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Early Diagnosis of ASD in Toddlers and
School Children: Community Studies and
National Surveys in Japan

Yoko Kamio and Naoko Inada

Introduction

Autism spectrum disorder (ASD) is a lifelong neurodevelopmental disorder of pre-
natal origin (Kemper and Bauman 1993; Palmen et al. 2004) which is characterized by
core symptoms involving reciprocal social interaction, communication, and restricted
and repetitive patterns of behavior, interests, and activities (American Psychiatric
Association 2000). The core symptoms continuously and pervasively impact on the
everyday life of individuals with ASD and their families. Since no pharmacological
treatment for core symptoms has yet been established, behavioral intervention is the
predominant approach taken to improve core symptoms and promote adaptive func-
tion (Rogers 1996; Ospina et al. 2008) as a part of an integrated approach (Zappella
2005). However, systematic reviews of the clinical efficacy of behavioral intervention
approaches for children with ASD have concluded that there is not yet sufficient
evidence (o support the superiority of highly specialized intervention programs over
others (Ospina et al. 2008; Spreckley and Boyd 2009). Importantly, it is emphasized
that to optimize long-term outcome, clinical management should be guided by
individual needs and the availability of resources (Ospina et al. 2008). I clinical
management starts carly on and continues throughout life, then quality of life in
adulthood will improve (Kamio et al. 2013¢). Recent reports have appeared on
a subgroup of children with ASD who grew out of the diagnosis and “‘recovered”
from ASD (Pandey et al. 2008b; Granpeesheh et al. 2009). Although predictive factors
for such optimal outcome have yet to be identified (Pandey et al. 2008b), early
intervention is one factor that would likely make a difference (Landa 2008).
Against this background, the carly detection of ASD has become part of many
countries’ social policy, in attempts to improve the quality of life of children with
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ASD and their families through the provision of educational, health, and welfare
services from early childhood through into adulthood. Since the majority of chil-
dren with ASD in mainstream classes are thought to remain undiagnosed (Kim et al.
201 1), health and educational professionals must find a way to accurately identify
those children with ASD. In this chapter, we discuss the significance of carly
detection, the earliest manifestations of ASD, and the evidence gathered to
date by total population studies on the sereening of toddlers and schoolchildren
with ASD.

Why Is Early Detection of ASD So Important?
The Advantages of Early Intervention

There is consensus among experts that desirable behavioral change is likely o occur
relatively quickly in response to carly intervention in children with ASD compared
to children with other developmental disorders. Although various behavioral inter-
ventions with different theoretical backgrounds and different target symptoms have
been developed and conducted for children with ASD, previous studies could not
find any significant differences in efficacy among them (Rogers 1996; Dawson and
Osterling 1997; Landa 2008; Nydén et al. 2008; Ospina et al. 2008; Rogers and
Vismara 2008; Fernell et al. 2011). Therefore, there is insufficient evidence at
present o answer parents’ questions about which intervention might be the best
for their children newly diagnosed with ASD (New York State Department of Health
1999: Smith et al. 2000). However, substantial evidence exists to recommend to
parents that early intervention will be efficacious for improving language, cognitive,
social functions, and adaptive behaviors (Mastergeorge et al. 2003; Dawson and
Burner 201 1) and even for very long-term quality of life (Kamio et al. 2013c¢).

Parental Concerns About Their Child’s Development

Many parents first start to have concerns about their child who will later be diagnosed
with ASD during their child’s second year (Chakrabarti and Fombonne 2005),
although the degree and nature of parental concerns vary widely (Chawarska et al.
2007: Ryan and Salisbury 2012). 1t is known that awareness prompts parents to seck
diagnosis, which minimizes any delay in early intervention. While some parents are
aware that their child is not showing a social smile or not babbling as carly as the first
year of life (De Giacomo and Fombonne 1998; Baghdadli et al. 2003; Chawarska
et al. 2007), other parents, especially those with a child with high-functioning ASD
(HFASD). may have no concerns about their child’s development. It is not known
whether the presence or absence of parental concern is connected to differences
in children’s development or differences in parents’ awareness. Therefore, health
professionals should acknowledge parents” concerns, if any, and identify the carliest
symptoms objectively even when parents do not express concern.
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The Earliest Manifestations in Infants and Toddlers Later
Diagnosed with ASD

The possibility that infants who subsequently develop ASD can be identified before
the age of 12 months was raised by retrospective video analyses (Baranek 1999;
Werner et al. 2000) and by observation of movement/reflexes (Teitelbaum et al.
2004). In line with the findings of the retrospective video analyses and of parental
reports, recent prospective studies on the younger siblings of children with ASD
have provided evidence of the emergence of social-communicative impairment and
atypical sensory and motor features from 6 months on (Zwaigenbaum et al. 2005;
Bryson et al. 2007; Iverson and Wozniak 2007; Sullivan et al. 2007).

