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Abstract

Autism Spectrum Conditions (ASC) are characteribgd impairments in social
interaction, communication and the presence oftitageand stereotyped behaviours,
interests and activities. Previously reported plewee estimates in mainland China
focused on the extreme end of the spectrum (Childhdutism) and the estimates
were much lower than in the West. This thesis etk available literature regarding
ASC in China, conducted interviews with parentscomrent service provision, and
introduced and adopted new screening and diagnassituments for ASC to
mainland China.

A systematic review examined published prevalemgdiess on ASC in China, which
demonstrated that different research methodologg bhaen used to estimate
prevalence, in comparison to the West. A secondesyic review of current
screening and diagnostic instruments demonstratidtla of validated instruments
suitable for the Chinese population. A third revi®lv current service provision
demonstrated that there is an under-developednhegtem and a lack of support for

children with ASC and their families in mainlandi@én

Empirical work focused on two objectives. The fivgas to investigate the current
healthcare and education service provision in raathlChina and Hong Kong. A
qualitative research study was conducted with serproviders in mainland China.
Two other qualitative research studies were carreed using self-developed

guestionnaire in the form of semi-structured intms with parents of children with

ASC in both mainland China and Hong Kong. The Ihealte and educational system
for ASC especially in mainland China has not beati-developed. The system in
Hong Kong is better developed but still needs impment. Awareness and

perception of ASC in the Chinese general populatiay be influenced by culture.

The empirical study focused on introducing and éidgpa Mandarin Chinese version
of the Childhood Autism Spectrum Test (M-CAST) #88C screening in Chinese
population. A pilot of the M-CAST confirmed the Ugut-off (>15) was suitable for
the M-CAST. A validation study was conducted in tpamary schools in Beijing.

The standardised diagnostic instruments, the AutiBmagnostic Observation

Vii



Schedule (ADOS) and the Autism Diagnostic Intervikevised (ADI-R), were
adopted for case identification. Verification of iging autism diagnoses was
conducted in the validation using the ADOS and Ai-R. A further test-retest
reliability study and a comparison study betweenMiCAST and another screening
instrument that is currently used in mainland Chitiee Clancy Autism Behaviour

Scale (CABS)) were conducted in the assessmenepidke validation study.

New findings, together with the reviews of the poes literature, support the
possibility that ASC may be currently under-diagetbén mainland China. The utility
of the M-CAST is acceptable as a screening instminmf@r ASC in large

epidemiological studies in China. The combinatibnsing the ADOS and the ADI-R
can identify children with severe autism as welttasse with milder manifestations of
the condition (such as PDD-NOS, Asperger Syndroiftal work lays the ground for

further large scale epidemiological study of ASCimna.

Members of research team

XS Xiang Sun

CB Carol Brayne

CA Carrie Allison

SBC Simon Baron-Cohen
zZ Zhixiang Zhang

FM Fiona E. Matthews
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Chapter 1 Background

1.1 Statement of aims

This thesis explores the epidemiology of Autism @&pen Conditions (ASC) in
China. The first part focuses on the healthcare eshetation service provision for
direction, management and support for ASC in Chiree second part focuses on the

screening and diagnosis of ASC in China.
This thesis covers the following aims:

1. To conduct systematic reviews on the curremiasitn of ASC in China including
service provision, prevalence, screening and distgmmstruments.

2. To conduct qualitative research on service gioxi in mainland China and Hong
Kong.

3. To conduct a pilot study of a Mandarin Chinesgsion of a UK-developed
screening test, the Mandarin Childhood Autism SpectTest (M-CAST), in Chinese
populations to determine its feasibility and cuduacceptance for the screening of
ASC in primary school aged children.

4. To conduct a validation study of the M-CASTarChinese primary school aged
sample by adopting the standardised diagnosticuimgtnts of ASC, the Autism
Diagnostic Observation Schedule (ADOS) and the ghutiDiagnostic Interview-
Revised (ADI-R).

5. To further examine the utility of the M-CAST lbpnducting studies on test-retest
reliability, performance comparison between the MST and the Clancy Autism
Behaviour Scale (CARS), and the exploration of psyeetric properties of the M-
CAST.

These studies form the preliminary phase of thestfitarge prospective
epidemiological study undertaken to estimate trewvgdence of ASC at a population

level in primary school aged children in China.
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1.2 Definition

1.2.1 Autism Spectrum Conditions

Autism Spectrum Conditions (ASC) are neurodevelampaledisorders, characterised
by impairments in social interaction and communagt and the presence of
repetitive and stereotyped behaviours, interests amtivities. Their onset usually
begin before three years of 4gad these impairments are considered to be persist
throughout lifé. In the Diagnostic and Statistical Manual Fourtitién (DSM-1V)*,
ASC includes three diagnoses: Autistic Disordempekger’s Disorder and Pervasive
Developmental Disorder not otherwise specified (PRDSY. In this thesis, the term
ASC is chosen as an overall term for all theseetltiagnoses and the term autism

refers to classic autism including Childhood AutismAutistic disorder.

1.2.2 Screening

Screening is the pre-diagnosis phase of diseasrtiet. As defined by the US
Commission on Chronic lliness, “screening is thespmptive identification of an
unrecognised disease or defect by the applicatiotesis, examinations or other
procedures which can be applied rapi@iy"The aim of screening is to separate those
apparently well persons who are more likely to hthesdisease from those who are
less likely to have ft Screening positive does not necessarily meapetson has the
disease. However, individuals with positive or scgus screening results should be

referred for further diagnosis and necessary treatnwhere availabfe

1.2.3 Prevalence

Prevalence is a measure of disease occurrenceettimated as the total number of
people who have a disease or condition at a p&titime or time period divided by
the total population at risk of having this diseasecondition at that time or at the

mid-point of that specific period of tie
1.3 The conditions
1.3.1 History of changing terminology of ASC

Autism was first described by Leo Kanner in 19%ased on the case histories and

observation of 11 children who showed a similartgrat of behaviours including
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language delay, social remoteness, excellent r@mary, obsessive to sameness,
oversensitivity to stimuli and delayed echoldliat that time, the term autism was
used to describe early infantile autism or infansiutisnt™. In 1944, Hans Asperger
independently described a syndrome which is nowmwknas Asperger Syndrome
(AS)*2. The descriptions of Kanner and Asperger sharsihdarity in some autistic
characteristics such as poor eye contact, steredtylanguage and physical
movements, resistance to change and narrowed bpeei@sts” ** '3 The important
value of the identification of AS was the recogmitithat autistic-like syndromes can
arise in individuals of normal language and cogsitdevelopment but who have

often shown more subtle abnormalities in commuidcapattern¥*™®

With the development of research and clinical pcactmore behavioural symptoms
were described and categorised as autistic chaistimig’. The term “autism
spectrum” was proposed by Lorna Wing and Judithloul979 in order to capture
the wider description of this conditibri’. Since the publication of the third edition of
Diagnostic and Statistical Manual of Mental DisasdéDSM-IIl) in 19832, a broad
spectrum of disorders with similar core behaviousgmptomatology has been
grouped under the term “Pervasive Developmentabridiars (PDD)* ' At that
time, PDD included three subgroups: infantile amfichildhood onset PDD, and
atypical PDD. In 1987, a revised edition, DSM-II)-Befined PDD with only two
subgroups, Autistic Disorders and Pervasive Devatagal Disorders-not otherwise
specified (PDD-NOSY. In 1993, the International Classification of Gise, 18
revision (ICD-10 described ASC as including the following subgrouphildhood
Autism, Atypical Autism, Asperger’s Syndrome andvasive developmental disorder,
unspecified. In 1994, the DSM-f\adopted the term Autistic Disorders and defined
the spectrum as Autistic Disorder, Asperger’s Disorand PDD-NOS. Nowadays, the
categories in both ICD-10 and DSM-IV are used agymstic terminology in the
West. The DSM-V is underdevelopment with marked nges in diagnostic
categorisatioff. With these proposed changes, the impairmentdialsinteraction
and communication will be combined together intsiagle subgroup. The three
domains of core impairments will become two: 1) i8ldcommunication deficits; 2)
Fixated interests and repetitive behaviours. Alsimtiagnosis of ASC might replace
separate diagnostic subtypes in DSKP;\60 the diagnosis of Asperger Syndrome and
PDD-NOS may not be used. The change of termino®gihown in Table 1.1.
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Table 1.1 Terminology of autism over timé'

