental ill-
ness, alternate beliefs about illness etiology, and disconnection from indig-
enous cultural heritage and cultural trauma. They further proposed that
addressing these disparities involves insuring access to mental healthcare
that is population focussed, culturally grounded, multidisciplinary, and
accessible in settings beyond traditional healthcare settings.

It appears clear that thoroughly understanding and appreciating cul-
ture on multiple levels (patient, family, provider, community, and society
as a whole) is key to effectively addressing and preventing mental health
disparities affecting youth and families. Most of the tools used to hard-
wire the process of cultural psychiatry assessments, such as the Cultural

1. Epidemiological and cultural perspectives in child and adolescent mental health
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Formulation Interview, properly focus on individual / family culture rather
than larger-scale societal culture, as the former is likely more observable
and more a potential focus of intervention than the latter.

But consider the following fictitious, but realistic, case vignette:

A part-Native Hawaiian, mixed Asian older adolescent female with no previous
psychiatric history, good academic standing, and no significant medical history was
referred to a clinic (located in urban Honolulu, Hawai‘i) for anxiety and depression.
She recently started at her new school, whose curriculum emphasizes Hawaiian
language and culture. The academic studies were, as expected, challenging; how-
ever, the patient’s chief concern was feeling unable to “fit in” by virtue of not being
“Hawaiian” enough. She reported difficulty in making friends, in feeling a sense of
belonging, and in sharing interests with peers, who participated in Hawaiian cultural
activities and who followed Hawaiian politics. Most days, she found herself studying
independently in the library when not in class. She began to doubt herself, and she
began to feel that she was letting her family down. Her grades declined slightly, and
her family noted her to be more irritable and isolative.

There were no safety issues, drug use, or history of trauma. Family (nuclear and
extended) was described as very supportive. Diagnosis was likely Major Depressive
Disorder, Single Episode, Mild to Moderate.

The patient responded very well to adolescent interpersonal and supportive psy-
chotherapy, focused on discussing her cultural identity, her genuine connections to
Hawaiian culture (including through her given name), and her experience of being
raised in a mixed ethnicity home. Psychotherapy also focused on building confidence,
irrespective of whether she chose to be involved in her peers’ cultural activities.

This case raises the significant possibility that, even if the cultural
formulation was accurate and comprehensive, the cultural fit between
the patient and provider was completely positive, and the individual
and family psychotherapeutic interventions (based on the accurate cul-
tural formulation) were flawlessly implemented; the patient’s outcome
and prognosis might have been much worse were it not for the reality
that, in this case, the larger societal culture in Hawai‘i had a relatively
high degree of intermarriage, a historical acceptance of cultural diversity
(without a history of institutionalized racism—notwithstanding histori-
cal injustices and current disparities that remain to be fully addressed),
and the absence of a majority ethnic/racial group. Indeed, assessment
of larger societal culture and its interface with individual/family cul-
ture is important in understanding risk for acculturative stress, which
is, in turn, a potential risk factor for adjustment and other psychiatric
difficulties among youth in Hawai‘i (Guerrero et al., 2010; Yuen, Nahulu,
Hishinuma, & Miyamoto, 2000).

Berry (2011) has described acculturation strategies on the individ-
ual ethnocultural group and societal levels. On the ethnocultural group
level, integration implies high maintenance of heritage culture/identity
and seeking of relationships outside of ethnocultural group, assimilation
implies low maintenance of heritage culture/identity and high seeking
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of relationships outside of ethnocultural group, separation implies high
maintenance of heritage culture/identity and low seeking of relation-
ships outside ethnocultural group, and marginalization implies low
maintenance of both heritage culture/identity and seeking of relationship
outside ethnocultural group. On the larger societal level, the analogous
strategies are multiculturalism, melting pot, segregation, and exclusion.
Berry (2011) agrees that bicultural competence, defined by knowledge of
both cultures’ beliefs and values, positive attitudes towards majority and
minority groups, confidence in living effectively in both cultures, effec-
tive communication in both languages, knowledge of appropriate roles/
behaviours in both cultures, and a sense of being grounded with a well-
developed social support system, may be a key element of psychological
well-being. Berry (2011) further explains that the integration and multicul-
turalism options, distinct from the other acculturation strategies, may be
foundational towards achieving social solidarity.

Similarly, McDermott and Andrade (2011) have described that, unlike
the more commonly considered ‘melting pot’ model based on assimilation
and renunciation of one’s nationality and culture, the ‘Hawaiian Stewpot’
model that appears to exist in Hawai’i, which is the setting of the fictitious
vignette, is based on accommodation and interaction and is grounded in
the indigenous Hawaiian cultural concepts of inclusiveness, including the
values of aloha (selfless giving and empathy), lokahi (harmony and bal-
ance, especially in relationships), and ‘ohana (family or team bonded by
a continuous thread of history, culture, and/or aims). Indeed, some writ-
ers (Velasquez-Manoff, 2019) have posited that places like Hawai‘i, with a
long history of multiculturalism and high proportions of mixed ethnicity
individuals, are less likely to cultivate racism and race-based ideologies
than societies that are more segregated.

5 Conclusion

So, if we accept the notion that there are social environments that pro-
mote development of healthy cultural identity and social environments
that do just the opposite (e.g. through institutionalized racism, even ethnic
cleansing as an extreme example), we propose that future applications of
cultural psychiatry should focus on finding and promoting strengths in
settings of diversity. Furthermore, this focus should encompass eliminat-
ing or reducing—just as we would other types of trauma and other known
risk factors for psychopathology—stressors that adversely affect healthy
cultural identification and cultural adjustment in children all over the
world. We propose that healthy cultural identification and healthy inter-
cultural interactions are important components in laying the foundation
for lifelong mental health. In this regard the authors are grateful for the
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opportunity to provide these perspectives from multicultural Hawai‘i and
to wholeheartedly support the International Association for Child and
Adolescent Psychiatry and Allied Professions in its historic 2020 Congress
in the multicultural city of Singapore.
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1 Introduction

South Korea has prioritized technological advancement over environ-
mental safety. Until very recently, overcoming poverty by rapid industri-
alization outweighed environmental concerns. The result of this is a high
level of pollution in the environment, food, and contamination from uten-
sils used for eating, drinking, and conveniences of life.

Children’s neurological systems are very susceptible to the harm-
ful effects of environmental chemicals, and early exposure may cause
long-lasting developmental impairment. We reviewed the neurocognitive
and neuropsychiatric impairments associated with the widespread use of
major heavy metals and chemicals, mercury (Hg), lead (Pb), bisphenol A
(BPA), and phthalates. Although there are other chemicals that are hazard-
ous in terms of children’s health, these four toxic chemicals are ubiquitous
and have been more extensively studied with respect to their relationship
with neurological impairment in Korea, as compared with other toxins.
Children in Korea, if neglected and live in poor conditions, are susceptible
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to these four chemicals. Living in time-worn houses with Pb pipes, drink-
ing water from BPA- and phthalate-coated containers, using antiseptics
and cosmetic creams containing Hg, and eating canned or frozen seafood
containing bioaccumulated Hg is unsafe. If we educate the general pop-
ulation about the neurotoxic effects of chemicals present in daily life, we
may be able to protect vulnerable children from neuropsychological im-
pairment and therefore reduce associated costs.

Hg, a neuro-, nephro-, and immunotoxin, is found in gold mines, me-
dicinal devices, interior paints, antiseptics, cosmetic creams, inactivated
vaccines, thermometers, and aquatic food chains (Bose-O'Reilly, McCarty,
Steckling, & Lettmeier, 2010). Hg disrupts cell cycle progression and/or
induces apoptosis in several tissues. Hg-induced neurotoxicity may be
mediated by reactive oxygen species (ROS) by altering Na*/K" ATPase
activity and mitochondrial function. Hg also leads to the depletion of
glutathione (GSH) content and forms GS-HgCHj;, which inhibits GSH
reductase and GSH peroxidase activities (Ahmad et al., 2011). With the
natural emission of Hg, its industrial emissions/levels have exponentially
increased over several decades in Korea. Since the blood-brain barrier of
infants and children is significantly weaker than that of adults, the impact
of Hg may be considerably more severe in children. Human exposure to
methylmercury due to consumption of fish has been associated with long-
term accumulation, with possible adverse health effects. Although there
are extensive studies associated with neurotoxicity from methylmercury
due to fish consumption, the molecular events associated with the effect of
Hg and other neurotoxicants on neurodevelopment remain unclear.

Pb, a bluish-grey heavy metal that naturally exists in Earth’s crust, exists
in the air, water, soil, and dust. Humans are exposed to lead in the form of
vapours or fine dust from leaded paints, vehicle emission, and workplaces
using lead as raw material. Recently the Korean Agency for Technology
and Standards (kats.go.kr) has found that lead in some children’s leather
clothing, toys, and school supplies exceed the acceptable safety standard.
Pb may impair neuronal migration and differentiation; synapse forma-
tion; differentiation of glial cells; and GABAergic, dopaminergic, and
cholinergic neurotransmitter release. Mitochondrial self-destruction,
modified energy metabolism, and calcium release from mitochondria are
related to neurotoxicity. Exposure to Pb during embryonic development
impedes the elaboration of dendritic arborization of dentate granule cells
and damages hippocampal astrocytes (Petit, Alfano, & LeBoutillier, 1983).
Postmortem findings of Pb encephalopathy include oedema, capillary dis-
ruption, proliferation of glia, and diffuse anoxic injury (Mason, Harp, &
Han, 2014).

Dibutyl phthalate (di-n-butyl phthalate, DBP), one of the most common
phthalate esters used in plastics for packaging, medical equipment, toys,
and cosmetics, can cross the placental and blood-brain barriers. A study
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showed that DBP is associated with decreased cell viability and induces
apoptosis, which may be related to neurotoxicity (Wojtowicz, Szychowski,
Wnuk, & Kajta, 2017). High prenatal phthalate exposure may influence
neonatal neurological status and executive function of infants, and cause
behavioural and social problems, and attention-deficit/hyperactivity dis-
order (ADHD) symptoms (Li, Jiang, Chen, Chen, & Li, 2013).

BPA exists in various products: bottles, containers, toys, medical
equipment, lenses, packaging materials, window panels, coating for wa-
ter pipes in homes, paints, dental sealants, resins, and paper products
like receipts (Mason et al., 2014). Although the biochemical mechanism
of BPA toxicity has not completely been elucidated, many countries like
Canada, Denmark, and France have developed plans to reduce the use
of BPA. In 2017 the European Chemical Agency concluded that BPA is
an endocrine-disrupting chemical (EDC). This chemical is related to pre-
mature delivery, childhood obesity, male genitalia abnormalities, asthma,
thyroid dysfunction, and neurodevelopmental abnormalities (Mason
et al., 2014). Exposure to BPA during the early stages of life can disrupt
normal patterns of brain development and function, resulting in disease
susceptibility later in life. A recent review article summarized the neuro-
toxicity of BPA: (a) during the gestational period, BPA impairs brain de-
velopment and behaviour, (b) perinatal or neonatal exposure influences
brain sexual development and increases anxiety-like behaviour in male
mice, and (c) lactation with BPA exposure is associated with hyperactivity
and degeneration of dopaminergic neurons (Inadera, 2015).

2 Chapter aim

This chapter aimed to review systematically available epidemiological
studies into the impact of environmental chemical exposure on neuro-
psychological performance and neuropsychiatric symptoms, specifically
during the prenatal and early childhood periods, in South Korea. Our re-
view focused on articles reporting the neuropsychological effects in chil-
dren from exposure to mercury, lead, phthalates, and bisphenol A in South
Korea. Fortunately, there are many studies on the health effects of environ-
mental chemical exposure in children in South Korea, which provided the
opportunity for this review.

3 Article search strategy

We searched for reference papers published during the 6 years between
January 2014 and September 2019, using PubMed and EMBASE. Fourteen
papers were selected for inclusion in this study. Keywords used for the
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I
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FIG. 1 Prisma flow diagram.

search were ‘(Hg or mercury) or (Pb or lead) or (“bisphenol A” or BPA)
or phthalate* and (autism or ADHD or neurobehavioral or 1Q) and chil-
dren and Korea’. The search was carried out on 4 October 2019 in PubMed
and 11 October 2019 in EMBASE. From the PubMed search, amongst 19
results, we excluded 8 articles which were irrelevant to our aims. From
the EMBASE search, amongst the first 25 results, we eliminated 9 articles
which were not related to our aims. Two were excluded because one was
a corrigendum, and the other was just an abstract. Finally, without dupli-
cates, 14 articles were accepted for further analysis. Article search strategy
is also shown in Fig. 1; amongst these 14 studies, 2 studies focused on Hg,
5on Pb, 1 on BPA, 4 on phthalates, and 2 on multiple exposures.

4 Results and discussion

4.1 Mercury

The first study to be described here investigated the levels of mercury
in human breast milk. During 2011-12, 157 breast-feeding mothers were
recruited from the Children’s Health and Environmental Chemicals of
Korea (CHECK) cohort, and their breastmilk samples were collected at
15-30 days after childbirth (n =207). Hg was detected in 100% of breast
milk, with a median concentration of 0.59 ug/L. Hg levels in infants were
higher than those reported in France and Italy but lower than those in
Taiwan (Park et al., 2018).
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A multicentre prospective birth cohort study of 1751 pregnant women
(the Mothers and Children’s Environmental Health, MOCEH) was con-
ducted in Korea from May 2006 to December 2010. Using the MOCEH
study, Jeong et al. (2017) investigated the relationship between the 1Q of
children and maternal blood Hg concentration during late pregnancy. The
results indicated that a twofold increase in Hg level in maternal blood
during pregnancy was associated with a decrease in verbal and total 1Q
levels by 2.482 (95% confidence interval (CI) =0.749-4.214) and 2.402 (95%
CI=0.526-4.279), respectively, at the age of 5 years.

Only a small number of longitudinal studies have investigated the as-
sociation between prenatal and early childhood Hg exposure and autis-
tic behaviours in later childhood in Korea. Ryu et al. (2017) conducted a
longitudinal cohort study and measured blood Hg levels at the follow-
ing intervals: early and late pregnancy in cord blood, and at 2-3 years of
age. Autistic behaviours were assessed using the Social Responsiveness
Scale (SRS) at 5 years of age. Blood Hg levels in late pregnancy and early
childhood were reportedly associated with a higher degree of autistic be-
haviours in children aged 5 years.

It has been proposed that an estimated 300,000-600,000 American chil-
dren might have possible reductions in IQ related to Hg (Ryu et al., 2017).
However, in a literature review on the association of the pharmaceutical
preservative thimerosal and other Hg exposures with the risk for autism,
the causal association between autism and Hg was not clear, and the risk
for autism from other Hg exposures, such as from dental amalgam resto-
rations or Hg released into the atmosphere, was also ambiguous (Schultz,
2010). The review addressed autism spectrum disorder (a category), so
this does not invalidate the findings of slightly higher scores on a contin-
uous scale of autistic behaviours in association with Hg.