Among the various carly manifestations of ASD, joint attention behavior has
been the most intensively studied (Charman 2003). Joint attention behavior is pivotal
to social and communication development and is impaired in children with ASD. In
typical development, emergence of joint attention enables an infant between 6 months
and 12 months old to start sharing attention to objects with another person. At this
time. an anterior exccutive attention system involving the prefrontal and anterior
cingulate cortices becomes functional (Mundy and Neal 2001), allowing the typically
developing infant to become aware of another person’s intention and be able to
follow his/her joint attention behaviors, namely, pointing and gaze monitoring.
Reduced or limited ability to show pointing or gaze monitoring in 1-ycar-old children
is a strong predictor of later ASD diagnosis (Sullivan et al. 2007; Yoder et al. 2009).

The fact that the early signs of ASD range over multiple domains might be
associated with early atypical brain development involving the prefrontal cortex
(Cournchesne et al. 2003, 2011), subcortex, midbrain, and brain stem (Segawa and
Nomura 2006; Ben Bashat et al. 2007). It also suggests the failure to develop functional
brain pathways (Noriuchi ct al. 2010; Shukal et al. 2010; Di Martino et al. 201 1) which
allow for the emergence of intentional behavior directed toward emotionally and
communicatively attached important others (Bryson et al. 2007). Morcover, although
no established early biomarker of ASD has been identified thus far, some evidence
does exist in support of the hypothesis that abnormal brain overgrowth might occur in
children with ASD during the first few years of life (Courchesne ct al. 2003; Dawson
et al. 2007; Fukumoto et al. 2008; Schumann et al. 2010). This could suggest that
abnormal brain development might precede early behavioral manifestations of ASD.

Taken together, social-communicative and sensorimotor abnormalities may appear
during the second half of the first year of life in infants who will be later diagnosed
wilh ASD. In the first hall of their second year, social-communicative abnormalities
become overt in the form of the absence of expected behaviors such as joint attention.

Early Screening of ASD

Although abnormal social development suspicious of ASD becomes identifiable by
the age of 2 years, parents are not necessarily concerned about this at that time. With
parents who do suspect autism in their child at this age, primary health professionals
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sometimes take a “wait-and-see” approach (Johnson et al. 2007) or prematurely
reassure the parents (Ryan and Salisbury 2012), which can delay diagnosis. One
way of identifying children with clinical needs is to screen all children between 18
and 24 months old in primary care settings with the use of both autism-specific and
broad developmental screening tools (Johnson and Myers 2007; Barton et al. 2012).

Many screening tools are available for use with children under 24 months old.
Among them, tools that have developed specifically for the early identification of
ASD in an unselected or low-risk population and are to be used by primary health
professionals are referred to as level-one screeners (Barton et al. 2012). By defini-
tion, level-one screeners should be quick, easy to use, and readily interpret (Barton
et al. 2012). Although such screeners should be validated in the setting in which
they will be applied, only a few have been examined in total population follow-up
studies (Baird et al. 2000; Dietz et al. 2006; Kamio et al. 2013a) (Table 1). Autism
screeners are also available and have been examined in more specialized clinical
settings (Siegel 2004; Wong et al. 2004; Allen et al. 2007; Eaves ct al. 2006).
Caution should be applied when using level-one screeners that have been validated
only in clinical settings because the same screening questions may be responded to
differently by parents who do not suspect their child to have ASD and by those who
do, even if the children’s conditions are similar. Many screeners remain to be
validated by a series of long-term follow-up studies.

Those level-one screeners that have already been examined in longitudinal
follow-up studies will now be introduced.

Checklist for Autism in Toddlers (CHAT)

The CHAT was developed to identify autism at 18 months based on the hypothesis that
children who do not demonstrate joint attention and pretend play by that age are likely
to be diagnosed with autism later (Baron-Cohen et al. 1992). It assesses three key
items — protodeclarative pointing, gaze monitoring, and pretend play — from a parental
report and observation by a health praclitidner through direct testing. The medium-risk
threshold was set to failure on the protodeclarative pointing items at both screen and
rescreen, and a failure in all three key items at rescreen was set as the high-risk
threshold. The hypothesis was examined in a series of follow-up studies in England
(Baron-Cohen et al. 1996; Baird et al. 2000). A long-term follow-up study of 16,235
children from 18 months up to 7 years old determined a sensitivity of 0.21, a specificity
of 1.00, and a positive predictive value (PPV) of 0.59 for a two-stage screening using
the medium-risk threshold (Baird et al. 2000). The use of the high-risk threshold
improved PPV up to 0.83 but decreased sensitivity to 0.11 (Baird et al. 2000).

Early Screening of Autistic Traits Questionnaire {(ESAT)

The ESAT was developed to detect ASD in very young children (Swinkels et al.
2006). In a Dutch study (Dietz et al. 20006), children aged 14-15 months were