Diagnostic Kanner®  Rutter® DSM-III 8 DSM-III- ICD-10* DSM-IV* DSM-IV-TR # DSM-V?®
criteria R% (Proposed
revision)
Year 1956 1978 1980 1987 1993 1994 2000 2012
Larger N/A N/A PDD PDD PDD PDD PDD ASD
category
Terminology Early Infantile Infantile Autistic Childhood Autistic Autistic Autism
for autism at infantile autism; autism disorders Autism disorder disorder Spectrum
that time autism, autism; Disorder
infantile Childhood
autism Autism
Age of onset Not By 30 By 30 months ~ During By 36 months By 36 months By 36 months Early
specified  months infancy or childhood
childhood
Other N/A Other Residual PDD-NOS Asperger’s Asperger’s Asperger’s None.
disorders in infantile state; Atypical Syndrome; Disorder; Disorder
larger category psychoses PDD Atypical PDD-NOS; PDD-NOS;
autism; Rett's Disorder; Rett’s Disorder;
PDD-NOS; Childhood Childhood
Rett Syndrome disintegrative disintegrative
disorder disorder

1.3.2

Behaviour description

As a spectrum disorder, although individuals witBG\ have impairments in three

main domains, their clinical phenotype, severityd grequency of symptoms are

heterogeneous. Impairments usually show in a @& way among individuals

with ASC®®. The main characteristics are described with exesnp Box 1.1&1.

Box 1.

1 Impairments of ASC in social interaction ad communicatiorg® 22 303

27—29

1)

2)

3

4)

5)

1

2)

3)

4)

I: Impairment in social interaction:

II: Impairment in communication

The child seldomly makes eye contact or bids foet’ attention with gestures or
vocalisations. Lack of social smile and poor bodgtpre to regulate interactions are oft
observed in the child. He/she might have difficuitythe initiation or responding to joint
attention.

The child has a preference for being alone and shitite interests in other children,
especially those of their own age, so he/she ushab very few friends.

The child seldomly or never spontaneously pointshmws objects to others. He/she fail
to follow a point to an intended direction or falla loud voice of their name being calle
by others. Their hearing may seem “selective” at thildren with ASC may attend well
to other sounds rather than human voices.

The child often seems indifferent with other pe@pleeling. He/she rarely initiates a
conversation with others or shows any comfort tect even parents. They have
difficulties in understanding the perspective dies.

The child has inappropriate responses and facg@kessions to unfamiliar persons.
Usually he/she does not know how to act accordingutrent sense or environment. The
child may act as usual when his/her mother showsraffear or cries.

The child may have a delay in the development oépéve and expressive language.
addition, he/she may show a delay in non-verbalroanication skills such as lack of
eye gaze and gestures to communicate.

The child may constantly bring up inappropriategiioms or statements to others and
have problems in starting and sustaining convemsatiOften the content of his/her
speech is self-centred with little intention of shg mutual interests. He/she usually
does not know how to initiate or carry on with “dhtalk” according to proper social
scenarios.

The child may have script speeches that are rath&phrases or he/she seems to say
the same thing repeatedly in almost exactly theesamy.

The child may have little interest in role playmetend play, and may take things
literally and demonstrateck of imagination.

o O

In

4
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Box 1.2 Impairments in restrictive and stereotypedehaviours' 1% 2 263537, 38

lll: Restrictive, stereotyped, and repetitive pattens of behaviours

1) The child may have unusual preoccupations suchtasested in things like
metal objects, lights, street lights or toilets/$te may have special
hobbies/interests that are unusual in their intgnsi

2) The child may show behavioural restriction withtagr non-functional rules
or routines that have been set up by his/her overfsti¢ may show difficulty
in coping with changes in the routine, environmanpeople.

3) The child may show repetitive hand flapping, spignitwirling, rocking,
tip-toe walking or more complex body movements \tace resistant to
external attempts to stop.

4) The child may be obsessed with part of the objedtmay with it in a way
that is different from typically developing childreHe/she may repetitively
line up trains or other toys, and keep rolling pinging objects. He/she may
show unusual interests in some sensations sudtedseling of cloth or
shiffing or mouthing nc-food objects

1.4 Screening for ASC

1.4.1 Natural history and time of screening

Generally, the natural history of a condition ird#s three stagéspathological onset,
pre-symptomatic and clinical manifestation. Theglénof this period of time varies
depending on the natural history of the conditioeferring to its course from
pathological onset or inception to resolufiobnderstanding the natural history of a
condition can lead to appropriate actions, sucprasention and intervention, which
may alter the natural history itself. Generallyc@ding to the different stages of a

condition, prevention can be conducted at threel$&v>

1) Primary prevention: intends to change behavioursthe individual or
communities or reduce potential risk exposures rideo to protect health
before the onset of a disease, thus may reducasdisecidence.

2) Secondary prevention: interventions to slow downstmp the pathological
changes in order to control the progression ofatiseand thus shorten the
duration and reduce disease prevalence.

3) Tertiary prevention: measures aimed at alleviatingliminating impairments,
disabilities and minimising suffering in order toofong potential life years

and improve the quality of life.

The natural history of disease and prevention feiglllustrated in Figure 1.1.
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Figure 1.1 Natural history and prevention

Pre- i
ﬁ stage ﬁ ﬁ

Primary prevention Secondary prevention Tertiary prevention

Screening andssillance

Often the existence of ASC is recognised at theetiwhen the characteristic
symptoms are manifest, so it is usually after tibeua onset of this condition.
Therefore, the early signs of ASC might have be@sed due to various reasons such
as the lack of awareness of this condition of paféror physician® *° As
interventions conducted during the early phase 8CAare considered to have a
potential to improve the outcomes of the effectadividual”, it is important to learn
about the natural history of this condition. Acdogdto the ICD-16 and DSM-IV,
autistic symptoms should be present before thechdgeyears in order to meet the
diagnostic criteria within the autism spectfmA recent study indicated there are
several different patterns of autism ofi8efhe most common is described as early as
Kanner, in which children show developmental abnormalitysocial settings and
communication in the first year of Iifé The second is termed as regressive autism as
children of this pattern usually appear to be ndignmdeveloped in the first one to two
years. However, in the following year, they losertai@ skills that have been
previously acquired, accompanied by the presenaghafr autistic symptorits The
third is characterised by the presence of a dewsdopal plateau or a halt after the

child has achieved certain development milesttnes

According to previous studies, the average agdrsif éoncern by caregivers is 17
month4®, while the average age of diagnosis is 41 to 6@thgY. There is often a
considerable delay between parents’ recognitioabwformality and the diagnosis of
autisn®. Several possible factors may contribute to thiayl such as the
developmental characteristics of ASC, heterogenayugptom presentation among
individual$'®, and the impairments in social function and comication may not be

noticed until the child interacts with their pe&rdn addition, the instruments for
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screening and diagnosis vary in terms of theirdigliand targeted age group, and

many of them are newly-developed and still undeestigatior® >*

1.4.2 Requirements of a screening programme

The UK National Screening Committé¢NSC) has listed the criteria for appraising
the validity, effectiveness and appropriatenessaotcreening programme. The
evaluation criteria for a screening programme k& NMSC are provided in Appendix
1.1. The criteria are listed for four categoriesluding the condition, the test, the
treatment and the screening programme to examinetheh a national-based
screening should be put into implementation. Theeesung of ASC is not
recommended by the current policy in the ¥lKHowever, many researchers have
demonstrated the importance and possibility ofestirey and surveillance of ASC in
the UK 4953