4.2 Lead

Hong and colleagues (Hong et al., 2015) investigated the association
of environmental Pb exposure with poor intelligence and ADHD symp-
toms and correlations between Pb and specific ADHD-related domains in
Korean school-age children. They measured blood Pb concentrations in
a general population of 1001 children (8-11 years of age) from five South
Korean administrative regions. After adjustment for demographic char-
acteristics (along with other environmental exposures), a 10-fold increase
in blood Pb concentration was associated with lower full-scale IQ, higher
parent- and teacher-rated hyperactivity /impulsivity scores, and errors of
commission. Blood Pb levels were inversely associated with intelligence
in school-age children, independent of ADHD. Environmental Pb ex-
posure was selectively associated with impulsivity amongst the clinical
features of ADHD. In the aforementioned MOCEH study, multivariate
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linear regression analysis found that Pb and ferritin concentrations were
inversely and significantly associated with IQ after adjustment for covari-
ates. Statistical analysis demonstrated that blood Pb concentration was a
significant partial mediator of the relationship between iron deficiency
and verbal 1Q. Cognitive deficit in children may be associated with both
iron deficiency and blood Pb concentration (Jeong et al., 2015).

Joo and colleagues (Joo et al., 2018) investigated the effects of Pb expo-
sure on the neurobehavioural development of 5-year-old children to iden-
tify the vulnerable time window and potential sex differences. Pb levels
in late pregnancy were significantly associated with an increased risk of
behavioural problems in boys, whilst Pb levels in 2- and 5-year-old chil-
dren’s blood significantly increased behavioural risks in girls. It is there-
fore possible to infer that boys are more susceptible to prenatal exposure,
whilst girls were more susceptible to postnatal exposure. Several other
studies have also reported sex differences in the effects of Pb toxicity on
children’s neurobehavioural development. Despite differences in design
and the participants’ demographic features, many studies have revealed a
negative impact of Pb exposure on childhood neurological development.
For example, a similar prospective cohort study of 3-year-old children and
reported that prenatal Pb exposure was inversely associated with cogni-
tive function in boys but not girls (Jedrychowski et al., 2009a). Taylor and
colleagues (Taylor, Kordas, Golding, & Emond, 2017) showed that verbal
performance and total IQ score demonstrated a significantly inverse as-
sociation with Pb exposure in 8-year-old boys. The protective role of oes-
trogens on neural growth and oxidative stress responses may explain the
greater vulnerability of male sex to heavy metals, such as Pb (Malagutti
et al., 2009; Miller, De Silva, Jackman, & Sobey, 2007).

Regarding the relationship between Pb exposure and autism spectrum
symptoms, Kim and colleagues (Kim, Kwon, & Hong, 2016) hypothe-
sized an association between high blood Pb concentration and autistic
behaviours, including impaired social interactions and communication,
stereotypical behaviours, and restricted interests amongst school-age chil-
dren. Two thousand four hundred seventy-three Korean children aged
7-8 years, without any form of developmental disorder, participated in
two follow-up biennial surveys until the children reached 11-12 years of
age. Blood Pb concentrations at 7-8 years of age were associated with au-
tistic behaviours at 11-12 years of age, according to the Autism Spectrum
Screening Questionnaire (ASSQ) (p = 0.151, 95% CI =0.061-0.242) and
Social Responsiveness Scale (SRS) (p = 2.489, 95% CI = 1.378-3.600). SRS
subscale analysis also revealed associations between blood Pb concentra-
tion and social awareness, cognition, communication, motivation, and
mannerisms.

Kim and colleagues (Kim et al., 2018) examined the interaction effects
of the dopamine receptor D2 (DRD2) genotype and Pb exposure on the
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cortical thickness of the frontal lobe in patients with ADHD. Both the
DRD?2 gene and Pb exposure may contribute to the pathophysiology of
ADHD. The D2 receptors located in the prefrontal cortex were affected
by Pb exposure, which indicates a possible association between the neu-
ral correlates of ADHD, DRD2, and Pb exposure. There was a significant
negative correlation between the cortical thickness of the right superior
frontal gyrus and inattention scores. The study findings demonstrated sig-
nificant interaction effects of the DRD2 genotype and Pb exposure on the
cortical thickness of the frontal lobe in ADHD.

In a systematic review a significant associations were found between
blood Pb levels and inattentive/hyperactive-impulsive symptoms
(Daneshparvar et al., 2016). In other systematic studies identified from
PubMed and Scopus, concentrations of Pb in the hair and blood Pb levels
of ASD patients were significantly higher than in controls (Saghazadeh &
Rezaei, 2017). It is too early to assess the nature of the link between lead
exposure and ADHD or ASD (or symptoms of these disorders), but at least
it appears plausible that the metal could play a causal role, in view of the
studies and known effects on neuronal function.

4.3 Phthalates

Kim and colleagues (Kim et al., 2017) investigated the effects of phthal-
ate exposure on the intelligence and attentional performance in 6-year-old
children. They also investigated the differential effects of phthalate expo-
sure on intelligence and attention according to exposure period, such as
the foetal or childhood period. Urine concentrations of mono-(2-ethyl-5-
hydroxyhexyl) phthalate (MEHHP), mono-(2-ethyl-5-oxohexyl) phthal-
ate (MEOHP), and mono-n-butyl phthalate (MBP) were analyzed. There
were robust associations between childhood MEHHP and MEOHP levels
with full-scale IQ (FSIQ), even after adjusting for demographic variables
and continuous performance test (CPT) scores. An increase of childhood
MEHHP and MEOHP levels exaggerated errors of omission and nega-
tively influenced the response time variability of the CPT after adjusting
for demographic variables and IQ. Foetal phthalate exposure had no effects
on IQ or CPT. These results suggested that childhood phthalate exposure,
rather than to foetal exposure, has an adverse effect on IQ and attentional
performance.

To investigate the correlation between di-(2-ethylhexyl) phthalate
(DEHP) and neurodevelopmental disturbances in children, Lee and col-
leagues (Lee, Kim, Lim, Lee, & Hong, 2018) conducted a systematic re-
view and meta-analysis focusing on the association between exposure to
DEHP and neurodevelopmental outcomes. In cross-sectional data, they
observed a statistically significant association between the concentration
of DEHP metabolites and neurodevelopment outcomes in children. They
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also found a significant association between DEHP exposure, measured in
the prenatal period, and psychomotor development outcomes measured
later in childhood.

Park and colleagues (Park et al., 2014) reported that phthalate metabo-
lites in urine were associated with poor neuropsychological performance
in children with ADHD. Correlations between urine phthalate metabolite
concentration and CPT scores were investigated, and the interaction of
phthalate metabolite levels with selected polymorphisms related to major
candidate genes for ADHD, particularly the dopamine receptor D4 gene
(DRD4), was evaluated. Amongst the individuals with the DRD4 4/4 gen-
otype, there were significant associations between urine phthalate metab-
olite concentration and ‘the number of errors of omission and commission
and the response time variability scores for the CPT’. However, for indi-
viduals without the DRD4 4/4 genotype, there were no significant asso-
ciations. The results of this study suggest a possible association between
phthalate metabolite concentration and the poor attentional performances
of ADHD, as well as a genetic influence on this association.

Using clinical diagnostic testing for ADHD, Park and colleagues (Park
et al., 2015) aimed to determine whether phthalate metabolites in urine
were higher in children with ADHD than in those without ADHD, and
if there was a correlation with symptom severity and cortical thickness
in ADHD children. Concentrations of phthalate metabolites, particularly
the DEHP metabolite, were significantly higher in boys with ADHD
than in boys without ADHD. Concentrations of DBP metabolites were
significantly higher in the combined or hyperactive-impulsive subtypes
than the inattentive subtype and positively correlated with the severity
of externalizing symptoms. Concentrations of the DEHP metabolites
were negatively correlated with cortical thickness in the right middle
and superior temporal gyri. These results suggest an association between
phthalate concentration and both the diagnosis and symptom severity of
ADHD.

To summarize, although there are methodological issues including un-
certain dose-response relationships, diverse measures, and differences in
the pattern of the results, studies have converged in finding an association
between phthalates and lower intellectual ability and attentional prob-
lems in Korean children.

4.4 Bisphenol A

Lim and colleagues (Lim et al., 2017) investigated the association be-
tween prenatal and postnatal exposure to BPA and social impairment in
a sample of 4-year-old children. They examined social impairment asso-
ciated with prenatal exposure during midterm pregnancy and postnatal
exposure to BPA at 4 years of age.
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The relationship between prenatal BPA exposure and social commu-
nication impairment was statistically significant at or above the cut-off
point for BPA levels of 3.0 pg/g creatinine in girls (58.4%, 95% CI = 6.5%—
135.8%). A twofold increase in postnatal BPA exposure was significantly
associated with an 11.8% (95% CI = 0.6%-24.3%) increase in impairment
in social communication in 4-year-old girls, in a linear regression model.
Prenatal and postnatal BPA exposures were associated with social impair-
ment at the age of 4 years, and the association was greater in girls than in
boys. However, because epidemiological studies of sex-specific BPA ef-
fects on behaviour have produced inconsistent results, further research
may be required to address the differential effects of exposure to BPA on
neurobehavioural development between boys and girls.

5 Significance of the findings

This review aimed to examine the evidence from epidemiological
studies during the period from January 2014 to September 2019 in South
Korea, to evaluate the effect of the common environmental chemicals Hg,
Pb, phthalates, and BPA in relation to neurocognitive development and
neuropsychiatric symptoms from the prenatal period to primary school
age. We further briefly reviewed currently available literature from other
countries, which reported on the neurocognitive development and neu-
ropsychiatric symptoms of the four chemicals. Many studies demon-
strated significant findings, whilst others reported negative associations
between the chemical exposures and neurocognitive or neuropsychologi-
cal dysfunction over the early childhood period. Several studies reported
sex-specific effects, which require further epidemiological and experimen-
tal investigation.

The present review has some limitations. Only studies in English were
included in the review, which possibly did not fully reflect the situation
in South Korea. Several of the reviewed studies were longitudinal epide-
miological studies, whilst the others were cross-sectional in nature. The
quality of the studies might vary, but this was not assessed and presented
here.

Some recent studies place the levels of the four contaminants found in
Korean children in international perspective. Table 1 shows the level of
exposure in several countries. The geometric mean of BPA concentration
in Korean children was higher than that in children from other countries,
except China and Taiwan. The blood Hg concentration in Korean chil-
dren was also higher than that in US children, and the blood Pb level was
higher than that in children from Japan and Taiwan.

Despite the impending global environmental crisis, regulations
and laws against overusing chemicals, plastics, and other hazardous
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TABLE 1 Levels of exposure in Asian, American, and European.
Concentrations (pg/L; median)
Chemicals/ Country/
heavy metals | Matrix | region Study population MMP' | MEP’ | MBP* | MiBP' | MDEHP’ | Reference
Phthalate Urine China 430 children (208 girls and 222 | 15.7 4.14 219 14.3 Wang, Zhu, and Kannan
boys) (2019)
Urine | Japan 111 pregnant women 5.7 7.75 46.6 18.5
Urine Korea 171 children 2.71 12.4 5.25 12.3
Urine | Taiwan 59 (children, age: 5) 75.2 25.2 148.9
Urine | Europe 1335 children 34.4 38.4 45.4 47.6
Urine | US 35 children 177.7 | 524 16.6 1025.9
BPA Urine | China 671 boys (9-18 years old) Median 2.06 (ng/mL) Huang et al. (2018)
Urine | Japan 36 general population GM 0.84 (ng/mL)
(average 32)
Urine Korea 215 children (13-8 years old) GM 1.73 (ng/mL)
Urine Taiwan 200 children (6 years old) GM 8.84 (ng/mL)
Urine Greece 500 children (average 4.24) GM 1.1 (ng/mL)
Urine | US 462 children (12-19 years old) | GM 1.28 (ng/mL)




Mercury Hair

Blood
Hair

Blood
Blood
Lead Blood

Blood
Blood

Urine

Blood

China

Japan
Japan
Korea
us

China

Japan
Korea
Taiwan

us

1,982 children (0-6 years old)

229 children (9-10 years old)
229 children (9-10 years old)
859 children (10-19 years old)
4858 children (6-11 years old)
31280 children (0-8 years oldy

229 children (9-10 years old)
845 children (10-19 years old)
38 children (11-17 years old)
3223 children (16 years old)

GM 191.9 (ug/Kg)

GM 4.55 (pg/L)
GM 131 (ng/g)
GM 2.20 (pg/dL)
GM 0.33 (ng/mL)
GM 40.85 (ug/L)

GM 0.96 (ug/L)
GM 1.36 (ug/dL)
GM 0.95 (ug/L)

GM 1.73 (ug/dL)

Yan, Gao, Wang, and Yan
(2017)

Ilmiawati et al. (2015)

Eom et al. (2018)
Jain (2017)

Han, Guo, Zhang, Liao,
and Nie (2018)

Ilmiawati et al. (2015)
Eom et al. (2018)
Liao et al. (2019)
Benson et al. (2017)

* MMP, Monomethyl phthalate.
¥ MEP, Monoethyl phthalate.

¢ MBP, Mono-n-butyl phthalate.
 MiBP, Monoisobutyl phthalate.

¢ MDEHP: Sum of five DEHP metabolites (MEHP, MEHHP, MEOHP, MECCP, and MCMHP).

 This is summation of six dataset sampled in 2015 at Chongqing, Guangdong, Guangxi, Jilin, Jiangxi, and Zhejiang, China.



56 3. Chemical exposure and neurocognitive impairment

materials have not completely come into force, even in some developed
countries. The Korean government passed the ‘Environmental Health
Law’ in 2008 to protect people from environmental hazards. This law
particularly aims to protect the health of susceptible individuals in
the population including the elderly, pregnant women, and children.
Although the law provides grounds for research and practices to pre-
vent the effects of environmental toxicants, development of a safe en-
vironment for children’s health still seems far away. Insensitivity and
unrealistic optimism regarding the exploitation of the earth are both
dangerous. Families may become aware of the toxins and environmental
damage and act responsibly as consumers. They should be encouraged
to spend less on plastic items, stop using unnecessary disinfectants, and
reduce waste for the benefit of their own health and the health of others.

6 Conclusions

Despite the limitations, this review has found that neurocognitive de-
velopment or neuropsychiatric symptoms in children are influenced by
exposure to Hg, Pb, BPA, and phthalates in the prenatal and early child-
hood periods. In conclusion, we found evidence suggesting a causal link
between these four chemicals and neurocognitive or neuropsychiatric
consequences. Further research on the relationship between neurological
impairments in children and environmental risks with robust longitudinal
designs is necessary to inform policy and draw the attention of profession-
als and the public to the dangers of these chemicals. Medical professionals
need to be more aware of their responsibilities for a sustainable future. It
is time to stop poisoning the earth and our children.
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62 4. Early life determinants of health

1 Introduction

Many children globally are not achieving optimal health, development,
and wellbeing. Adverse environmental risk factors interact with a child’s
innate biological risk and genetic make-up in a cumulative manner, re-
sulting in adverse health and wellbeing outcomes (Grantham-McGregor
etal., 2007). A suboptimal start to life prevents children from reaching their
health, social, educational, and vocational potential as they progress along
their life-course trajectory into adulthood. The case is particularly press-
ing for children who present early with neurodevelopmental disorders
(NDDs). Further, there is evidence to suggest that, while childhood mor-
tality has reduced in the last 25 years, neurodevelopmental disorders have
remained constant (Olusanya et al., 2018; Scott, Mihalopoulos, Erskine,
Roberts, & Rahman, 2016). Such evidence reflects inadequate attention
to the developmental potential of children despite significant improve-
ments in healthcare (Walker et al., 2011). However, recent initiatives such
as the ‘Sustainable Development Goals of the United Nations” and the
‘Nurturing Care Framework’ endorsed by the WHO aimed at a holistic
view of health that ensures that children not only survive but also thrive
to reach their full potential (UN High Commissioner for Refugees, 2017).

NDDs including intellectual disability, autism spectrum disorder (ASD),
attention-deficit hyperactivity disorder (ADHD), and specific learning
disorders and motor disorders affect approximately 52.9 million children
under 5years of age globally, incurring considerable cost to government
health budgets and adversely impacting the social and mental capital of
the future generations. Moreover, comorbidities between developmental
disorders and mental health (MH) concerns are a significant global chal-
lenge accounting for 13.3% of the 29.3 million years lived with disability for
all health conditions in the 0-5 age group. In this regard, it is noteworthy
that NDDs do not exist in isolation and there is a fivefold increased risk for
comorbid MH problems for those with NDD, with consequent poor qual-
ity of life and reduced life expectancy (Coghill, Danckaerts, Sonuga-Barke,
Sergeant, & ADHD European Guidelines Group, 2009), as well as a higher
risk of MH problems for their family (Gilson et al., 2018).

While the highest prevalence of total and individual disability was found
in low- and middle-income countries, for specific NDD conditions such as
ADHD and ASD, Sweden and Australia were rated joint highest among 195
countries in terms of years lived with disability (Olusanya et al., 2018)—
however, this is in part due to better access to data, as some of the biggest in-
creases in NDDs have been seen in sub-Saharan Africa and South East Asia.
This suggests that the burden of NDDs is universal, yet country-specific
challenges must be carefully considered when designing targeted solutions.
In this regard, Australian Early Development Census suggests that one in
five children is starting school with a NDD, with higher rates in vulnerable
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populations (Brinkman, Gregory, Goldfeld, Lynch, & Hardy, 2014). One of
the major barriers to addressing this issue is that the most disadvantaged
families are the least likely to access care. This is particularly true in disad-
vantaged communities across the globe, who show an ‘inverse care law’
whereby the most disadvantaged families with children at highest risk of
developmental and behavioural disability are least likely to engage with or
have access to preventative and health promotion programmes that would
facilitate early identification and early intervention, thereby exacerbating
health inequalities (Eapen et al., 2017; Overs et al., 2017).

1.1 The challenge

Inequities in accessing evidence-based assessments and treatments pre-
cipitate further problems, engendering barriers that prevent timely and
effective delivery of care. The challenge is therefore threefold. First, under-
standing early life stress, genetic and microbial interactions with stress,
and the emergence of clinical phenotypes is critical to our understanding
of how best to intervene. Second, neurodevelopmental phenotypes are at
times inadequately captured by diagnostic criteria, meaning that even if
children are diagnosed early, diagnoses are not always helpful in deter-
mining treatment choice. Third, the systemic nature of the challenges—
such as the inequity described—makes intervention difficult; unless a
transdiagnostic, system-based approach is taken with the goal of estab-
lishing equity-focussed pathways of care.

This chapter starts by discussing the association between early life
stress—particularly interactions between biological systems and stress—
and the emergence of clinical phenotypes. This discussion allows us to
make a direct connection between the systemic inequity discussed earlier
and the individual presentations we see in the clinic. While there is some
compelling new evidence in this field, much remains to be investigated.
Importantly the study of biological models of NDDs raises many ques-
tions that are fundamental to our understanding of NDDs. Chief among
these is what is the best course of action to take when the profiles emerg-
ing from biological models only partially maps onto diagnostic categories.
The second section discusses this issue with a view that the development
of transdiagnostic models seems like the most promising avenue towards
the accurate identification of treatment targets and the development of ef-
fective interventions at the population level. The third section then broad-
ens the scope of discussion, refocussing on inequities from the point of
view that, if biological and transdiagnostic models are to be taken into ac-
count and if solutions to the challenge of NDDs are to be rolled out in the
messy reality of an unequal and capacity-limited healthcare system, then
what approach(s) might we conjure to ensure the right intervention at the
right time and in the right place is delivered to the right child.
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2 The importance of understanding early life stress, genetic
and microbial interactions with stress, and the emergence
of clinical phenotypes

Established research in the Developmental Origins of Health and
Disease (DOHaD) demonstrates the inextricable link between maternal,
perinatal, and early childhood factors and the risk of physical health con-
ditions including heart disease, diabetes, obesity, cancer, and many other
noncommunicable diseases (NCDs) including developmental and mental
health conditions in later life (Reading, 2006). Thus children who have
been affected by early life stress are more likely to have NDDs with the
dysfunction in early systems leading to adverse morbidity trajectories
throughout the lifespan (Felitti et al., 2019), including early mortality. In
this sense, early life stress is a common precursor to a range of health
conditions, with different forms of stress or adversity showing specific
relationships with clinical presentations.

Available evidence suggests that different types of adversity may
have different effects on brain and behaviours (Sheridan, Fox, Zeanah,
McLaughlin, & Nelson, 2012). In this regard, neglect or deprivation may
have a fundamentally different impact on the neuronal development and
circuitry formation as compared with those having been exposed to do-
mestic violence, aggression, or harsh punishment (Hart & Rubia, 2012).
Further, it may alter the brain morphology with long-term consequences
such as the reduced prefrontal cortical thickness associated with neglect.
Since higher executive functions including organization, problem-solving,
and attentional processes are linked to the activity of the dorsolateral
prefrontal cortex, it is plausible that the involvement of this brain area
through neglect may increase the risk for NDDs such as ADHD. However,
even this can be a complex process as each individual has an innate bio-
logical risk and resilience profile upon which such environmental factors
are operating as a ‘second hit’ (Nabeshima & Kim, 2013). In this regard,
it has been shown that the neuronal circuitry most plastic during early
life stress exposure in animal models have been shown to have maximum
gene expression changes (Lewis & Olive, 2014).

Emerging evidence from animal models suggests that disruptions in
the maternal-infant interactions may have different neuronal, metabolic,
and phenotypic outcomes based on the sex of the offspring (Kawakami,
Quadros, Machado, & Suchecki, 2013; Kawakami, Quadros, Takahashi, &
Suchecki, 2007). There is also emerging evidence to suggest that early life
stress in the form of prenatal stress may exert unique sex-dependent devel-
opmental outcomes mediated by placental effects that are sex-dependent
(Bronson & Bale, 2014; Bronson, Chan, & Bale, 2017). Even regardless of
the placental effects, sex-dependent effects following early life stress may
manifest in the early postnatal period (Coutellier & Wiirbel, 2009). Thus it
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appears that early life stress may predispose each child in a unique way
to shape the individual neuronal circuitry to specific psychopathology,
whether it is externalizing, internalizing, or dysregulatory behaviours
which in turn may be influenced by not only the type of biological vulner-
ability and the type of early life stress but also the sex of the child (Keyes
et al., 2012). This is in keeping with the evidence from epidemiological
studies that internalizing disorders are more common in females (Kessler,
Sonnega, Bromet, Hughes, & Nelson, 1995) while the risk for externalizing
disorders and NDDs are higher in males (Cover, Maeng, Lebrén-Milad,
& Milad, 2014). This is also consistent with the findings from the Virginia
adolescent twin study which showed that emotional disorders were more
common in females while behavioural disorders were more common in
males suggesting a sex—environment interaction in the genesis of psycho-
pathology. Of further interest was the observation that females who had
experienced early life stress were more likely to develop emotional dis-
orders (Bale & Epperson, 2015). Similar sex-dependent differences in the
phenotypic expression of the underlying putative neurodevelopmental
gene(s) have also been shown in NDDs. Examples are those of Tourette
syndrome (TS), ADHD, and obsessive—compulsive disorder (OCD), where
there is evidence to suggest that male members of the family are more at
risk of exhibiting tics and ADHD while obsessive—compulsive symptoms
may be another phenotypic expression in female first-degree relatives
(Eapen, Pauls, & Robertson, 2006).

In the presence of biological vulnerability, the type and timing of en-
vironmental events may play a critical role in determining the risk to
different NDDs as different parts of the brain are developing at different
time points during the intrauterine and postnatal life and subsequently
consolidated in the early or middle childhood and adolescent years. For
example, it has been proposed that there may be differential impact of
deprivation or neglect and threat-related experiences. The latter in the
form of exposure to violence or physical threat has been found to be as-
sociated with changes in the hippocampus and the amygdala—prefrontal
cortex minicircuitry resulting in changes in fear responses and fear
learning and consequent impact on emotion regulation (McLaughlin,
Sheridan, & Lambert, 2014). Thus the nature and extent of circuitry in-
volvement in a developing brain consequent to different environmental
events may be dependent on the underlying biological vulnerability as
well as the type and timing of the events (Edwards, Holden, Felitti, &
Anda, 2003). This in turn in a cumulative manner is likely to increase
the risk of specific cognitive, social, and emotional developmental out-
comes, as well as clinical and functional outcomes that set in motion
a particular trajectory through childhood, adolescence, and adulthood
which may be amenable to specific interventions (Nelson, 2014; Nelson,
Fox, & Zeanah, 2016).
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2.1 Genetic interactions with early life stress

There is emerging evidence to suggest that specific neurodevelopmen-
tal genes may have a critical role in maintaining the excitatory/inhibitory
balance of the developing brain and, when that balance is altered resulting
in the net excitatory or inhibitory state, this will in turn impact the na-
ture and type of clinical symptoms (Selten, van Bokhoven, & Nadif Kasri,
2018). Further the synaptic homeostasis is known to be determined by
the balance between the strength of excitation, inhibition, and the intrin-
sic excitability of the neuronal circuitry (Turrigiano, 2012). In this regard,
early life stress has been shown to either delay or accelerate critical peri-
ods of development, which in turn has been linked to changes in matu-
ration of the inhibitory GABA circuitry and critical neurodevelopmental
genes involved in maturation such as the brain-derived neurotrophic fac-
tor (BDNF) and the circadian rhythm genes (Narducci et al., 2018). It is
also known that even a small change that affects the neuronal firing can
alter the balance between neuronal excitation and inhibition (Atallah &
Scanziani, 2009) and that the resulting imbalance in the excitatory/inhib-
itory ratio can impact the development and stability of different neuronal
regions and circuitry. This may further be affected by additional genetic
and/or environmental events (Eapen, Ward, & Clarke, 2014).

It also appears that the phenotypic variability between different NDDs
such as ASD, Tourette syndrome, ADHD, and learning disorder could be
due to the fact that the genes converge towards a core set of dysregulated
biological processes that affect distinct neurodevelopmental pathways
involved in synapse development/maintenance and circuitry formation
through effects on neurogenesis, axon guidance in dendritic projections,
and/or neuronal migration (Eapen, 2012). Thus defects in synaptic devel-
opment can result in abnormal development across disorders and broad
domains but yet carry distinct neurocognitive and behavioural profiles.
The penetrance of the different comorbidities may in turn be related to the
dosage effects of gene abnormality or the timing of events when different
neuronal regions and circuitry are being formed, as may be the influence
of gender, intrauterine and perinatal events, epigenetics, and other en-
vironmental modulators (Eapen, 2011). There is also accumulating evi-
dence that supports the notion that immune cells play important roles in
normal brain function, outside of neuroinflammation. In this regard, we
have suggested the involvement of synaptic dysfunction and abnormal
immune responses and especially the role of microglia in synaptic prun-
ing during postnatal brain development and the consequent impact on
brain function (Voineagu & Eapen, 2013). Furthermore, genetically me-
diated deficits and consequent functional impairments involve activity-
dependent synapse development (Vivanti, Barbaro, Hudry, Dissanayake,
& Prior, 2013) that depends on postnatal learning and experience as well
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as additional environmental events. Such a model would predict that
early intervention would prevent or reduce the risk of genetically medi-
ated deficits cascading into a trajectory towards full expression of the dis-
order by exploiting the neuronal maturation and brain plasticity (Eapen,
Crncec, & Walter, 2013, 2016).

2.2 Microbes, stress, and the brain

Potentially critical yet previously unrecognized pathways through
which the early environment influences all aspects of development—in-
cluding the brain—are through the host microbiome. As with all bodily sys-
tems, immature infant microbiotas are more vulnerable to environmental
stressors, with potential lifelong implications (Blaser, 2016). Emerging ev-
idence has suggested that early life risk factors (stress, nutrition, antibiot-
ics, toxins, and environmental biodiversity) may influence the developing
microbiome in ways that may predispose individuals to the development
of subsequent NCDs, including mental illness (Logan, Jacka, & Prescott,
2016; Prescott, Wegienka, Logan, & Katz, 2018; Renz et al., 2017).

There have been longstanding clues that microbes play an import-
ant role in brain physiology (Hegstrand & Hine, 1986) and development
(Sudo et al., 2004). A landmark study found that BDNF gene expression
was lower in the hippocampus and the cortex of germ-free animals com-
pared with conventionally raised specific pathogen-free animals (Sudo
et al., 2004). Given the role of BDNF in nerve plasticity, this suggested that
commensal microbes could influence brain structure and function. Other
studies have since replicated the finding that early life microbial coloni-
zation initiates signalling mechanisms that may impact the neuronal cir-
cuits involved in motor control and anxiety behaviour (Diaz Heijtz et al.,
2011). Likewise, enhanced hypothalamic—pituitary—adrenal axis activity
seen in germ-free animals following acute stress showed that microbiota
was involved in aspects of the programming and modulation of stress re-
sponses (Sudo et al., 2004). Since then, there has been growing evidence of
a gut-brain axis in humans. Observational studies have linked measures
of microbial dysbiosis in humans with perceptions of psychological stress,
depressive symptoms, and anxiety (Karl et al., 2017; Knowles, Nelson, &
Palombo, 2008; Sundin et al., 2015; Zijlmans, Korpela, Riksen-Walraven, de
Vos, & de Weerth, 2015). Notably, early life antibiotic exposures (Slykerman
et al.,, 2017) and repeated antibiotic use in adolescents and adults (Lurie,
Yang, Haynes, Mamtani, & Boursi, 2015) have been linked to subsequent
depression, although the nature of this relationship requires further study.
Furthermore the intestinal microbiome profiles of patients with major de-
pressive disorder and other mental disorders have been noted to differ
from healthy individuals (Evans et al., 2017; Hemmings et al., 2017; Jiang
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etal., 2015; Lin et al., 2017; Naseribafrouei et al., 2014; Schwarz et al., 2018).
Even aspects of personality such as conscientiousness have been linked to
microbiome signatures (Kim et al., 2018).