1.4.3 Validation of a screening test

1.4.3.1 Validity

Clinically, validity means the ability of a testatihcan correctly identify a person who
does or does not have the disease of interéke validity of a test can be evaluated
by estimating to what degree the test can meashet ivis purported to meastre
There are two approaches to examine the validity tafst. First, the internal validity
suggests the degree to which a study is free af dnissystematic errors. Second, the
external validity is the degree to which a studyynagply or be generalised to

populations that did not participate in the validatstudy.

The internal validity can be examined by interraded test-retest reliability. The
external validity can be examined by sensitivigedficity and predictive values of
the test. The definitions of indices of screeni@st accuracy are shown in Table 1.2.
The positive predictive value (PPV) is associatath wensitivity, specificity, and
prevalence of the condition. When both sensitigity specificity of a test are high,
and if the prevalence of disease in the study samvpich the test is applied to is high,
the PPV would be expected to be relatively highth# same test is applied to a
sample in which the disease is rare, the PPV woeltbw”. The changes of PPV and

the effect of sensitivity, specificity, prevaleraed sample size is shown in Table 1.3.
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Table 1.2 Definitions of indices of screening tesiccuracy

Indices Definition

Sensitivity The probability that a diseased per@ase) in the population tested
will be identified as diseased by the test.

Specificity The probability that a person withol¢ tdisease (non-case) will be
correctly identified as non-diseased by the test.

Positive predictive value (PPV) The probabilitytthgperson with a positive test result is a trusitpee
(e.g., does have the disease).

Negative predictive value (NPV) The probability thgperson with a negative test result is a true

negative (e.g., does not have the disease).

(Quoted from A Dictionary of Epidemiology Edition)

Table 1.3 Positive predictive value when using tesof varying sensitivity and
specificity in samples from populations with diffeent prevalencé® >*

Sensitivity (%) Specificity (%) Prevalence (%) Samle size Positive Predictive
Value (%)
99 99 50 200 99.0
99 99 10 1000 91.7
99 99 2 5000 66.9
90 90 50 200 90.0
90 90 10 1000 50.0
90 90 2 5000 155
50 40 50 200 45.5
50 40 10 1000 8.5
50 40 2 5000 1.7

1.4.3.2 Validation process

In epidemiology, the purpose of validating a scregiest is to apply it in the general
population for early detection of a disease inftitere. It has been suggested that a
screening test should be tested on a demographiaalii geographically diverse
population in order to be highly validaf@dGreenhalgh has listed several issues that
should be given attention when evaluating a valdatstudy of a screening or
diagnostic tesf. First, “the performance of new tests should begared against an
established gold standard in an appropriate spactiusubjects. The gold standard
should have great utility in terms of validity, acacy and reliability which merits the
description to identify the disease”. Second, tample of validation study should
have an appropriate spectrum of subjects whichllidese defined in terms of age,
sex, current symptoms, disease severity, and spigjibility criteria®® °” Thus, it is
very important that the validation study has a pafon including responders who
have mild and severe symptoms, responders whoraatet and untreated, and
responders with different but confused conditt8ré After the screening, those who
test positive and negative will be proportionallyther assessed by the gold standard

which will generate the sensitivity, specificityP? and NPV, Third, to evaluate a
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screening process, the potential sources of biasldhbe considered, such as the
work-up bias which occurs when the gold standast te only applied to test
positive§’ >’ and the volunteer bias which comes from the piatentifferences
between the people who participated in the screeail those who did rfotin sum,
when evaluating a screening validation, the follugvshould be considered: target

outcomes, potential sources of bias and the stadigd.

1.4.3.3 Cut-off of the test

The cut-off of a screening test is the point atohihio evaluate whether the test can
differentiate between the individuals who probahéve the disease from those who
probably do not have the disease. Usually, theestbjwho score equal to or higher
than the cut-off will be considered as potentidigving the disease while subjects
who score below the cut-off will be considered asbpbly not having the disease.
The individuals who score at or above the cut-of commended to have further
detailed diagnostic assessments by a gold stamdeagurement in order to ascertain
the disease stattls The cut-off of a screening test is arbitrary \higelds to the
ideal validity of the test. The changing of the-otftwill lead to a trade-off between

sensitivity and specificify
1.5 Diagnosis

1.5.1 Current international diagnostic criteria for ASC

As mentioned before, there are two diagnostic ilaasons for ASC which have
been accepted by researchers and clinicians: tBe #dd the DSNF. The most

recent editions are the ICD-1@nd the DSM-IV-TR*. ASC is one subgroup of the
pervasive developmental disorder (PDD) within btit ICD-10 and DSM-IV-TR.

The diagnostic classification of the ICD-10 and D8#for PDD is shown in Table

1.4.
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Table 1.4 Diagnostic classification of PDD in ICD-Q and DSM-IV

ICD-10 DSM-1V

Childhood Autism Autistic Disorder

Atypical autism Pervasive Developmental Disorddratberwise
specified (PDD-NOS)

Rett's Syndrome Rett's disorder

Other childhood disintegrative disorder Childhodsirdegrative disorder

Asperger’'s Syndrome Asperger’s Disorder

Other pervasive developmental disorders
Overactive disorder with mental retardation and
stereotyped movements

Pervasive developmental disorder, unspecified

Each diagnostic category has its own charactesstioptoms. There are differences
between Asperger Syndrome and autism (ChildhoodsAwbr Autistic Disorder).
Firstly, the individuals with autism usually shopesific communication impairments
in terms of delayed or lack of expressive langubgire 3 years old, while those
with AS should not have any significantly generalay in language or cognitive
development during early childhoBd Secondly, the qualitative impairments in
communication of individuals with AS are not reguairas evidence as those with
autisnt®. Thirdly, the individuals with AS have normal ititgence® while autism can
be diagnosed in an individual with any 1Q. Fourthhe disturbances of AS must have
significant impact on the individual’s life in sadj occupational and other functioning
area$’.

Pervasive developmental disorder not otherwise iipéc(PDD-NOS) is a sub-
threshold diagnosis served as a residual categitiynwhe ASC for individuals that
do not fulfil the full set of criteria of Autisti®isorder (AD) but who belong to a

broader autism phenotﬁie

Rett’'s syndrome, Childhood Disintegrative Disordsrwell as the overactive disorder
associated with mental retardation and stereotypeements are subtypes of
pervasive developmental disorders, which are noeggdly considered as autistic-like
disorders®.