Although the links between human stress and alterations to the mi-
crobiome are correlational (Chen et al., 2018), emerging experimental
evidence argues for some degree of causality. For example, when faecal
material from human donors with depression or anxiety is transplanted
into healthy recipient rodents, these animals display behaviours that are
indicative of depression and anxiety. These behavioural changes did not
occur in animals that received faecal material from healthy human donors
(De Palma et al., 2017; Kelly et al., 2016; Zheng et al., 2016).

The pathways by which the microbiome might influence cognition,
mental health, and brain development have not been understood, but
may include neural routes (the vagus nerve in particular), humoral sig-
nalling molecules (e.g. cytokines), neuropeptides, hormonal pathways,
and immune-mediated effects through the microglia. Gut microbes in-
fluence the integrity of the intestinal barrier, which can initiate a cascade
of low-grade inflammation and metabolic dysregulation if compromised
(Stevens et al., 2017). In addition, the gut microbiome can act upon dietary
components ranging from amino acids (e.g. tryptophan, the serotonin pre-
cursor) to polyphenols (producing bioactive metabolites) that are directly
and indirectly capable of influencing mood (Martinez-Guryn et al., 2018;
Marx, Moseley, Berk, & Jacka, 2017).

If the causal evidence base in the field is confirmed in human studies,
the implications would be that any early life factors that alter the develop-
ing microbiome may have the potential to influence the developing brain
through these pathways. Indeed, studies investigating various forms of
stress—maternal separation, crowding, physical exhaustion, restraint,
food deprivation, heat, cold, and acoustic stressors—can disrupt the nor-
mal gastrointestinal microbiota in animals. Ongoing work in this area still
has several questions in need of answers. For example, even short-term so-
cial stress has been shown to disturb the mammalian microbiome (Galley
et al., 2014; Partrick et al., 2018), making it uncertain whether microbi-
ome responses correspond to the magnitude, type, and duration of stress.
Social disadvantage may also drive predisposition for microbial dysbiosis
through diet and other environmental pressures (Harrison & Taren, 2018;
Miller et al., 2016). This may therefore potentially add another dimension
of the physical and mental health disparities between lower-income and
higher-income groups in the same society.

The mechanisms by which stress can cause dysbiosis are not well
understood. It has been proposed that stress hormones may directly
influence the growth of select microorganisms and/or indirectly influ-
ence microbial adhesion to mucosal surfaces (Gur & Bailey, 2016). Stress
can promote the production of inflammatory signalling chemicals that
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subsequently influence dysbiosis, and it can change gastrointestinal mo-
tility, gastric secretions, and other aspects of gastrointestinal physiology
(Konturek, Brzozowski, & Konturek, 2011; Lewis et al., 2015). Other path-
ways include the impact of stress on dietary choices (such as the pref-
erence for energy-dense, additive-rich, nutrient-poor foods) (Errisuriz,
Pasch, & Perry, 2016; Leigh, Lee, & Morris, 2018; Steinsbekk, Barker,
Llewellyn, Fildes, & Wichstrom, 2017; Tryon, Carter, Decant, & Laugero,
2013) implicated in gut microbiome dysbiosis (Logan & Prescott, 2017;
Prescott & Logan, 2017).

Collectively, these observations underscore the importance of taking an
ecological approach to health, in particular, a recognition that the ecol-
ogy of the early environment (including nutrition, nature contact, social
interactions, environmental health, and potentially microbial diversity)
impacts health across the lifespan. Moreover, it emphasizes the need to
recognize the diverse biological impact of these stressors across a plurality
of biological systems, which together contribute towards the maintenance
of the gradient towards socioeconomic disadvantage (Logan, 2015). This
is a matter of social justice.

2.3 Ceritical periods in development and brain plasticity

The penetrance of the different NDDs is associated with sex, gene dos-
age effects, and the timing of events when different brain regions are be-
ing formed, thus resulting in different clinical phenotypes (Eapen et al.,
2013). In addition, changes in the excitatory/inhibitory balance may be
extremely powerful such that the excitatory/inhibitory imbalance may
easily lead to NDDs. In this regard, ASD and schizophrenia have been
associated with derailment of development and the consequent mistiming
of plastic windows (LeBlanc & Fagiolini, 2011; Marin, 2012). Thus the criti-
cal period may either be triggered or halted by early life stress with a shift
in developmental timing resulting from factors that may hasten or slow
GABA circuit maturation and also be influenced by neurodevelopmental
genes such as BDNF known to accelerate the maturation of GABAergic
synapses selectively (Porcher, Medina, & Gaiarsa, 2018). Thus the genomic
and proteomic profiling of the circuitry implicated in the genesis of the
clinical symptoms may help uncover the mechanisms that underpin the
way early life stress exerts its effect on brain development. In this regard,
findings such as the disruption of a developmental proteome involved in
adenosine triphosphate (ATP) production and mitochondrial homeostasis
could have important clinical implications (Gokoolparsadh et al., 2017).
The role of mitochondria-associated protein changes is receiving consider-
able attention with further evidence revealing the developmental origins
of sex-dependent mitochondrial dysfunction (Cameron, Eagleson, Fox,
Hensch, & Levitt, 2017). Concerning NDDs, further research is indicated
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in terms of establishing how early adaptive responses to allostatic load
result in long-term dysfunction with consequent adverse impact on devel-
opment and future health.

An exemplar for understanding the impact of critical periods in early life
stress on long-term outcomes is the Bucharest Early Intervention Project.
This unique study provided an opportunity to see using a randomized
controlled trial the impact of a foster care intervention on Romanian chil-
dren exposed to early psychosocial adversity and living in an institutional
setting. These children at baseline assessment were significantly delayed
in intellectual ability and had abnormal attachment-like behaviours to-
wards caregivers along with stereotypies and aggressive behaviours and
underlying reduced EEG alpha power (Zeanah et al., 2009). Half of the
group at mean age of 22months were randomized to be placed in a foster
home, and the other half remained in institutional care. They were reas-
sessed at 30, 42, and 54 months, as well as at 8 and 12 years of age across a
number of different domains, including cognitive functioning, socioemo-
tional responses, brain activity (visual attention and alertness measured
with EEG), brain structure and connectivity (measured with MRI), and
psychiatric status. There was evidence of a critical period for the impact of
the intervention in that those placed in foster care before 24 months of age
seemed to be closer to developmentally matched controls in terms of their
psychological functioning. Attachment was found to mediate the mental
health outcomes, with children who formed good attachment relation-
ships with their foster parents having better outcomes. This is consistent
with extant literature that suggests the key role that attachment plays in
regulating stress responses. Further, when these children were challenged
at 12years for stress response using the Trier Social Stress Test, those who
remained at the institutional setting had a blunted stress response as mea-
sured by hypothalamic—pituitary—adrenal axis reactivity and autonomic
responses, while those who were placed in foster care before 24 months of
age showed the same responses as community control children of similar
age (McLaughlin et al., 2015). This clearly illustrates the power of early
intervention in recovery and adaptation leading to better biological, cog-
nitive, and social outcomes. Thus there is a critical need to integrate the
different early life determinants (Fig. 1) given the significant interaction
between the genetic and other biological and environmental risk factors
that exert a cumulative impact on the neurodevelopmental trajectory and
adult mental and physical health, as well as educational, employment, and
social and criminal justice outcomes. For example, persistent toxic stress
changes brain architecture, and in this regard, persistent violence, abuse,
and neglect whether within home environments or because of civil unrest
produce high levels of cortisol. Sustained and elevated cortisol levels can
damage the neurons and reduce the brain connections, thereby disrupt-
ing brain development while also influencing genetic expression through
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FIG. 1 Integration of early life determinants.

epigenetics and increasing vulnerability of the developing brain. Thus the
interaction between biological vulnerability and the toxic stress response
needs further exploration, and so does the relative impact of unique risk
factors such as the stress-type and timing on the sex and other biological
characteristics of the individual child. In this regard, childhood develop-
ment depends on a complex interplay between the nature, genetics provid-
ing a blueprint for the developing brain, and the nurture, environmental
factors determining whether a child will reach his/her developmental po-
tential. Hence, it is not a question of nature VERSUS nurture but rather an
issue of nature VIA nurture.

So far, this chapter discussed the evidence behind the interactions be-
tween different types of stress and different biological systems, and yet
arguably the full clinical potential of this knowledge remains unfulfilled.
The evidence for genetic and hormonal associations with stress has been
known for decades, and there is solid evidence that excessive stress dis-
rupts the developing brain; likewise, there is emerging evidence that the
microbiome plays a role in these complex relationships. Despite these ad-
vances, it has been difficult to pinpoint exactly which relationships are
critical for the development of specific NDDs. That is, it has been difficult
to move beyond the overgeneral relationship that more stress is bad and
that stress can have negative impacts in a variety of systems. One reason
for this may be that stress is not properly understood and that, if it was
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parcelled and dissected correctly, it would reveal a hitherto undiscovered
relationship. Yet, as suggested by the evidence earlier, the combination of
factors we term ‘stress’ is not subtle in their trundling over the biological
landscape, but rather, stress’s footprints are felt across biological systems.
It may, therefore, be the case that it is not stress which is misunderstood
or understudied. Could it be instead that it is the outcome which has been
mischaracterised? That instead, the boxes used to cluster symptoms into
discrete categories are not well suited to the mechanistic study of NDDs.
That is, that the labels we use to group symptoms into categories such as
ASD, ADHD, etc. lead us to miss a lot of the commonality in processes
and systems that is at play across these conditions. To investigate this the
next section discusses neurodevelopmental phenotypes as transdiagnos-
tic complements to diagnostic criteria.

3 Neurodevelopmental phenotypes and diagnostic criteria

Labels, in general, and psychiatric labels, in particular, are often the
source of controversy. The purpose of this section is not to use psychi-
atric labels as a metaphorical punching bag, as all authors agree that di-
agnostic categories have been extremely useful in communicating about
illnesses, targeting the right treatment to the right intervention, and in
clustering symptoms into phenomenologically sound clusters with face
validity. Rather the position we subscribe to is that certain dimensions
or domains are common across a number of diagnostic categories and
that these dimensions or domains can be just as useful—and in some
cases even more so—in communicating, intervening, and grouping
conditions. In most cases, transdiagnostic models—those domains or
dimensions of functioning—complement our work on diagnostic crite-
ria. An important example of this kind of complementarity comes from
outside of NDDs in the form of the ‘limited prosocial emotions” (LPE)
specifier spanning the DSM diagnoses of conduct disorder (CD) and (in-
creasingly) oppositional defiant disorder (ODD). Children with ODD/
CD who have LPE are at a higher risk of pervasive misbehaviour con-
tinuing beyond childhood. By labelling these dimensions and looking
out for it in the clinical presentation, we can develop therapies directed
at this group that are able to tackle the challenges associated with both
ODD/CD as well as those specific to LPE. This is to say that there is no
need to throw out the baby with the bathwater. The old diagnostic cat-
egories can and will coexist with transdiagnostic dimensions that will
enrich case conceptualization. In some cases, old categories will disap-
pear, and in others, they will endure; neither of these scenarios negates
the fact that we have developed a language to communicate about psy-
chiatric illnesses that is meaningful and useful in knowing how best to
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help others. This section therefore discusses topics aimed at expanding a
more nuanced discussion about neurodevelopmental models or pheno-
types (presentations) and diagnostic criteria.

3.1 The impact of diagnostic change

The changing definitions and diagnostic criteria for NDDs can have a
negative impact on the wellbeing of families seeking help, who are forced
to seek reassessments and reevaluation and who are often left wonder-
ing whether the label and treatment they had been pursuing were at all
adequate to their child (Beighley, Matson, Rieske, Konst, & Tureck, 2014;
King & Bearman, 2009; Wills, 2014). This type of discussion came to a
head with diagnostic changes to ASD and the publication of the DSM-5
(Beighley et al., 2014; Wills, 2014). Diagnostic criteria are meant to char-
acterize symptoms at a distinct point in time, but at times, these fail to
incorporate temporal change in real time as development—and therefore
neurodevelopment—is a dynamic process that evolves as children age.
Although change in diagnostic categories is necessary and indeed desir-
able as knowledge expands, it is undeniable that these changes impact
families ‘on the ground” who struggle to live and conform to their labels.
Through the inclusion of transdiagnostic dimensions, we may be able to
typify neurodevelopmental phenotypes in such a way that, even though
clusters of symptoms are rearranged, some dimensions of functioning can
be said to be maintained (or vice versa), providing some continuity even
as aspects of the neurodevelopmental phenotype change labels.

Further, genetically mediated neurodevelopmental changes involve
activity-dependent synapse development that depends on postnatal
learning, environment, and experiences, and hence a number of peri-
and postnatal factors are likely to have an impact. Thus the clinical
presentations may change over time, and so may the diagnosis. This
would mean that one child may lose a diagnostic label while another
may pick up clinical symptoms and comorbidities along the develop-
mental journey. This malleability also offers a unique opportunity for
preventative strategies and early intervention programmes that exploit
the neuronal maturation and brain plasticity. Hence, as the genetically
programmed but environmentally modulated developmental process
progresses, the diagnosis will need to be seen as a dynamic process. It
is important to assess the dimensions known to be associated with the
best and worst outcomes. The way forward is starting from a transdi-
agnostic approach and taking into account the convergence and the
divergence between and within the different NDDs to examine shared
developmental and functional characteristics. Such an integrated bio-
psychosocial perspective will transform our understanding of and our
response to NDDs.
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3.2 Transdiagnostic intervention

There is good evidence that intervening early in the life course to reduce
risk prevents later problems and gets better results (Griffiths & Meinicke,
2014), and yet significant challenges remain in detecting children at risk
of having NDDs sufficiently early, stratifying them according to neuro-
cognitive profiles and matching them with comprehensive, multimodal,
evidence-based interventions at scale that are both equitable and accessi-
ble to all children. While many groups attempt to use diagnostic criteria
as outcome variables, this approach is ineffective if the aim is to identify
and intervene as and when neurodevelopmental differences emerge and
before symptoms worsen and diagnostic criteria are met. In this sense,
tracking transdiagnostic dimensions along continuous scales may allow a
more efficient system of risk recognition.

One such system could be the development of risk stratification algo-
rithms that can identify when conditions are met, indicating a client is at
a ‘tipping point’ or a point in which they are most amenable to change. It
is possible that further risk stratification alongside the pathogenetic path-
ways on the domains of genetics; biomarker; and neurocognitive, social,
and environmental stress determinants can operate within a transdiag-
nostic model, to help delineate the neurodevelopmental pathways that are
shared by different NDDs. This type of stratification can be facilitated by
data platforms that are shared between healthcare stakeholders, so differ-
ent inputs are integrated carefully into the development of clinical and
phenotypic profiles of biopsychosocial risk across the different NDDs.
Hence, integrating knowledge on the precursors of risk and resilience is
critical, and bottom-up, data-driven stratification is an important part of
better understanding the unique and cumulative contributions of the dif-
ferent risk and resilience factors. However, despite all the advances in data
linkage and analytics, the usefulness of data-driven approaches rests on
the accuracy of the original data and the models that the data are being
fitted to. That is to say that there is a considerable amount of work that
needs to be undertaken in which data scientists work hand in hand with
clinical researchers to develop risk stratification models that can recognize
and use the underlying transdiagnostic dimensions common to NDDs.