1C
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Rett's Syndrome (RTT) is a severe neurodeveloprhedittorder which occurs
predominantly in girls with a prevalence of approately 1 in 10,000 live female
births®® ° Individuals with RTT apparently have normal dewshent until 6-18
months and then experience a marked neurologicdihdeincluding an early period
of developmental regressi¥nThe initial manifestation of RTT can presentlzs lbss
of acquired speech, head growth deceleration akasehutistic symptoms such as
reduced eye contact and emotional withdrawal. Tligviduals may develop other
features including hand-wringing behaviour, seigurereathing abnormalities and

autonomic instabilit§?.

1.5.2 Current practice of ASC in the UK and US

In the UK, the National Autism Plan for Children ARC) was issued in 2063
which listed strategies for identification, assesstn diagnosis and access to early
intervention for preschool and primary school atdtdwith ASC. In clinical settings,
there are a few stages for diagnosing a child wlBIC. When the child is brought to
referral to a general practitioner for developmkraasessment, the following
examination of the child should be included: i) g information history; ii) a
physical examination; iii) necessary and approgriaedical investigations according
to clinical presentation of the child. If, durinigese examinations a diagnosis of ASC
is suspected, the child should be recommended timonext stage, which is a
multidisciplinary multiagency assessment (MAAYTable 1.5). The NAPC also
recommended that at least one team member shoutdibed in using a standardised
assessment tool, the ADOS or the ADI-R. The diaignok school-aged children in
the UK requires involvement from more agenciesudirig the social service, health

service, education service and the voluntary servic

11
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Table 1.5 Multidisciplinary Multiagency Assessment

Multidisciplinary Multiagency Assessment (MAA) from NAPC®’

1. | ASD-specific developmental history by an expseésd member of the team with recognised ASD

training

2. | Observational assessments, includes focusedvaltisas taken across more than one setting (such
as home, nursery, etc)

Cognitive assessment, including individual'squa profile of skills/difficulties on subscales

Communication, speech and language assessment

Behaviour and mental health assessment in cadhoelirodevelopmental disorders and
psychiatric disorders

6. | Family assessment, undertaken by the key wgikeiome localities, allocation of a key worker
during assessment and before diagnosis may preuvigieort for families at this crucial time) to

identify the strengths and needs using the Framefoorthe Assessment of Children in Need and
their Familie&®

7. | A physical examination and medical investigatioagiaided by clinical presentation

8. | Other assessments, including physiotherapy aodpational therapy, should be available to
identify sensory needs and problems, motor planaimdycoordination difficulties, and self-care

problems

Recently, the Committee of National Institute foeaith and Clinical Excellence
(NICE) issued a new NICE guideline on the recognitireferral and diagnosis of
children and young people on the autism spectruBeptember 204 The NICE

guideline proposed the establishment of a multidis@ary group as the autism team
in each area in the UK. The autism team shouldugela paediatrician and/or child
and adolescent psychiatrist, a speech and langtihegapist as well as a clinical
and/or educational psychologist. The autism teawulshat least have a regular
consultancy with the following professionals: i)g@atrician or paediatric neurologist;
i) Child and adolescent psychiatrist; iii) Educaial psychologist; iv) Clinical

psychologist; v) Occupational therapist.

In the US, the diagnosis of ASC is also recommentiede carried out by a
multidisciplinary team which might be formed by gdadric neurologists,
developmental and behavioural paediatricians, cpggchiatrists or psychologists.
Other professionals in the team are also recomneesdeh as speech, language and
occupational therapists, special educators, anéalsaorkerd®. A recent clinical

review of the diagnosis and management of ASC suimsaththat the diagnosis of

12
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ASC should be established through a comprehensiakiagion which includes the
following: i) information about lifetime and familgistory; ii) review of medical and
educational records; iii) observation of behavipukg physical examination; v)
administration of standardised instruments suchthas ADOS; vi) cognitive and

adaptive assessment; vii) review of the DSM or Ii@ynostic criteri&.

1.6 Motivations of investigating the epidemiology of A€ in China
There are several motivations for investigatingepilemiology for ASC in China.

1.6.1 Epidemiological research of ASC in China

In the UK and US, recent epidemiological studiesehaeported an increase in
prevalence estimates of ASC. The prevalence of A8€4.8 in 10,000 in 19%6but
as high as 157/10,000 in the UK in 200&nd 113 per 10,000 in the US in 2612

Little has been known about the epidemiology of ABCChina. A recent review
focused on the prevalence of ASC in Asia identif&gdht prevalence studies on
Childhood Autism in mainland Chiffa However, different methodologies in case
identification in previous studies make prevalenomparisons and the extent of the
public health impact of ASC on society in the Eastl West impossible. Almost no
data are available on other diagnostic categoeksimg to Pervasive Developmental
Disorders (PDD), such as the Asperger Syndromé®-ROS in mainland Chirf&

China has a population of more than 1.37 billioroge. If Western prevalence
estimates for ASC are accurate and stable crossrally and are applied to mainland
China, there would be 13.7 million Chinese peopi WwSC. However, the reported
prevalence of Childhood Autism in China (approxieiatlO per 10,000) is very much

lower than the estimates in the West. No comparedtienates yet exist.

1.6.2 Public awareness

Autism was not recognised until 194% is now highlighted as an “epidemic” by the
medid® In the West, there has been more public attentionASC due to more
advanced autism research and improved awaren¢iss general populatiéﬁ which

could be partly due to a few high profile celelestiand parents lobbying for
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recognition. The characteristics of ASC are presgtnh novels and movies which

have improved their recognition and acceptancénbysbciety.

In China, the recognition of ASC was much latemthiae West. The first study on
autism in mainland China was published in 198 During the following 13-year
period, there was almost no literature availabléhis conditior’>. The ASC has been
categorised into the domain of mental health inn@hsince 1988. After the
establishment of the People’s Republic of Ching, first National Mental Health
Meeting was held in 1958 However, the development of mental health prognas
almost ceased during the Cultural Revolution (12686)% In 1978, the Opening
Policy led to the reform of the healthcare systehictv encouraged hospitals to be
part of the market economy in order to make a frofMental healthcare was not
improved until the first National Mental Health RI§2002-2012), when new targets
were identified to develop the mental health systemainland Chin®. The Harvard
Health Policy Review in 2005 indicated the chamasties of mental health services
in China: a lack of specific efforts to systemadticaaddress mental illness, slow
development of specialised training and treatménmental illness. and a lack of
mental health policy to secure rights for peopléhwnental illnes¥. Autism was
been stated as one of most urgent mental illneksesrescue” (meaning high
attention and priority) in the ¥2Five-Year Development Programme for China
Disabled Persons (2011-2015) issued in 2b1lhe awareness of ASC among the

public has increased following this call.

1.6.3 Possible benefits of early detection and diagnosis

Autism has been considered as one of the most esalgidhood neuropsychiatric
conditions, impacting on multiple aspects of lifecluding development, learning,
home life as well as integration into school andiesty®®. It is generally agreed that
Childhood Autism can be reliably diagnosed as easl® years old, while a diagnosis
of Asperger Syndrome and PDD-NOS is more diffiauitil later in childhood” 34

The possible benefits of early detection and diagnibave been proposed as follows.