Emerging evidence also suggests considerable overlap of NDDs aetio-
logically (Kelleher & Corvin, 2015), but publications are still constrained
by concern about diagnosis rather than health outcomes based on chil-
dren’s abilities and their functional impacts. There are two important fu-
ture directions worthy of consideration: The first is that we need to exploit
the genetic, biological, social, and environmental dimensions that underlie
different NDDs to create interventions that cut across disorders. The sec-
ond direction that needs exploring to take a step forward in the discovery
of preventative interventions in care is a refocussing towards integrated
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solutions. The second of these directions is discussed in more detail in the
third part of the chapter, whereas the first is briefly discussed here.

To develop effective transdiagnostic interventions, a programme of re-
search will need to develop that takes into account common pathways
to understand the pathogenesis of clinical symptoms through approaches
such as genetics and functional genomics, social and environmental risk,
and resilience factors across a number of conditions that have a cumu-
lative impact rather than correlating individual risk to individual con-
ditions. This will require transdiagnostic data platforms and innovative
technology. One such example is to integrate neurocognitive biomarkers
such as facial emotion recognition using phone-based technology, eye
tracking, and other techniques to develop a new-to-world culture-fair and
language-free battery of assessments in the early identification and stratifi-
cation of NDDs between and within the specific conditions. Such assess-
ments will therefore be sensitive to the needs of children across diverse
language and cultural contexts from different countries and continents
across the globe.

4 How best to intervene: A transdiagnostic, system-based
approach towards the establishment of equity-focussed pathways
of care

To address systemic inequity successfully, a ‘whole-of-system” approach
is needed. This starts with a confluence of early identification and inter-
vention during the “first 2000 days’ (from pregnancy to start of school) at
the point of care, where it is possible to redefine the relationship between
the family and the health system. Next a transdiagnostic approach is re-
quired to look beyond diagnostic thresholds and focus on dimensions of
functioning. Lastly, families’ priorities should inform care, such that fami-
lies remain engaged from pregnancy to the start of school without feeling
strained to meet arbitrary deadlines. Such a system would generate the
right intervention at the right time and in the right place. Achieving this
necessitates innovations in early identification, smart risk stratification,
and profile characterization, with opportunities for targeted individual-
ized care and personalized medicine where relevant, thereby maximizing
opportunities for lifelong good health, education, and social participation.

Every child has biological, family, community, and social factors that
influence their life (Fig. 2). It is imperative to focus on adverse health out-
comes as a whole to identify the early risk factors and the neurodevelop-
mental differences that interact to produce these, rather than narrowing
focus to one diagnostic group. As mentioned in the sections earlier, this
integration is critical to identify, track, and stratify both emerging
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FIG. 2 Child development in the context of their family, culture, and environment.

NDD-specific symptoms and functional dimensions common across
NDDs. While better outcomes can be achieved, improvements are often
limited due to research and clinical services operating in separate silos.
Sustained, long-term, and large-scale improvements in child health and
wellbeing will only occur through transdisciplinary, integrated, and col-
laborative approaches to translational research over the life course. While
information is available about early life determinants of NDDs, including
moderators and mediators leading to resilience or ill health, to date, there
has been little focus on integrating, disseminating, and implementing this
knowledge at scale across systems, settings, and geographical boundaries.
This in turn has a direct impact on increased inequality in social opportu-
nity, lower labour force participation, and further entrenched intergenera-
tional disadvantage (McLachlan, Gilfillan, & Gordon, 2013).

To develop a successful, system-wide intervention, several key ingredi-
ents are necessary. These are briefly discussed in the coming sections and
include culture, workforce capacity, health literacy, social prescribing, and
the timing of interventions. These ingredients are then brought together
into a model that describes several of the changes that need to take place
for the realization of this vision.

4.1 Culture

Sociocultural factors need special attention in the assessment process
as the measures that are used to identify NDDs need to be culturally and
linguistically appropriate. There are some cultures where there are no
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words to describe “autism spectrum disorder” and certain items used in
the Autism Diagnostic Observation Schedule (ADOS) are not appropriate
for sociocultural norms of the society. It is thereby difficult to correlate
failure in that test item to the existence a specific clinical symptom with-
out due consideration of the cultural appropriateness of the tool (Smith,
Malcolm-Smith, & de Vries, 2016). Thus there is a critical need to develop
and implement at scale a universal system of early identification and stratifi-
cation of children at developmental risk or showing early signs of devel-
opmental differences. Such a system will need to incorporate elements of
assessment that are culture fair and language free, thereby making care
more accessible.

In this regard, our understanding of the physical, developmental, and
mental health needs of children from LMIC settings is limited by a lack of
data. Our research has shown that even in a high-income country such as
Australia, culturally and linguistically diverse (CALD) groups are under-
represented in engagement with health services for prevention and health
promotion and also they are underrepresented in research, particularly as
a common exclusion criterion for research is being a non-English speaker
(Eapen et al., 2014; Woolfenden et al., 2016). This is another expression of
the ‘inverse care law’ mentioned in the introduction, whereby the ones
most likely to need help are the least likely to access services. This means
that we are missing essential information on outcomes and potentially
modifiable risk and protective factors to inform the design of not only a
more responsive identification system but of the healthcare system more
broadly.

4.2 Workforce capacity

Yet, another factor behind the ‘inverse care law’ is ‘capacity’, which
is particularly limited in low- and middle-income countries and even in
high-income countries within regional, rural, and remote areas. A lack of
capacity leads to an absence of care integration (patient-centric and coor-
dinated care) and thereby limits the effective rollout of evidence-based
treatments for NDDs.

Workforce and resource factors, such as shortages of child health
professionals with the required training or prioritization systems that
overly focus on the most severe presentations and draw resources away
from effective prevention, cement existing inequities into the healthcare
system. One of the processes by which this happens is through a dis-
tortion of priorities and a favouring of ‘hard” diagnoses, while in real-
ity elements considered ‘secondary’, such as concomitant behaviour or
emotional problems, may cause the most distress to most families and
are often missed or ignored, having further negative impacts on child
and family functioning.
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It is also paramount that we identify workforce and resource issues
with a particular focus on the special needs of low- and middle-income
countries (LMIC) as well as regional, rural, and remote communities in
high-income countries. Designing targeted interventions need to consider
integrating the best approaches for diagnostic conditions while also taking
into consideration complex presentations with comorbidities that often
cause families most distress, such as concomitant behaviour or emotional
problems. Similarly the social determinants and psychosocial context of
the child are well-known essential considerations, as the service systems
are often complex and operate in silos and rely on parental capacity to
navigate a system that is often unresponsive and inconsistent.

4.3 Mental health literacy

There is now considerable evidence that early interventions for
many common childhood mental health problems are effective, a point
made elsewhere by Weisz and Kazdin (2010), yet evidence-based treat-
ments are rarely accessed, and the prevalence rates of childhood mental
health disorders are therefore not decreasing. One reason for the low up-
take of evidence-based interventions may be low levels of child mental
health literacy (CMHL). Over the last decade, there has been significant
research on mental health literacy, both in adolescents and adults, and
population-level interventions have demonstrated that targeted cam-
paigns can improve mental health literacy in the general populations
(Jorm et al., 1997). However, there is a dearth of research conducted on
CMHL, internationally. The reasons for the lack of research on CMHL to
date are unclear. However, we believe that they may include four main
concerns: (1) concern about stigmatizing children and/or parents; (2) the
challenge of differentiating mental health disorders from developmen-
tally normal and transient challenging behaviours, especially in young
children; (3) concerns about creating anxiety in parents resulting in un-
warranted help seeking; and (4) concerns about the availability of suffi-
cient treatment services in the community to deal with increased demand
that may occur if CMHL is improved. It is important to note that some of
these concerns are legitimate and should be addressed explicitly in future
research. Regardless of the reasons, however, we believe that the lack of
focus on CMHL has resulted in widespread community ignorance regard-
ing child mental health disorders, which has resulted in the absence of a
common language to describe child neurodevelopmental disorders and
mental health concerns, unnecessary stigma towards children and par-
ents, and low levels of appropriate help seeking by parents.

Research to date is sparse but suggests that childhood mental disor-
ders are poorly recognized and understood in the general population. For
example, the US National Stigma Study-Children (NSS-C) found that the
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US public lacked knowledge about ADHD and depression and their re-
spective treatments (Pescosolido, Martin, Lang, & Olafsdottir, 2008). Only
42% of a community sample recognized ADHD (58% for depression), and
46% labelled it as a mental illness (69% for depression) (Pescosolido et al.,
2008). A recent survey conducted by The Royal Children’s Hospital with
over 2000 Australian parents found that only 35% were confident that
they could recognize the signs of a mental health problem in their child
(Goldfeld, Kvalsvig, Incledon, & O’Connor, 2017; Tully, Hawes, Doyle,
Sawyer, & Dadds, 2019). This survey found low levels of knowledge about
some aspects of child mental health. For example, 41% of parents did not
know that persistent difficulties with anger and aggression were not nor-
mal in primary school-age children. Similarly the second Australian Child
and Adolescent Survey of Mental Health and Wellbeing found that not
knowing whether children needed help and/or whether problems would
get better by themselves posed barriers to help seeking by parents of chil-
dren with mental health problems (Lawrence et al., 2016), barriers which
are clearly related to low mental health literacy. Research is urgently
needed to develop and validate measures of CMHL and stigma; obtain
benchmark levels of CMHL and stigmatizing attitudes in the community;
and develop, implement, and evaluate community campaigns to increase
CHML and reduce stigma. Such an Australian initiative focussed on en-
hancing CMHL may subsequently increase the likelihood that children
would be able to access evidence-based early interventions for neurode-
velopmental disorders and mental health concerns, thereby helping to re-
duce the prevalence and burden of these problems in the community.

4.4 Social prescribing

Another barrier to the successful implementation of therapies and in-
terventions for NDDs has often been that health professionals operate
within silos and feel disempowered to act on aspects that are beyond what
has been normally considered their sphere of work. One possible solu-
tion is the use of what is being termed ‘social prescribing’, where health
professionals are empowered to consider socioenvironmental aspects of
health as important contributors to the aetiology of neurodevelopmental
phenotypes.

There is emerging evidence from the United States that identification
and treatment of the social determinants of health—’'social prescribing’
by clinicians—can be effective in reducing the burden of the social de-
terminants of health (Chung et al., 2016; de la Vega et al., 2019; Garg &
Dworkin, 2011, 2016; Garg, Sandel, Dworkin, Kahn, & Zuckerman, 2012;
Gottlieb et al., 2016). In Boston, United States, randomized controlled tri-
als have demonstrated that, when paediatric residents screened for the
social determinants of health and provided information on social support
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services, that disadvantaged families were much more likely to have
their social needs met (Garg et al., 2007). In San Francisco, when a ‘social
needs coordinator’ supported this process, gains were observed in child
health and in the likelihood of family social needs being met (Gottlieb
et al., 2016). This is a perspective that is gaining traction elsewhere in the
English-speaking world; for example, the NHS in the United Kingdom
has added social prescribing as part of its long-term plan, and primary
care networks are being funded to employ social prescribers (Drinkwater,
Wildman, & Moffatt, 2019). Although these approaches are mostly in their
infancy and have not been trialled specifically with children with NDD,
metaanalysis data show support of the general effectiveness of social pre-
scribing although the methodological challenges in the implementation of
these programmes are acknowledged (Bickerdike, Booth, Wilson, Farley,
& Wright, 2017).

To truly provide family-centred care for children with NDD, we need
to address the family’s social priorities. This is essential for families to
be able to engage successfully in early intervention (Dunst & Leet, 1987).
Social prescribing is a nascent area that is of interest in that it acknowl-
edges that health is but one aspect of an interconnected system.

4.5 Timing

Over the past three decades, data have emerged showing that pro-
grammes beginning in infancy and toddler years impact key outcomes
for children with developmental delay and, the earlier the intervention,
the better the outcome. There is also increasing evidence that interven-
ing early in the life course to reduce risk prevents later problems and
gets better results in NDDs. Further, early detection and intervention are
efficacious and cost-effective, and it may be a way of decreasing health
inequality and breaking the cycles of intergenerational disadvantage in
society (Finlay-Jones et al., 2019). However, achieving an effective early
detection and intervention programme requires an approach that is not
vulnerable to derailment by problems like multiple referrals leading to
families waiting for long periods for healthcare input, prohibitive costs, or
limited parental capacity. Specific examples of exclusion points that need
targeting during the period from pregnancy through preschool years in-
clude the following: (1) women not accessing antenatal care sufficiently
early; (2) children not accessing well baby checks and developmental
surveillance; (3) children not accessing child care/preschool due to cost,
access, or other barriers and thereby losing the opportunity for engaging
with the systems in place; (4) missing the opportunity forearly identifi-
cation of neurodevelopmental disorders and mental health concerns as
parents may not be aware of the issues or of the relevant services or un-
able to access the services; (5) inadequate resources in terms of cultural
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competency and sensitive interpreting that are key to assessing children
for developmental problems and in particular language delay and ASD;
(6) limited or lack of appropriate support programmes in the community
through place-based initiatives or insufficient engagement; and (7) pau-
city of sensitive and responsive health services.

There is also increasing evidence from both animal and human studies
pointing to the specificity of clinical and behavioural characteristics that
result from the long-term effects of early life stress or adverse childhood
experiences early in life. For example, what affects the attentional cir-
cuitry may be different from those that govern behavioural regulation or
aggression and yet others for attachment and social relationships and so
on (Noonan, Mars, Sallet, Dunbar, & Fellows, 2018). While earlier studies
have focussed more on the general behavioural outcomes and the differ-
ences in severity, stratifying both the type of early life stress, the under-
lying processes, and the behavioural response patterns to homogeneous
groups has significant advantage in defining specific neuronal circuitry
that responds to each type of early life stress and the differences in de-
velopmental pathways that result in varying long-term changes in func-
tioning (Dadds & Frick, 2019). Thus the type of adversity, the timing, and
the specific ways in which neuronal development and circuitry formation
has been impacted may help in matching the right client with the right
interventions. For example, in animal studies (Callaghan & Richardson,
2011), early life stress has been shown to accelerate transition to mature
fear memories that are more enduring (Gogolla, Takesian, Feng, Fagiolini,
& Hensch, 2014). Further, it has been shown that intrauterine events may
have an impact leading to hippocampal and prefrontal PV™ circuit anom-
alies with a suggestion that the mechanism underlying the impact of early
life stress is through an earlier biochemical maturation of PV™ circuits.
Animal findings have enticing implications that are yet to be confirmed
in humans. For example, in addition to the impact of early life stress on
limiting the critical caregiver interactions, events such as ‘maternal sep-
aration’, ‘social isolation’, and ‘maternal immune factors’ may also exert
additional effects through prematurely closing critical windows of oppor-
tunity and thereby depriving the children the opportunity to correct the
developmental derailment. This also has clinical implications for the tim-
ing of interventions.