Early diagnosis may lead to the early implementatbtargeted intervention, which
may improve the outcome of children with A8G> # After identification, a variety

of intervention approaches for ASC have been studieluding pharmacotherapy,
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behavioural intervention, psychosocial interventiand educational interventith
There have been a few intervention programmes f8C Awvhich demonstrated
positive outcomes in terms of 1Q gains and redmstiin symptom severity %’
There have also been several Randomised Controlieils (RCT) on the
effectiveness of Picture Exchange CommunicationteédygPECS) in improving the
intentional communicatiof*® Four RCTs on parent training intervenfii® and
two RCTs using Applied Behaviour Analysis (ABA) mefed the improvement in
child’s ability after interventiol?> '® A most recent review on available intervention
studies by Warren and colleagues suggested thatiestuusing Lovaas-based
approache$, early intensive behavioural interventianas well as the Early Start
Denver Model®’ provided some evidence of improvements in cogmifierformance,
language and adaptive behaviour skills. HoweveaJsb indicated a generally poor
quality and lack of methodology coherence of thailable studies. In general, robust
evidence for the effectiveness of intervention \whian only be provided by RCT is
still lacking. However, there is an increasing agnent that the age of intervention on
communication is important for children with ASC #&smay influence future

outcomé® 1%

Early identification of ASC is also important inder to help parents recognise and
understand their child’s difficulties and ne&d®y having an diagnosis early on,
parents found advantages arising from an ASC dsighoapacity as it helped to
explain their child’s difficulties to others withior outside their famili¢® *° As a
result, it may shorten the time period between fissental concern and the confirmed
diagnosis, which would help parents to learn howdpe with their child’s problems
and also their own livés This approach can potentially release the sergsrienced
by parents 2

Early detection can lead to families with childieaving autism receiving support
early from the society or government, which cowduce the financial burden on
parents® In the US, the annual average expenditure fociapeducation services
per children with autism at primary school wasraated to be $11,543. This was
higher than children in any other category of diggband two times the average cost

for a child in special educatit!' > In the UK, the total societal cost for a childtwi
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ASC was estimated to be £689 per week, of whict3f82was for education and
£144.38 for early interventional therapy

The risk of having a second child with ASC when fingt has an ASC diagnosis was
reported to be ranging from 3% to 15% which is 20 to 50 times higher than the
general populatidfi® A recent study on the recurrence in siblings regba rate of
18.7% studied in a number of 664 infants with ateobiological sibling with ASE®.
Early identification of autism may help with thetdve family planning in terms of
having another chiff **° Early diagnosis may lead to prevention of addiio
problems or conditions with the child such as atyxielepression and antisocial
behaviour§**? In the US, it was recommended by the NationaleResh Council
that “children with autistic spectrum disorders uieg early identification and an
diagnosis to equip them with the skills (e.g. ifiita, communication) to benefit from
educational services, with some evidence thateraritiation of specific services for
autistic spectrum disorders is associated with tgreaesponse to treatmett:
However, whether similar strategy and recommendatioan be made in China
depends on the current situation of ASC. The patkdifferences in culture should
also be borne in mind such as stigma which migkehapact on the awareness and
acceptance of this condition. These issues regaitie current situation of service
provision for autism in China will be investigated the following chapters. In the
next chapter, the available instruments for cagatitication in autism research in

developed countries are reviewed.
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Chapter 2 Epidemiology of ASC: What is Availablefor
Case ldentification in Autism Research in Developed

Countries?

2.1 Introduction

ASC has been studied more thoroughly in developedtcies such as the UK and US
in the West and Japan in A&id? Although this work focuses on autism in China, it
is important to summarise what is known in othetirsgs. In this chapter three areas
are covered: screening instruments, standardisedndstic instruments, and

prevalence estimation.

2.2 Review of screening instruments for primary schoolaged children with

ASC in developed countries

2.2.1 Introduction

To date, the screening and diagnosis of ASC malejyends on the observational or
reported behavioural characteristics in currenttiza and researtff. Since 2000,
many prevalence studies have adopted a two-phgseamh for case identification,
which includes screening and further diagnostiesssert®. There has been an
interest in early identification of ASC in very yayl children, however, the reported
age of diagnosis of ASC in previous studies wasrmd years ofd’ or even later for
high-functional ASE®® *2° As a developmental disorder with heterogeneoasifes
among affected individuals, behaviours in the cxintd primary school or special
educational settings may not be the same as tHogery young children or adults.
Previous reviews have identified a number of sdreennstruments for case
identification of ASC in developed countrt8s 3% 13! Several of them are used in
epidemiological research in primary school agedupaipns®. As suggested by
Glascoe, the acceptable sensitivity of a screet@sgshould be at least 70-80%, and

the specificity should be closer to 86%
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The aim of the following review was to identify arsimmarise the screening
instruments in current use and report their valiflir screening of ASC in primary

school aged children.

2.2.2 Method

2.2.2.1 Literature search

A literature search was conducted in two databasgdading PubMed and Web of

Knowledge to identify the peer-reviewed studiesoreening instruments. The search
strategy is given in Box 2.1. Reference lists frashentified papers and several
reviews® 133 13%yere also searched by the candidate to identiiigles that may

have been missed by the search.

2.2.2.2 Study selection

The papers identified by the literature search wetamined against the inclusion
criteria (Box 2.2). The inclusion criteria were mg®d to ensure the instruments
identified are applicable to primary school ageitdcén for the purpose of screening

but not diagnosis of ASC.

2.2.2.3 Data abstraction

The selected papers were categorised accordingatih edentified screening
instrument. The data of the characteristics of ihstrument, the research
methodology of the validation study and test v&jidivere abstracted from the

reviewed papers for further analysis.
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Box 2.1 Search strategy for review of screening itresments for ASC within
primary school aged children

PubMed (searched on®1February 2012)
Years (1966-2011)

Step 1: “Autism”/all subheadings [MeSH] OR “AutistDisorder”/all subheadings
[MeSH] or “Autism Spectrum”/all subheadings [akliis] OR “Pervasive
developmental disorder”/all subheadings [MeSH] @Rperger”/all subheadings
[all fields]

Step 2: “Validation”/all subheadings [MeSH] OR “8en”/all subheadings
[MeSH] OR “Screening test’/all subheadings [MeSHR Mass screening”/all
headings [MeSH] AND results in Step 1

Web of Knowledge(searched on*1February 2012)

Year (1950-2011)

Step 1: “autism”/ [Topic] OR “autistic disorderTgpic] OR “autism spectrum”/
[Topic] OR “pervasive developmental disorder”/ [TEOR “asperger
syndrome”/ [Topic]

Step 2: “validation”/ [Topic] OR “screen”/ [Topi€R “screening test”/ [Topic]
OR “mass screening”/ [Topic] AND results in Step 1

Box 2.2 Inclusion criteria for review of screeningnstruments for ASC within
primary school aged children

An original study about a screening tool

The screening tool was used to identify the whplecgum of ASC

The sample was from a population based or cliricahixed setting
Study sample include children older than 5 yeadisboit not adults

Study population in developed countries

Provide information about sample size

Provide information about the reference diagnastthod which was used
as gold standard which could be diagnostic instnimeriteria or clinical
judgement.

8. Should be prospective study

9. Provide information about the validity and reliatyilof the instrument
10. Published in English

NogMwhE
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2.2.3.1 Studies identified

The literature search in PubMed identified 253 ®tsidand 2,577 from Web of
Knowledge. After excluding the screening instrunsemged in children younger than
5 years old, 51 studies in PubMed and 137 studs ¥Web of Knowledge including

duplicates were included for detailed examinatiiotal of 20 studies examining the

validity of the screening instruments were ideatfi

2.2.3.2 Screening instruments identified

Seven screening instruments met the inclusionriifer this review: (1) Childhood
Autism Rating Scale (CARS) (2 studies) ; (2) AutiBmhaviour Checklist (ABC) (4
studies); (3) Gilliam Autism Rating Scale (GARS) d@aidies); (4) Autism Spectrum
Screening Questionnaire (ASSQ) (3 studies); (5) idbocCommunication
Questionnaire (SCQ) (5 studies); (6) Social Respengss Scale (SRS) (4 studies);
(7) Childhood Autism Spectrum Test (CAST) (2 stwilierhe characteristics for each
instrument and methodology of their validationsdgts were summarised in Table
2.1& 2.2.
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Table 2.1 Descriptions of identified screening insiments used in Western studies

Test Year of First  Author Age Behaviour Informant Domains/ Number of Level of Number Screening/
publication coverage Description subscales scales, rate scales functioning of study Diagnosis tool
(S/D)
CARS 1980 Schoplfﬂf‘;5 All children AD symptoms Professionals 15 domains (see blow) itebss Full range 2 S/D
including Rated 1to 4
preschoolers
ABC 1980 Krug®® 18 months-35 AD symptoms Parent/teacher/ Sensory; Relating; Body 57 items Full range 4 S/D
years professional and object use; Rated 1 to 4
Language; Social; Self-
help skills.
GARS 1995 Gillian®” 3-22 years ASD Parent/teacher Social interaction; 56 items Full range 3 S
Symptoms Communication; Rated 0 to 3
Early history stereotyped behaviours;
developmental
disturbances
ASSQ 1999 Ehler & 7-16 years AD symptoms Parent/teacher Social interaction; 27 items Mild and above 3 S
Gillberg*® Communication; Rated 0 to 2
Repetitive and
stereotyped behaviours.
SCQ 1999 Berumehf >4 years CA ASD Parent/ Reciprocal social 40 items MA >2 years 5 S
>2 years MA symptoms caregiver interaction; Language; RatedOor1
Communication;
Repetitive and
stereotyped patterns of
behaviours.
SRS 2000 Constantii§ 4-18 years Reciprocal social Parent/teacher Social awareness; 65 items Mild and above 4 S
behaviours Social information Rated 0 to 3
processing; capacity for
reciprocal; social
communication; social
anxiety/avoidance;
autistic preoccupations
and mannerisms
CAST 2002 Baron-Cohétt 4-11 years ASD Parent/teacher General development; 37 items Mild and above 2 S
symptoms Social interaction; Rated O or 1

Communication;
Repetitive and
stereotyped behaviours.

CA: chronological age; MA: mental age; AD: Autisfiisorders; CARS domains: Relating to people; Ithitabehaviour; Emotional response; Body use; Qhjee; Adaptation to change; Visual response;

Listening response; Perceptive response; FeaxitgnVerbal communication; Non-verbal communioatiActivity level; Level and consistency of inetual relations; General impressions.
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Table 2.2 Screening instruments identified accordig to inclusion criteria

Tool Year Author Sample size Age at  Sample source Cut-off point Diagnostic Reference Sensitivity Specificity PPV
screen instrument  diagnostic
criteria
CARS 2004 Rellinf*™ 65 (54 autism, 9 ASD, 1 ADHD, 1 1.5-11 Clinical settings >30 for autism  Diagnostic DSM-IV 100% - -
other disorder) protocol in
hospital
unit
2010 Chlebowskf>  2-year-old: 376 2and 4 Part of large >25.5 for ADOS, DSM-IV 2 year old: 92% 2 year old: 89% 94%
4-year-old: 230 screening study in  autism ADI-R 4 year old: 82% 4 year old: 95% 97%
clinical settings
ABC 1988  \olkmat*® 157 - Clinical settings Confirm - DSM- 57% 62% -
* (94 autism, 63 no autism) autism: >67 HI/DSM-I-R
Suspicious
autism: 53-66
1991 WaddeH* 123 5-17 Clinical settings 1. Volkmar's - DSM-ll-kRor 1. 49% 1. 100% -
* (67 autism, 56 other developmental criteria Clinical 2. 8% 2. 96%
disorders 2. cut-off=44 diagnosis 3. 85% 3. 93%
3. 34 item
version
1996 Nordif* Group 1: 99 with learn disability and 2-17 Clinical settings Weighted - Clinical Groupl: Groupl: -
* 184 with motor disability score by diagnosis >67: 38% >67: 97%
Krug :>67 >45: 100% >45: 93%
Group 2: 165 from normal schools 7-12 Group 2: Group 2:
>67: 29% >67: 99%
>45: 65% >45: 96%
2004 Rellint* 65 (54 autism, 9 ASD, 1 ADHD, 1 1.5-11  Clinical settings >53 for autism  Diagnostic DSM-IV 54% - -
other disorder) protocol in
hospital
unit
GARS 2002 Soutf® 119 with ASD 3-10.5 Five independent >90 as ADOS, DSM-IV 48% - -
research samples  probably ADI-R
autistic VABS
2005 Lecavaligf’ 284 children and adolescents 3-21  General populatia90 as GADS, DSM-IV 38% - --
(local schools) probably SIB-R
autistic
2008 Sikor&® 109 with Autism 1.3-5.9 Autism program >90 as ADOS, DSM-IV 53% 54% -
32 with ASD, 51 non-ASD sample probably CBCL
autistic
ASSQ 1999 Ehler§® Main sample: 110 clinical referral 6-17  Clinical settings >13 parent - Clinical 91% 77% -
* Validation sample: 34 AS >19 parent diagnosis 62% 90%
>22 teacher 70% 91%
2009 Posserdtf 9,430 7-9 General population  Combined Kiddie- ICD-10, 91% 86% 36%
teacherand ~ SADS™, DSM-IV
parent version: WISC-III,
>17 DISCO

22



Chapter 2: Case ldentification in Developed Coestri

Tool Year Author Sample size Age at  Sample source Cut-off point Diagnostic Reference Sensitivity Specificity PPV
screen instrument  diagnostic
criteria
2009 Mattila>* School students: 4480 8 General population Combined ADOS, ICD-10 100% 73% 35%
AS/autism: 47 outpatients parent and ADI-R,
7-12 teacher: 30 WISC-III
Teacher 85% 69% 28%
version: 22
SCQ 2006 Eav&?* 151 clinical referral and preschool 5 Clinical settings >15 ADOS, DSM-IV 71% 62% -
clinic ADI-R
71% 53%
2007 Chandlér® 247 from special education 9-10 Special education 15-21: ADOS, ICD-10 88% 72% 64%
Two samples from general population: records moderately ADI-R
411 and 247 General population high;
>22: high
2007 Charmafi* 119 9-13  Special education >15 for ASD ADOS, ICD-10 86% 78% 74%
ADI-R
2010 Johnsdf® 219 11  General population >15 for ASD DAWBA DSM-IV-TR 82% 88% 32%
>14 for ASD 91% 86% 31%
2011 Schanding ¥  3,375: Previous autism Teacher>15 ADOS, - Teacher: 60% Teacher: 95% 94%
1,663 ASD, 4-17 research sample ADI-R
1,712 siblings >4 Parent>145 Parent: 75% Parent: 99% 99%
SRS 2007 Charmafit* 119 9-13  Special education >75 for ASD ADOS, ICD-10 78% 67% 63%
ADI-R
2007 Constantind’  577: 406 with PDD; 171 without PDD 4-18  Clinicattsegs >60 ADOS, DSM-IV 75% 96% -
ADI-R
2011 Schanding ¥ 3,375: Previous autism Teacher>60 ADOS, - Teacher: 70% Teacher: 95% 93%
1,663 ASD, 4-17 research sample ADI-R
1,712 siblings >4 Parent>75 Parent: 80% Parent: 99% 99%
2011 Aldridgé®® 48 4-15  Clinical settings Teacher :51.5; ADOS, DSM-IV-TR Teacher: 97% Teacher;: 25%  --
ADI-R
Parent: 56.5; Parent: 97% Parent: 8%
CAST 2002 Scoff? 1,150 mainstream students 5-11 General population >15 ADOS, DSM-IV or - 98% -
ADI-R ICD-10
2005 Williamg®® 1,925 mainstream students 5-11  General population >15 ADOS, ICD-10 100% 97% 50%
ADI-R