4.6 Bringing it all together

4.6.1 Proportionate universalism and integrated care

A lack of integration at the point of care is commonly discussed as a
translational or implementation problem. That is, although treatments con-
tinue to be developed for conditions like ASD and other forms of NDDs,
problems of access and translation help preserve the socioeconomic
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gradient. As problems in early childhood remain undetected, these escalate
and prevent children at need from accessing early intervention in the first
years of life, preventing them in turn from maximizing their potential. As
an example, while most high-income countries have well-established and
organized self-help and parent groups that advocate for better services,
the connection between research and the community’s needs is haphazard,
and the lack of strong lines of communication is a significant barrier to
achieving equitable changes in the healthcare system. Social determinants
and the psychosocial context of the child are also an important contributor
in that the current system relies on parental literacy and capacity to re-
port behavioural changes sufficiently early and in families’ means to access
help and advocate for the child. At the same time, parental insight is often
disregarded instead of integrated into clinical decision-making models.
There is a critical need for stratifying children as per functional needs
and availability of supports and ensuring a stepped-care model within
a ‘proportionate universalism’ framework consisting of universal pro-
grammes plus targeted care commensurate with needs. This requires an
approach that sees interventions targeted to the right child, early enough
to make use of the significant opportunities presented by brain plasticity in
a developing brain, rather than leaving identification and triage until it is
too late when the scope of successful interventions is narrower. Engaging
parents during opportunistic contacts and then providing ongoing moni-
toring and care will provide a universal system of developmental surveil-
lance accessible to all children and families. Such a programme will also
need to combine and harness available international data resources. Large
data consortia, if gathered together and used in integration, could vastly
increase the effectiveness of services. An approach is needed that draws
together the fragments of discipline-based (e.g. allied health, psychiatry,
and paediatrics) and diagnosis-specific services that operate in silos, be-
tween geographical regions (e.g. urban and rural), and at a policy level
between different government departments (e.g. health, education, disabil-
ity, justice, and housing) and jurisdictions (e.g. local or provincial, state, or
federal). For example, starting from antenatal care, if we begin to combine
these data to identify children at risk of NDDs in real time and to deploy
the most effective evidence-based interventions to modify the trajectories
of vulnerable children early enough, the parents and the wider system will
begin to be empowered to make a real difference leading to system change
and better long-term outcomes. This could be combined with technological
solutions using data visualization, data linkage, and an analytics platform
to facilitate each child’s varying risks, needs, and psychosocial determi-
nants to be identified and stratified so that a matching personalized and
integrated model of care can be provided. This will also lead to better inte-
gration in education, better productivity for parents, improved economic
participation in adulthood, and higher rates of independent living.
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4.6.2 Developmental vulnerability index and stepped care

Using data integration and service coordination along a dimensional
and transdiagnostic approach will allow cohesiveness, continuity, and co-
ordination in the care provided to the child taking into account the nature
of the developmental risk as assessed using a ‘developmental vulnerabil-
ity index’ (see Figs 3 and 4) while taking into account the multiple domain
involvement and the comorbidities. This can be done using a stepped-care
approach starting with health literacy programmes on healthy development
and universal developmental surveillance programmes by engaging the
parents during routine visits in primary care settings or early childhood
centres and addressing specific determinants and developmental risk as
and when identified. The second step will be to set up stepped-care path-
ways that will harness the information at different scales to coordinate
interventions at both the group (e.g. communities and clinical networks)
and individual levels. At the individual level, this would occur early, by
identifying and stratifying children according to their vulnerabilities and
strengths. Here, children would be referred on to appropriate pathways,
whereby for some it will be the implementation of targeted interventions,
while, for others displaying strength and resilience, the provision of mini-
mal support may be all that is needed. For example, in a case where there
are a number of risk factors evident on a developmental vulnerability in-
dex (Eapen, 2014) (Fig. 3 in the succeeding text) such as history of perina-
tal depression, birth asphyxia, temperament difficulties, and speech delay;,
there is considerably higher risk of secondary impacts such as behavioural
problems and school-related issues. Here, social determinants play a criti-
cal role in development beginning even in the preconception period. This
includes intermediary factors such as living conditions and material cir-
cumstances; psychosocial factors such as relationships between parents,
children, and peers; and structural determinants such as the sociodemo-
graphic profile of the family, living conditions, learning environments of
day care and schools alongside the physical environment such as access to
green spaces, neighbourhood safety, and the wider sociopolitical context
(see Fig. 1). Available evidence also suggests that cumulative adversities
are more detrimental to a child’s development than a single adversity. In
such a case a transdisciplinary approach involving paediatric, psychiat-
ric, and allied health professionals in the assessment followed by primary,
secondary, or tertiary interventions would be indicated. Such a complex
interaction of different vulnerability factors involving the child, the consti-
tutional and innate biological architecture, and the social and environmen-
tal determinants can be best conceptualized using bioecological model.
Such a model takes into account the amount of risk and protection factors
that are in operation and the ‘dose” of cooccurring factors that are in the
immediate environment that directly impact the child (proximal factors)
and those that exert an influence indirectly (distal factors) (Walker et al.,
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Developmental risk index:

FIG

Biological factors- Biological vulnerability such as genetic (positive family history,
dysmorphic features), difficult temperament etc.

Individual child factors — Intrauterine environment (e.g. exposure to smoking,
Alcohol/drugs, toxins) perinatal (e.g. prermaturity, IUGR, low Apgar), postnatal growth
(developmental, social-emotional or behavioural problems), seizures, infections,
chronic physical illness, lack of stimulation (play, reading to child) and nurturing care
(physical, nutrition, emotional)

Parental factors — Younger or older age of parents, parental physical and mental health,
drug/alcohol, criminality, maternal sensitivity/ parenting skills, child exposed to DV,
trauma, violence, abuse or neglect, single parent, family relationships,

parental sensitivity and attitudes, poor literacy, low 1Q etc.

Family and psychosocial factors — Family stress, poverty, food insecurity, social
disadvantage, low socioeconomic status (income, education, occupation),
housing/family stability, large family size, overcrowding, mobility, refugee/minority
groups, trauma, abuse, out of home care, parents in prison

Socio-cultural and service-related factors — Poor access to or utilization of services
(antenatal, early childhood, preschool), poor community participation, help seeking
attitudes/beliefs, deprived or violent neightbourhood, pollution (e.g. lead), remoteness,
social isolation/discrimination, lack of social supports

sides of the same coin. Asian Journal of Psychiatry, 8, 7-11.

1 point per risk
item up to a max
of 2

0.5 points per risk
item up to a max
of 2

0.5 points per
positive risk item
up to a max of 3

0.5 points per
positive risk item
up to a max of 2

0.25 points per
risk item up to a
max of 1

. 4 Developmental vulnerability index.Based on Eapen, V. (2014). Developmental and mental health disorders: Two
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2011). For example, perinatal depression does not have a direct impact
on the child’s development, but it operates indirectly through poverty,
poor stimulation, and parenting behaviour that has a direct effect on the
child’s development (Linver, Brooks-Gunn, & Kohen, 1999). As detailed
by Eapen (2014), the cumulative risk index of potential risk factors (that
is the sum of individual risk factors) is a robust way of conceptualizing
how risk factors interact together in a bioecological model (Eapen, 2014).
Here the risk variables across levels are dichotomized (present/absent)
and then grouped into a single score and their effect analysed (Sameroff
& Seifer, 1983). While it is difficult to capture the true interdependent
and compounding nature of such risk factors, all these factors need due
consideration using the micro-, meso-, exo-, and macrosystem model by
Bronfenbrenner (1986). Fig. 4 details an example of how such a scoring
system may be put in place.

Risk stratification would also need to occur at the community level.
Those at low risk will be provided light broad—brush interventions such
as community awareness and child health literacy programmes on neu-
rodevelopment, while those at moderate risk will receive stimulation
and access to Early Childhood Education Centres (ECECs), and those at
high-risk will receive more intensive interventions. In the succeeding text,
Fig. 5 illustrates how the principles of risk stratification and the belief in
universal health coverage underpin the transformation of the health sys-
tem. Opportunities will also need to be pursued for developing an inte-
grated platform internationally for NDDs through a combination of three
core elements, namely, (1) implementation of existing knowledge of NDD
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FIG. 5 Transformation of the health system consistent with government priorities.
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through leveraging partnerships with large-scale international consortia;
(2) discovery of novel underlying mechanisms for NDDs; and (3) paving
the way for the development of novel therapies or drug repurposing that
will enable personalized care.

Thus, to achieve sustained, long-term, and large-scale improvements
in child health and wellbeing across geographical and socioeconomic
boundaries, a concerted effort is needed. As indicated in the introduction,
the Sustainable Development Goals by the United Nations provide a blue-
print to achieve a viable shared future for all by 2030 by addressing the
global challenges of poverty, inequality, climate, environment, peace, and
justice (UN High Commissioner for Refugees, 2017). These goals together
with the Nurturing Care Framework created in response to strong evi-
dence and growing recognition that the early years are critical for human
development provide the basis for a sustainable action plan for early child
development. This enabling framework involves good health, adequate
nutrition, responsive caregiving, security and safety, and opportunities
for early learning (as seen in Fig. 1). The following provides an emerging
framework.

1. To identify modifiable early life determinants of wellbeing, including
biological, environmental, and psychosocial risk factors and their
causal pathways through rigorous basic, clinical, and population
science.

2. To use intervention mapping and apply evidence-based clinical and
population health interventions to improve child /family outcomes
by modifying existing biological and environmental risk profiles
in individuals and populations using the following principles and
practices:

e partnering with children and families through participatory
research;

* bringing together biological, psychosocial, clinical, epidemiological,
and service information;

e focussing on adverse health outcomes to identify early risk factors;

¢ reducing inequity in access to evidence-based assessments;

e identifying workforce and resource issues;

¢ designing interventions that add value for complex presentations;

¢ addressing social determinants and psychosocial contexts;

e facilitating interventions at scale;

e embracing innovative technologies;

¢ designing sustainable models of care leading to cost savings across
the lifespan.

An example of intervention mapping commensurate with need
is the implementation of reading programmes in disadvantaged
communities. There is emerging evidence on socioeconomic
differences in language processing skills and vocabulary even
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before the child is 2 years of age. This is primarily due to the
difference in language environment with children growing up in
poor neighbourhoods and from lower-income families hearing up
to 30 million fewer words by the age of 3 years, compared with
those children from rich and affluent backgrounds resulting in a
significant vocabulary gap (Fernald, Marchman, & Weisleder, 2013).
A specific intervention to address this would be to implement
reading programmes targeting those children at risk of poor
language exposure and stimulation. Applying the principles
detailed earlier, this can be done in partnership with families

and the respective communities using participatory research to
design an appropriate reading programme that is sustainable

and cost-effective. This is then followed by identification of
relevant workforce and resources, with implementation aided

by innovative technologies that facilitate scaling up, and thereby
reaching those children at highest risk in poor neighbourhoods or
remote communities and from culturally and linguistically diverse,
indigenous, or other priority populations.

3. To codesign with children and families an integrated intervention
programme to create a global benchmarking system to measure and
feedback success across each country and community on how to
develop, implement, and evaluate interventions at scale. It is critical
that each country and population group codesign integrated care
pathways for NDDs (that may also be applicable for other physical
and mental health conditions) that is underpinned by the voice of
the child and with the input from the parents/carers, health service
providers, council and community-based organizations, and the early
childhood education sector to ascertain the essential elements of a
comprehensive and responsive health service system as relevant to
the local needs. Using the bioecological framework of the Andersen’s
behavioural model of health service use (BM), the model will need
to define and measure equitable access to healthcare for children
with NDDs that address inequality and risk by taking a multilevel
approach to psychosocial and family-level factors. The model will
need to focus on family-centred measures and tools and provide
purposeful data sharing across health services and other agencies
to ensure a sustainable, systematic change to approaching and
addressing biological and social determinants of NDDs as relevant to
individual countries and population groups.

4. To develop a global child mental health literacy initiative that will
form the cornerstone of an integrated programme with real-life cost-
effective professional educational development, practice, and policy
for better maternal/child/youth and family health and consequent
adult wellbeing using knowledge mobilization.
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5 Conclusions

All NDDs and half of all lifetime mental health disorders emerge in
childhood (Kessler et al., 2005). Further the most important early child-
hood predictor of adult life satisfaction is emotional health during child-
hood followed by child conduct (Layard, Clark, Cornaglia, Powdthavee, &
Vernoit, 2014). This highlights the role of early emotional and behavioural
wellbeing for long-term adult outcomes. In this regard the period between
birth and start of school also referred to as “The First 2000 Days’ is a crit-
ical time of rapid development, which provides a compelling argument
for programmes directed at NDDs to start as early as possible. Further,
if appropriate pointers to developmental risk can be identified early, as it
relates to individual children or population groups, it will be possible to
develop targeted intervention to address the individual child’s needs or to
support disadvantaged groups in certain geographical locations through
access to high-quality early interventions, parenting programmes and
attendance at reading programmes, early childhood education and care
centres, etc. Such an approach will be an important investment that will
yield measurable long-term benefits (Oberklaid, Baird, Blair, Melhuish,
& Hall, 2013) and will prevent the cascade of a negative developmental
trajectory with the neurodevelopmental difficulties becoming entrenched
with secondary consequences such as academic failure, school absence,
social dysfunction, and forensic involvement. However, despite the likely
long-term benefits and cost-saving potential of early identification and
intervention services for NDDs, short-term cost and knowledge barriers
currently limit progress globally. A transformation is needed to optimize
service utilization and harmonize intervention approaches to ensure eq-
uity of care for children with NDDs and their families while maximizing
resources and capacity for professionals—which together would result in
cost-effective programmes and practices that would provide the right care
that would allow best start in life for all children with NDDs at the right
time and setting.
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1 Introduction

In this chapter, we outline a range of challenges and opportunities
for implementing and evaluating early autism spectrum disorder (ASD)
services in resource-limited contexts. The term ‘resource limited” was
purposefully selected given that the majority of children with ASD and
their families live in resource-limited settings around the globe. Most of
these settings have inadequate access to high-quality early identification,
inadequate referral to early childhood intervention services, and inade-
quate support services for caregivers and families. To transform service
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solutions for this vulnerable group of people, we propose that researchers
and clinicians should prioritize thinking about the sustainability and scal-
ability of interventions from the very beginning. This requires thinking
about a number of fundamental interconnected and interdependent com-
ponents including (a) selecting effective interventions, (b) ensuring effec-
tive implementation, (c) understanding the context and setting that makes
it possible to implement the intervention, (d) having a good understand-
ing of caregivers (or other beneficiaries of the intervention), and (e) using
a pragmatic approach to evaluate a range of important outcomes. We use
examples from current projects in South Africa to illustrate how these fun-
damental principles could be implemented. With a focus on what works,
for whom, under what contextual circumstances, and whether interven-
tions are scalable, researchers and clinicians can enhance the likelihood of
improving access to care for young children with ASD and their families
living in resource-limited environments.

2 Early identification and intervention services for ASD
in resource-limited settings

2.1 The challenges

It is estimated that there are close to 53 million children under the age
of 5 with developmental disabilities in the world. Approximately 95%
(or about 50 million) of them live in low- and middle-income countries
(LMICs) (Olusanya et al., 2018). Global rates of developmental disabil-
ities have remained stable, but in sub-Saharan Africa, for instance, the
number of children with developmental disabilities has increased by
> 70% between 1990 and 2016. This observation suggests that the needs in
resource-limited settings are likely to increase even further in the coming
decades.

Infants and young children with developmental disabilities may have a
range of difficulties in the areas of cognitive, language, social-emotional,
behavioural, and neuromotor development. Without intervention, these
children are at greater risk of suboptimal outcomes in health, educational
attainment, and wellbeing than children without such disabilities (Black
et al., 2017). Developmental disabilities include autism spectrum disorders
(ASD), now clearly acknowledged by the World Health Organization (WHO)
as a major global public health challenge (World Health Organization, 2013).

Children with ASD have difficulties with social communication, paying
less attention to the social world, thus missing out on multiple learning op-
portunities throughout the day, which may greatly impact their learning.
They might also be overly dependent on routines and highly sensitive to
changes in their environment, respond inappropriately in conversations,

II. Developmental neuropsychiatry: Risk, prevention, and intervention opportunities
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or use unusual forms of communication, such as using an adult’s hand as
a tool. Children with ASD have difficulties developing, maintaining, and
understanding relationships with others, including their caregivers and
family members (Chawarska, Macari, & Volkmar, 2014).

Like all children, having a child with ASD brings both positive and
negative experiences for families. Caregivers and families can expe-
rience and appreciate the positive effects of raising a child with ASD,
such as a greater appreciation of differences between people, a greater
awareness of the needs of others, and a greater clarity about what mat-
ters in life (Schlebusch & Dada, 2018). However, raising a child with
ASD is also associated with a range of stressors for caregivers, including
increased parenting stress, decreased parenting efficacy, and increased
mental and physical health problems (Karst & Van Hecke, 2012; Phelps,
McCammon, Wuensch, & Golden, 2009). Caring for a child with ASD has
been shown across a range of cultures and countries to impact signifi-
cantly on caregivers’ quality of life (Eapen & Guan, 2016) and places a
significant economic burden on families. Families may lack financial re-
sources and may face environmental barriers, discrimination and social
exclusion, and stigma from society (Karst & Van Hecke, 2012). Together,
these challenges place a significant burden on families raising children
with ASD.

The majority of children with ASD and their families living in
resource-limited contexts do not have appropriate access to care. For ex-
ample, at the time of a scoping review done by Franz and colleagues, there
were no publications on the development or implementation of early
ASD intervention in sub-Saharan Africa, and no population-based preva-
lence studies of ASD had been performed in any African country (Franz,
Chambers, Von Isenburg, & de Vries, 2017). A number of reasons contrib-
ute to the few prevalence studies in LMIC including lack of funding, lack
of suitable screening and diagnostic tools, and lack of expertise (Abubakar,
Ssewanyana, de Vries, & Newton, 2016; de Vries, 2016, Malcolm-Smith,
Hoogenhout, Ing, Thomas, & de Vries, 2013; Marlow, Servili, & Tomlinson,
2019; Ruparelia et al., 2016). The relative paucity of ASD diagnoses in cur-
rent health and educational records suggests that ASD is significantly un-
deridentified and that the majority of individuals with ASD are therefore
likely not to be receiving appropriate services (Pillay, Duncan, & de Vries,
2018). Specialist providers typically implement early ASD identification
and intervention, but in sub-Saharan Africa, access to specialist care is
extremely limited (Franz et al., 2018; Morris et al., 2011; Ruparelia et al.,
2016). In countries such as South Africa, there is a growing recognition
that specialist providers are highly unlikely ever to meet the needs of the
population. This reality necessitates creative thinking around how ASD
services can be integrated into existing systems and which individuals can
provide such services.
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2.2 The opportunities

We propose that, in resource-limited contexts, there should be a greater
focus, from the outset, on the potential of early identification and inter-
vention services to be scalable and sustainable. Building on prior work
done by de Vries (2016), Fig. 1 illustrates a different way of thinking about
service delivery to address the twin burden of high needs and limited re-
sources—the answer will not be a ‘one-size-fits-all solution’, but rather
‘a suite of interventions, all with a good evidence base, delivered by a
range of facilitators in appropriate and acceptable ways to families and
individuals in communities, while ensuring adequate expert supervision,
oversight, and ongoing development’ (de Vries, 2016, p. 133).

In such a ‘pyramid of interventions’, for example, the smallest propor-
tion of interventions should be ones with a high degree of complexity and/
or complicated implementation requirements (e.g. extensive training, ex-
pensive infrastructure requirements, or high proprietary costs) delivered
by specialists to caregivers and children with complex clinical needs. These
specialists should also be involved in the development, training, and su-
pervision of less experienced or early career specialists and nonspecialist
facilitators. This can be done through the process of task sharing, whereby
tasks are moved (where appropriate) to less specialized facilitators, thus
making more efficient use of the available human resources (Seidman &
Atun, 2017). The first opportunity in resource-limited environments is
therefore to embrace ‘task sharing’ as philosophical principle. Task sharing
will equip a bigger middle group of early career specialists and nonspe-
cialists with skills to provide targeted support for children and families
with diagnosed conditions, presenting a viable option to increase access to

Complest intarvantians
Camplicatad implamentation

Spedialists delivering spadalised suppart

Srarllest size populativn caverage for children and farilies with complex support nesdy o

Simple intenentions

Eagy implemantation

Eary carser specialistsinon.specialists defivering targeted suppart

Medliure sized population coversge far chitaken and famifies with diagnased cleabilities

Sirmgzle inte=eventions

Eazy implementation

MNon-specialists delivenng basic support

Largast aize popelation coverage for ehildren and families 51 risk

FIG. 1 The pyramid of interventions model. In this model a range of early ASD inter-
ventions are available from specialist support (for children with ASD and highly complex
needs), cascading to targeted support (for all children diagnosed with ASD) and to universal
or general interventions (for those at high risk of ASD or related disabilities). The model inte-
grates the complexity of the intervention, the degree of difficulty to implement the interven-
tion, the level of expertise of the interventionists, and the needs of the targeted caregivers.
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support services for many children and families in resource-limited con-
texts. At the base of the ‘pyramid of interventions’, where the majority of
efforts should be focussed, interventions should be simple, affordable, and
delivered by nonspecialists (meaning that it is not too complicated, nor too
difficult or too expensive to implement) to support caregivers and families
of children with ASD or other developmental delays and disabilities.

A second opportunity in resource-limited settings is to use a strength-
based approach to uncover the existing strengths of communities (Eloff &
Eberschn, 2001). This is a very different perspective from a ‘needs-based’
approach. While a needs-based approach focusses on the deficiencies and
service needs of a community, a strength-based approach focusses on the
existing capabilities, skills, and social resources of people and their com-
munities. It does not ignore the external context of and constraints on com-
munities, nor does it imply that these communities do not need additional
resources from outside. Rather, it suggests that outside resources can be
more effectively utilized if the community has already identified and mo-
bilized its own resources. By building relationships with communities
through participatory approaches, researchers and clinicians can leverage
the communities’ strengths to develop and sustain implementation capac-
ity. Engagement of stakeholders such as future implementers and caregiv-
ers is therefore far more likely to produce interventions that are relevant,
appropriate, feasible, and sustainable (Pfadenhauer et al., 2017).

A third opportunity in resource-limited settings is to borrow from
positive examples or ‘lessons learnt’ through global initiatives in related
fields. For example, the work described here is situated in the fields of (a)
early ASD identification and interventions (e.g. Broder Fingert et al., 2019;
Marlow et al., 2019; Vivanti et al., 2018), (b) implementation and dissemi-
nation science (e.g. Barker, Reid, & Schall, 2016; Pfadenhauer et al., 2017),
(c) other global health initiatives such as the child and adolescent mental
health field (Murray, Dorsey, & Lewandowski, 2014), and (d) innovative re-
search methodologies such as sophisticated mixed-method research (Poth,
2018). Building on an existing evidence base means that it might be pos-
sible to have a shorter timeframe of translating research into community
settings to reduce inequalities. While efforts to implement early ASD inter-
vention in community settings are increasing worldwide (Rahman et al.,
2016; Tekola et al., 2019; Zhou et al., 2018), the cross-cultural evidence base
for determining whether these interventions improve outcomes is lacking.
Thus leveraging international cross-institutional collaborations and work-
ing collaboratively within a country and continent can advance the reality
of delivering and sustaining ASD services in resource-limited contexts.

In the next, section we will describe the Centre of Autism Research
in Africa (CARA) that has been proactively set up as a hub of regional
expertise to promote interdisciplinary cooperation with colleagues from
national and international institutions.
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2.3 The Centre for Autism Research in Africa (CARA)

CARA is based at the University of Cape Town in South Africa and was
founded in 2012 by Professor Petrus ]. de Vries, a child and adolescent
psychiatrist. His vision was to grow an interdisciplinary team of academ-
ics and clinicians with a shared passion for conducting socially responsi-
ble research in support of sustainable development (www.cara.uct.ac.za).
CARA offers a unique setting where cross-disciplinary collaborations and
mentorship are encouraged. For example, the Africa Autism Treatment
Network (AATN) is a mechanism within CARA to support cross-project
research that focusses specifically on early ASD interventions (Chambers
et al., 2019). This cross-disciplinary team is a committed group of inde-
pendent researchers who meet regularly to discuss problems and oppor-
tunities, develop and test potential solutions, capture and share learning,
and plan for continual improvement. Other benefits of this collaboration
across research projects include the development of a common research
language and a selection of common outcome measures for comparability
across studies. It also minimizes the unnecessary duplication of research
efforts. The insights from these researchers with experience of the local
context are critical to accelerating the translation of knowledge and the
generation of new knowledge for solving the complex ASD service needs.
One of the outcomes of the AATN group was the development of a list of
key considerations when implementing and evaluating early ASD inter-
ventions in resource-limited contexts such as South Africa, which we will
discuss next.

3 Key considerations for implementing and evaluating
scalable and sustainable early interventions for ASD in
resource-limited settings

Research on implementation over the past decade demonstrated that
achieving sustainable and scalable services requires more than just ef-
fective, evidence-based interventions. To achieve significant service out-
comes, other interconnected and interdependent components must be
considered, such as ensuring effective implementation, establishing a
good understanding of the local context and setting, getting a deep under-
standing of the local caregivers (and/or other intervention beneficiaries),
and conducting pragmatic evaluations (Fig. 2).

3.1 Select effective interventions

In this section, we present two broad categories of interventions for
young children with ASD that are important components of the “pyramid
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FIG. 2 Key areas to consider for establishing sustainable and scalable early ASD interven-
tion services in resource-limited settings.

of interventions’ as outlined in Fig. 1. These are parent education and
training (PET) programmes and caregiver-implemented naturalistic devel-
opmental behavioural interventions (NDBIs). Acknowledging that the ev-
idence base for these comes from high-income countries, we highlight key
considerations that researchers, clinicians, and policy-makers should con-
sider when selecting interventions for resource-limited environments. We
will introduce and discuss six interventions under investigation at CARA.

3.1.1 The importance of caregivers

The early years of children with ASD represent a critical time to ensure
optimal development by providing them with opportunities for child-
focussed learning, play, communication activities, and peer interaction.
Caregivers and families play a fundamental role in the development of all
young children (Black et al., 2017). When development is compromised,
health and intervention services are difficult to access in resource-limited
settings; hence, caregivers will be the primary support and care coordinator
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for their child. Caregivers’ ability to provide responsive caregiving to their
child becomes even more important in this context. Therefore a top prior-
ity for early intervention services should be the provision of training and
support for caregivers to enable them to support their child’s development.

3.1.2 Parent/Caregiver Education and Training programmes (PET)

PET programmes are an essential first step in the suite of interventions
that should be available to caregivers. The goal of PET programmes is
to transfer knowledge to caregivers using a range of teaching materials
and methods (Bearss, Burrell, Stewart, & Scahill, 2015; Dawson-Squibb,
Davids, & de Vries, 2019). PET programmes have a positive effect on care-
giver mental health outcomes (such as decrease in stress and increase
in sense of competence, self-efficacy, and social support) and improve
their responsiveness when interacting with their child (Dawson-Squibb,
Davids, Harrison-Johnson, Molony, & de Vries, 2019; Hohlfeld, Harty, &
Engel, 2018). In most PET programmes, children are not present in the
sessions, although facilitators may visit the home to provide parents with
individualized feedback on how to implement the skills they have learnt
with their child. Thus the caregivers are the primary participants in the
training. PET indirectly benefits the child by improving a caregiver’s
knowledge of the child’s condition and their confidence to manage chal-
lenging behaviours. The World Health Organization (WHO) has strongly
encouraged the use of caregiver training to empower those who have chil-
dren with ASD or other neurodevelopmental disabilities. Many PET pro-
grammes are delivered in a group format. Stuttard and colleagues state
that cost per session of delivering a group-based PET ranges from £185 to
£490 per session (Stuttard, Beresford, Clarke, Beecham, & Morris, 2016).
With 10 parents attending the programme, the cost per session per parent
is as little as £18. They state the main determiner of cost is the level of
expertise of the trainer and the trainer’s profession. Therefore, depending
on who delivers the PET, a group-based parent education and training
format can be a cost-effective way of providing early intervention in a
resource-constrained setting. Group formats may also provide a natural
way to facilitate social support for families, thus making group-based PET
programmes a logical first step for families with a child who is at risk or
who has recently received a diagnosis of ASD.

There are many proprietary PET programmes available; however, very
few have been routinely implemented in resource-limited settings (de Vries,
2016; Dawson-Squibb, Davids, & de Vries, 2019; Dawson-Squibb, Davids,
Harrison-Johnson, et al., 2019). Key considerations for implementing PET
in these settings require the need to (a) identify who is the most suitable
caregiver to receive the training and what are the characteristics, needs, and
preferences of these caregivers; (b) ensure sensitivity to educational infor-
mation; and (c) include sensitivity to training skills and training methods
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FIG.3 Key considerations for implementing effective parent (or caregiver) education and
training (PET) programmes in resource-limited contexts.

(Fig. 3). With regard to caregivers, it is important to bear in mind that the
traditional model of parenthood (biological mother and father) is often not
the norm in many resource-limited settings (McCarthy & Edwards, 2011).
Many children are cared for by a fluid extended family structure that may
include aunts, grandmothers, and even older siblings. This means that,
when we think about providing training to ‘caregivers’ in resource-limited
settings, we must take an expansive view on a child’s caregiver(s).