--: not available. DAWBA: Development and Well BgiAssessment Psychiatric interview. GADS: GilliAsperger Disorder Scale; SIB-R: Scale of IndepenBehaviours-Revised. DISCO: Diagnostic
Interview for Social and Communication Disorder§CL: Child Behaviour Checklist; Kiddie-SADS: Schéeltor affective disorders and schizophrenia fdrosdt-age-children present and Lifetime
version; WISC-III: Wechsler Intelligence Scale @hildren (3 ed.); VABS: Vineland Adaptive Behaviour Scale. @y details were from previous reviews.
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2.2.3.3 Sample characteristics
The sample size of identified validation studiasged from 48 to 9,430 with the
median as 219. Out of 20 studies, 10 studies facasechildren between 5 and 11

years old.

2.2.3.4 Childhood Autism Rating Scale

The CARS was developed by Schopler and can beeapialichildren of all agé¥ **

It was generated from five diagnostic critétfaincluding the Kannéf, Creak®,
Rutter®® Ritvo'® and DSM-II-R. The CARS contains 15 domaffiswith each
domain rated from 1 to 4 (1, 2, 3, 4). Thus, theltscore ranges from 15 to 60. The
cut-off for mild to moderate autism is 30 and 3@&Spectively, and for severe autism
is higher or equal to 37, while less than 30 is-aatistic** *° It is clinician-rated,

which can be based on parental interview and/araal observation.

Two validation studies were identified, and bothreveonducted in clinical settings.
These studies recommended different cut-off poimg study adopted 25.5 25.5)
and the other adopted 3@30). Both of them used the DSM-IV as reference
diagnostic criteria. One used hospital protocolaadiagnostic schedule, while the
other study used the ADOS and ADI-R as diagnosigtriments. The validity
reported in those two studies was a little différom the validity reported by the
Fee

author™. The sensitivity of the CARS was reported as 80thle author when it was

used in a clinical setting with clinical judgemestthe reference diagnostic crité¥a

2.2.3.5 Autism Behaviour Checklist

The ABC was developed by Krug and colleagues in0f88It was designed to be
applied to individuals aged between 18 months ahd/ears®® 7 The behaviour
features listed in the ABC were generated from mmvsource®” the Kanner's
criteria®® Lovaas’s finding¥®, the British Working Party’s Checklist or Creakhe
Points® Rimland’s Form E-2° the BRLAAC'", the Rendle-Short and Clancy’s
Checklist’? and the Lotter’s Checkli€f. The ABC has 57 items and each item is
rated from 1 to 4. The cut-off of the ABC was recoemded as 53>63). It can be
administrated by the evaluator and also can bedfiih by the parents without prior

training">. The results of the ABC can be in one of the follw five categories:
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normal, severe emotional disturbances, deaf/blseljere mental retardation and
autistic*.

Four validation studies were identifféd ***'*> All of them were conducted in
clinical settings using DSM-IIl or DSM-IV as thefeeence diagnostic criteria and
none of them used diagnostic instruments for adeetification. The adopted cut-offs
and reported validity was different in those stadigellini** reported a sensitivity of
54% and recommended a cut-off of 53. The ABC wasnted to have performed not
as good as the CARS in distinguishing children witld-moderate autistic disorders

from those with other developmental disord&rs

2.2.3.6 Gilliam Autism Rating Scale

The GARS was developed by Gillidthas a parent-reported behaviours checklist.
The applicable age range is from 3 to 22 years®dldt was constructed from
diagnostic criteria in DSM-IV and from the Autisno@ety of America’s definition of
autism’. The GARS contains 56 items to evaluate four salesé” **® 1" The score
for each scale is then added up and convertedtttah score which is called the
Autism Quotient (AQ). The cut-off of the GARS izeenmended as 96:90)' "

Three validation studies were identified, two ofiethwere conducted in research

446 198 \vhile one was population-basét The cut-off of 90 was used in all

setting
three studies. The reference diagnostic criterieeWiSM-1V for three studies, and
two of them used the ADOS as diagnostic instruméne validity of the GARS was
reported to be low in all three studies. Lecavatienducted an evaluation of the
GARS in a heterogeneous sample of 284 school emldnd adolescents. This study
suggested the instrument should be used with carégher functioning individuals
and a low cut-off should be recommentfédThe recent validation study suggested

the sensitivity of the CARS was 53% and the speitjfivas 54%*

2.2.3.7 Autism Spectrum Screening Questionnaire

The ASSQ was originally developed to screen Aspef&drome in the general
population of school aged children by Ehlers antib&ig*® *"® The applicable age
of the ASSQ is between 7 and 16 years¥Idt was based on the diagnostic criteria
in ICD-10 and DSM-IV** 17" The ASSG®® contains 27 items and each item is rated
from 0 to 2°%. The score of the ASSQ ranges from 0 to 54. Th&@®nly takes
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about 10 minutes to complete. It has two versiong for teachers and the other for
parents, with the cut-off of 21 and 18 respectit&ly’®

The author reported using the cut-off of 13. Thesgesity of the parents’ ASSQ was
91% and the specificity was 778 No validity was reported for the teachers’ vemsio
Three validation studies were identified, two imgeal population$® **'and one in a
clinical setting® Two studies used ICD-10 or DSM-IV as referencagdbstic
criteria and the other one used clinical diagno$so out of three studies used
diagnostic instruments either the ADOS or the ADITRe cut-offs in these studies
were different. Two used combined teacher-parerdime, while one adopted both
versions as separate. Posserud conducted a vatidsttidy of the ASSQ in a total
population sample and reported the ASSQ perfornestids a combined version with
a cut-off of 17 (sensitivity=91%, specificity=86%3 Mattila conducted an
epidemiological study in Finland using the ASSQ amcommended a cut-off of 30
for parents’ and teachers’ summed score versiarsisaty=100%, specificity=73%),
and a cut-off of 22 for the teachers’ version (&@iity=85%, specificity=69%)"°.

2.2.3.8 Social Communication Questionnaire

The SCQ was originally developed by Berument anl@agues to be used in children
at least aged 4 with a mental age 6¥.2t was derived from the ADI which was an
early version of the ADI-E.

The SCQ has 40 items, with each item rated 0 dihg.total score ranges from 0 to
39" The recommended cut-off of the SCQ was 15 by fihg study°® to
differentiate PDD including autism from other diders, whereas a cut-off of 22 was
used to discriminate autism from other subtypegiwiPDD.