3.1.3 Naturalistic developmental behavioural interventions
(NDBIs)

For young children with ASD, there is widespread consensus that NDBIs
have considerable empirical support for their effectiveness (Schreibman
et al., 2015; Tiede & Walton, 2019). NDBIs refer to a class of interventions
for young children with ASD that merge applied behavioural and de-
velopmental approaches to intervention. Although there are numerous
proprietary NDBIs, they share many common features, including imple-
mentation in natural settings, shared control between child and interven-
tionist, use of natural contingencies, and use of a variety of behavioural
strategies to teach developmentally appropriate and prerequisite skills
(Schreibman et al., 2015).

Although trained professionals can implement NDBIs and be the pri-
mary intervention partner for the child, many of the professionals trained
in NDBIs also coach parents to implement the NDBI strategies with
their child, that is, the parent becomes the primary intervention partner.
These programmes are also known as caregiver-mediated interventions
or caregiver-coaching programmes. During the coaching process the skill
or strategy being taught is often first demonstrated (modelled) by the
trainer. The caregiver then implements the skill with their child and re-
ceives structured feedback from the trainer on their performance. Benefits
of caregiver-coaching programmes include improvements in the child’s
social communication, cognition, patterns of parent—child interaction, and
a decrease in ASD symptom severity (Nevill, Lecavalier, & Stratis, 2018).
A recent metaanalysis of published NDBI group design studies showed

II. Developmental neuropsychiatry: Risk, prevention, and intervention opportunities



108 5. Early interventions for ASD in resource-limited settings

positive effects of NDBIs on a range of child outcomes, with the largest ef-
fect sizes noted for children’s social engagement (g=0.0.65) and cognitive
development (g=0.48) (Tiede & Walton, 2019).

As stated earlier, there are many proprietary caregiver-mediated NDBI
programmes available, yet most of these interventions were developed
in high-income countries and were designed for their particular cultural
group of caregivers and families. Key considerations for implementing
NDBIs in low-resource contexts therefore include the need to understand
(a) the context in which intervention occurs, (b) which developmental and
(c) behavioural targets should be taught within certain cultural/contex-
tual settings, and (d) how we measure the effectiveness of the intervention
when we do not have assessment and outcome tools which are culturally
and contextually valid (Fig. 4).

The majority of NDBI research has been conducted on nonrepresen-
tative populations. A review by Nielsen, Haun, Kértner, and Legare
(2017) identified that < 3% of participants came from Africa, Central and
South America, Asia, or the Middle East (Nielsen et al., 2017). However,
these interventions can be implemented effectively by caregivers (Kasari
et al., 2014; Wetherby et al., 2014; Zhou et al., 2018) and by nonspecialists
(Reichow, Servili, Yasamy, Barbui, & Saxena, 2013), regardless of where in
the world they are based. The option to train caregivers and nonspecialists
is particularly promising within a resource-limited context.

3.1.4 The suite of evidence-based interventions being investigated
at the Centre for Autism Research in Africa (CARA)

At the time of writing, the AATN team at CARA was examining six dif-
ferent ASD interventions in various South African contexts (Table 1). The
vision is to be able to implement a range of effective early interventions
that can support the capacity development of caregivers and of those who
have the responsibility for caring and educating children with ASD in
early childhood development settings. Three of the projects implemented

\ Diceurs in naturalistic contesxt - What is the 'natural’ context of young children and whe interacts with
) the child in their natural envirenment?

Follows a developmental trajectory - Are developmental trajectoriss the same across cultures? What
/ developmental targets should be pricritised in specific cultural/contextual settings?

o =z

B Madifies behaviour - Are behaviours the samie across culiures? What behavioural 12rgets should be
- prioritised in specific culturalicontextual settings?

L 1 inhmnﬁmﬁmabxhwﬁiwhlldkdwelapmentﬂlwaimw - How de we measure this change in-
spesific aultural/contextual settings?
FIG. 4 Key considerations for implementing effective naturalistic developmental be-

haviour interventions (NDBIs) in resource-limited contexts.
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TABLE 1 Description of the six early ASD intervention programmes at CARA discussed in this chapter.

Parent education and training (PET) programmes

Naturalistic developmental behavioural interventions

World Health
Organization Communication Early Start
Caregiver Parenting Denver Model
Skills Training Strategies (ESDM) South Enhanced Milieu
Intervention Programme EarlyBird (COMPAS) Africa Teaching (EMT) Autism Navigator
Focus of the Caregiver support | Caregiver/ Caregiver support | Caregiver- Therapist- Caregiver-mediated
intervention and caregiver- providers support | programme mediated mediated intervention
mediated programme (specific focus intervention intervention programme
intervention on social programme programme
programme communication)
Dosage
Duration (how 12weeks 10weeks 3weeks OR 1day | 12weeks 12-18 weeks 12 weeks
long)
Frequency (how Meeting 1x per Meeting 1x per Meeting 1x per Meeting 1x per Meeting 2 x per Meeting 1x per
often) week week week week week week
Intensity (how 2.5h session 2.5h session 3h session 1h session 2h session 1h session
much) OR 1day x
8h session
Refresher/ After 3months
follow-up sessions Meeting 1x
2.5h session
Format 9 facilitator— 9 facilitator— 1 or 3 facilitator— | 12 individual 24-36 individual 12 individual
caregiver group caregiver group caregiver group caregiver—child interventionist— caregiver—child

sessions

sessions

session(s)

coaching sessions

child sessions

coaching sessions

Continued



TABLE 1 Description of the six early ASD intervention programmes at CARA discussed in this chapter—cont’d

Parent education and training (PET) programmes

Naturalistic developmental behavioural interventions

World Health
Organization Communication Early Start
Caregiver Parenting Denver Model
Skills Training Strategies (ESDM) South Enhanced Milieu
Intervention Programme EarlyBird (COMPAS) Africa Teaching (EMT) Autism Navigator
3 individual 2 individual
caregiver—child caregiver—child
coaching sessions | coaching sessions
Location(s) Community venue | Academic hospital | Academic hospital | School School Family home
Family home Family home
Child’s age 2-9years 4-8years 2-8years 18-72months 4-7years < 4years
Child’s disability Developmental ASD diagnosis ASD diagnosis ASD diagnosis ASD diagnosis Confirmed early
delays or signs of ASD
disabilities,
including ASD
No diagnosis
required
Intervention Pair of Pair of facilitators | Speech and Nonspecialist Speech and Specialist and
facilitators nonspecialist who have done language early childhood language therapist | nonspecialist
facilitators the EarlyBird therapists together | development intervention
facilitator training | with parent practitioners providers

facilitators




Training of
facilitators

International
implementation
partners

National
implementation
partners

7 days train-the-
trainer training for
specialists

7 days training and
apprenticeship
model for
nonspecialists

World Health
Organization,
with support from
Autism Speaks,
USA

National
Department

of Social
Development;
Autism

South Africa;
Community—
academic
partnership with
key organizations
and stakeholders

Each facilitator
must complete the
3-day training run
by the National
Autistic Society

in the United
Kingdom. There
is no train-the-
trainer model
available

National Autistic
Society, UK

Autism Western
Cape

Training process
not yet finalized

Locally developed
intervention

Not yet specified

Early childhood
development
practitioners
receive a 3- to
4-day training
to introduce
principles of
ESDM and
caregiver
coaching;
continued
supervision by
certified ESDM
therapist

Duke Centre for
Autism and Brain
Development,
USA

Western Cape
Department of
Education

Training process
conducted on
the Vanderbilt
University
Campus

KidTalk Lab,
Vanderbilt
University, USA

Western Cape
Department of
Education

30-h web-based
training course for
professionals and
15-h training course
for nonspecialists

Autism Institute,
Florida State
University, USA

Collection of
Autism-Specific,
Nonprofit
Organizations;
public and private
health settings
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by AATN researchers are PET programmes: the WHO Caregiver Skills
Training Programme (WHO CST, global initiative); EarlyBird (devel-
oped in the United Kingdom); and Communication Parenting Strategies
(COMPAS), a locally developed programme. The other three are NDBIs:
the Early Start Denver Model (ESDM), Autism Navigator, and Enhanced
Milieu Teaching (EMT). All three NDBIs were developed in the United
States and are being adapted and evaluated for implementation in the
South African context.

The six interventions vary in terms of, among other things, the type
of caregiver involvement, the specificity to children with ASD (exclusive
to ASD vs inclusive of children with other developmental disabilities),
and training strategies (in-person vs web based). There is also variation
on who provides the training to caregivers (psychologists, speech and
language therapists, occupational therapists, early childhood develop-
ment workers, and nonspecialists workers). Despite the variation, there
is a common thread that runs through all the interventions—the focus on
effectiveness of intervention and of implementation. Each project is sys-
tematically taking an evidence-based/evidence-informed intervention
and considering its compatibility (or ‘fit’) in local settings. Compatibility
can be broadly described as how well an intervention aligns with the
existing values, norms, goals, and environment of the proposed local
setting (Greenhalgh, Robert, Macfarlane, Bate, & Kyriakidou, 2004). The
closer the intervention aligns with the elements of the local setting, the
more likely it is to be adopted by individuals who work in that setting
(Greenhalgh et al., 2004). As a result, formative work in the six research
projects documented both the effectiveness of the intervention and the
elements of the intervention that may need to be adapted or modified
to increase the fit with the settings in which the interventions will ulti-
mately be implemented. These implementation elements will be explored
in subsequent sections.

Key messages about selecting effective interventions

® Support caregivers to support their children’s development

e Start with evidence-based or evidence-informed early interventions

e Parent/caregiver education and training programmes and naturalistic
developmental behavioural interventions are potentially feasible solutions
to increase access to early intervention services in resource-limited
contexts

e Think about a ‘pyramid of interventions’ to fit with local context and
settings
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3.2 Ensure effective implementation

While research has increasingly focussed on the importance of support-
ing children with ASD in their early years, little attention has been paid
to the challenges of effectively implementing early assessment and inter-
vention services in real-life communities (Stahmer, Dababnah, & Rieth,
2019). Implementation science is the study of methods to promote the adop-
tion of interventions, practices, or policies into real-life settings, while
implementation is the actively planned and deliberate process of integrat-
ing evidence-based interventions within a setting (Ghate & Ghate, 2016).
Planning implementation from the beginning can strengthen implementa-
tion efforts, identify potential barriers and facilitators, and may be linked
to more successful scale-up efforts.

A range of different implementation science theories, models, and
frameworks can be drawn upon to navigate the decision-making processes
involved in implementing and evaluating intervention programmes in
real-life settings (e.g. Albers, Mildon, Lyon, & Shlonsky, 2017, Murray
et al., 2014; Nilsen, 2015) and to identify the implementation and scale-up
requirements (Koorts et al., 2018). These include questions about people
(e.g. the type and number of people that the intervention will reach and
the individuals that will deliver the intervention), places (e.g. the setting
or organizations that will be involved), the processes (e.g. planning the
implementation process that will occur in practice), provisions (e.g. the
human, physical and fiscal resources that will be necessary to achieve im-
plementation and scale-up), and principles (e.g. the underlying principles
of the intervention and implementation).

Answering these questions helps to identify aspects that will hinder im-
plementation and aspects that will facilitate implementation. When we think
about potential implementation barriers in resource-limited settings, we pay
special attention to (a) training and supervision, (b) monitoring and evalu-
ation, and (c) programme adaptation. With respect to training, for example,
many proprietary interventions have a high cost associated with the process
of becoming a certified trainer or coach. Sourcing funding for individuals in
LMICs to complete the certification process successfully can be problematic.
Also, supervision is often provided by trainers in high-income countries, us-
ing a blended approach of online and in-person supervision. This approach
may be feasible; however, no or slow-speed internet connections, high data
costs, and difficulties uploading video footage or accessing teaching and
training materials (which underpin the success of this type of supervision
structure) can be problematic. Fidelity is often measured by the coding of
video observations to set criteria. This requires infrastructure and coding
capacity that might not be feasible in most settings. Similarly, training and
intervention materials (e.g., videos and handouts) may need to be adapted
to be culturally relevant. These are all examples of implementation barriers.
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On the other hand, innovative alternatives such as train-the-trainer
training models, task sharing, the apprenticeship model of training and
supervision (Murray et al., 2014), and interventions specifically designed
with dynamic and continuous adaptations in mind (Chambers, Glasgow,
& Stange, 2013) are promising solutions to address the aforementioned
challenges. It is important to be mindful of a balanced approach when con-
sidering implementation barriers and facilitators. For example, while inter-
national training costs might be high (implementation barrier), it also allows
us access to international technical support and extensive multistakeholder
input (implementation facilitator). Thus considering the potential barriers
and facilitators helps us to develop implementation strategies that can ad-
dress these issues. Implementation strategies consist of a set of activities that
are chosen and tailored to fit our local context. We showcase some of the im-
plementation strategies selected by three of the research teams in Box 1 while
acknowledging that much more focussed research is required to determine
the effectiveness of these implementation strategies (Ghate & Ghate, 2016).

BOX'1

Example: Selecting and evaluating
implementation strategies in

South Africa

Autism Navigator courses use a number of implementation strate-
gies. This includes principles of adult learning, an extensive library of
video clips to demonstrate the intervention and coaching strategies,
web-based training, and a mobile supervision strategy. Preliminary ev-
idence shows promise for the feasibility of these implementation strat-
egies for training in the South African context (Chambers, de Vries,
Delehanty, & Wetherby, 2018).

The Enhanced Milieu Teaching (EMT) team is exploring a cascading
training model together with the evidence-informed teach-model-coach-
review framework to determine if they can overcome the need for inter-
ested practitioners to have to travel to the United States to receive their
initial training in the intervention. This training model uses a combina-
tion of local and international experts and web-based technologies to
train three providers to implement EMT to fidelity.

The COMPAS team trained expert caregivers to be the facilitators of
the group sessions. They showed video recordings of these caregivers
implementing the intervention strategies with their children with ASD,
and they also help to facilitate group discussions during the small group
activities for each session.
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Key messages about ensuring effective
implementation

e Use implementation science to actively plan implementation from the
very beginning

® Ask questions to identify the people, places, processes, provisions, and
principles required for implementation and scale-up

e Identify potential implementation barriers and facilitators in the local
context and setting

® Develop and evaluate a range of implementation strategies to address the
implementation barriers and facilitators

3.3 Establish a good understanding of the local context
and setting

Careful consideration of the implementation context is essential,
because ‘fit" between context and intervention will promote broader
intervention reach and ensure greater benefit to children and fami-
lies. The implementation context contains unique factors that will in-
teract with the intervention and may facilitate or constrain uptake of
evidence-based practice. Context is therefore not a backdrop, but a piv-
otal and active component that could determine implementation suc-
cess or failure. Implementation science provides various frameworks
to examine context systematically across multiple levels and to iden-
tify implementation barriers and facilitators (Damschroder et al., 2009;
Stahmer et al., 2019).

In the past few years, the CARA research teams have carried 