The author reported the sensitivity of the SCQ 8&% and the specificity was
75%%°. Five validation studies of the SCQ were idenfiefwo studies were
conducted in special educatioh *** one in clinical settinds®> one from previous
autism research sampi®and one in general populatfoh Four studies used either
ICD-10 or DSM-IV as reference diagnostic critemaldour used the ADOS and ADI-
R as diagnostic instruments. The cut-off of 15 wdspted in all five studies. The

recent validation suggested the sensitivity was 68pecificity was 95% for the
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teachers’ version, while sensitivity was 75% anec#icity was 99% for the parents’

versiort>®

2.2.3.9 Social Responsiveness Scale

The Social Responsiveness Scale was developedrstaiuino and Grub¥ as a
quantitative measure for ASC in individuals agethleen 4 and 18 years ofd 1 It
is a 65-item questionnaire designed to be compleyesiteacher or a parét Each

item is rated from O to 3 with the total scoresgiag from 0 to 195.

The author reported a sensitivity of 85% and spatifof 75% at the cut-off of 75

(>75)"" 183 Four validation studies were identified. Two bém were conducted in
clinical setting®* and two were from previous autism research samflesee of

them used ICD-10 or DSM-IV as reference diagnasgiteria and all of them used the
ADOS and ADI-R as diagnostic instruments. Two aénthadopted a cut-off of 60
while the other two adopted 75. The recent valmaguggested the sensitivity was
97% and specificity was 25% for the teachers’ wrswhile sensitivity was 91% and

specificity was 8% for the parents’ verstsh

2.2.3.10 Childhood Autism Spectrum Test

The Childhood Autism Spectrum Test (CAST) was dewetl by Baron-Cohen and
colleagues in 2002, It was designed specifically for primary schogkd children
between 4 and 11 years Hitl It was based on of the behavioural descriptidnsSC
described in ICD-1band DSM-I\f. The CAST consists of 37 parent-rated items, of
which 31 are scorable. Each item scores 0O or 1 thghtotal score ranging from 0 to

3128 The recommended cut-off is 1516)'2%

Two validation studies were identified, both of walniwere conduced in the general
population. Both studies used ICD-10 or DSM-IV aference diagnostic criteria and
the ADOS and ADI-R as diagnostic instruments. Udimg cut-off of 15, Williams
reported the sensitivity of the CAST for ASC wa®%Dand the specificity was 97%,
justifying the potential suitability of the CAST asscreening tool for epidemiological
research on ASC in primacy school aged chiltffen
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2.2.3.11 Summary of research methodologies

Four out of seven identified screening instrumdmse been validated in general
populations, which were in seven out of twenty &e@™ 147 149 151 153,135 154 hg 5@
studies were conducted prospectively. Generally, fitst phase was the distribution
of screening instruments to parents or teachersn,Tafter screening, the participants
who scored equal to or above the cut-off were @wib further diagnostic assessment
using standard instruments. Four studies adoptedADOS and ADI-R for the
diagnostic assessment, and their final diagnoss ceafirmed by either ICD-10 or
DSM-IV.

Six studies were conducted in the samples of anildind their parents referred to
clinics'3®: 141 145,152,157, 158rh e of them adopted the ADOS and ADI-R as diatio
instruments, while the other three used clinicalgement as reference diagnostic
criteria. Four studies recruited the participamtsyf other research sampl&s4¢ 148
1% The participants were contacted again and askedillt in the screening
guestionnaire and then diagnostic assessmentsoaaied out using the ADOS and
ADI-R. Three studies recruited the participantsrfrspecial educational settirtgs *>*
These participants included children who already &ia ASC diagnosis with special
needs. All three studies distributed the screemaggument first and then invited the
stratified screened sample for a further diagnoasisessment using the ADOS and
ADI-R.

2.2.4 Discussion

2.2.4.1 The validity of identified screening instruments

The seven screening instruments identified byréargew could all be used in primary
school aged children in the detection of ASC. Ithbalidation studies of the CARS,
the CARS was used as a diagnostic instrument whtbraliagnostic methods. Both of
them reported acceptable validity of the CARS. Guely compared the performance
of the CARS with DSM-IV and found complete agreemeith those twd*, while
the other study suggested a lower cut-off of theRGA>25.5) for clinical us&? One
study compared the validity between the CARS aedABC, and proposed to adopt
the CARS but not the ABC as a standard diagnostitopol for case identification of
ASC.
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All studies on the ABC were conducted in clinicaflerral populations and none in the
general population. Although it has been suggesited the ABC has reasonable
sensitivity and specificity by the aut®t the validity in reviewed studies varied and
only one study reported an acceptable validity. Biwalies demonstrated an increase

in sensitivity of the ABC by adopting a lower cut§* 14>

Regarding the performance of the GARS, all threrliss indicated unsatisfactory
validity and suggested cautions were needed whamg ike GARS as a screening
instrument for ASE* 7 One study found the validity of the GARS was veotisan
that of the Childhood Behaviour Checklist (CBCL)iatis used in children who are
36 to 71 months ofd® One possible explanation for this was that theRSAwas
designed with emphasis on the measurement of tiepedind stereotyped behaviours,

while several social and communication areas wisrendess attentidfi’.

The validity of the ASSQ has been investigated athkclinical settings and in the
general population. Two studies out of three hadécated good validity of the ASSQ
as a screening instrument for ASC and two out mddlstudies recommended the use

of both the parents’ and teachers’ versions oAB8Q*" 1

Among the seven instruments, the validity of theQSiaas been the most thoroughly
investigated. All identified studies reported goealidity of the SCQ in detecting
ASC either in clinical settings or in the generapplation. Two studies confirmed the
utility of the SCQ as a screening instrument of A@Gchool aged childrér *>*
Two studies suggested using lower cut-off of the€QS&uld improve the sensitivity
and specificity and thus to be more adequate foeesind®> **® It has been

suggested that the SCQ perform best within indisiwho are over 7 years 4id

The acceptable validity of the SRS was reportetivim studies out of four identified
studies. The SRS has been compared with the SQ@®oirstudie$* °*¢ One study
found the teacher’s SRS performed slightly bethentthe SCE?® while the other
study reported the opposite restfit Three out of four studies confirmed the utilify o
the SRS as a screening instrument for ASC. Oney/ dtuhd very low specificity of

the parents’ version (8%). It also suggested thation needs to be employed when
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screening children with previously identified sdai@velopment problems using the
SRS*® However, none of the reviewed studies were cowdudn the general

population.

Both the validation studies on the CAST were coteliin general populatiotfs: *>?
By using the same cut-off in both studies, the CASibwed good validity as a

screening instrument for the detection of ASC imparry school aged population.

2.2.4.2 Limitation

The purpose of this review was to identify currawndilable screening instruments for
primary school aged children in the West. The katidtn was that the literature search
only conducted in two databases and it was nostesyatic review of studies per se
but the summary of what has been developed andabieaifor epidemiological
research on ASC in developed countries. As thigevewas only conducted in two
databases with specific search terms for ASC,uns#ints that can detect ASC but are
not exclusively used for ASC may not have beenuhetl in this review. It is also
possible that not all studies on each identifiegecing instrument were included in
this review. Thus, it is possible that studies logse screening instruments have been

missed out by this review.

2.2.4.3 Conclusion and future directions

If there is an intention to screen large populaidor ASC, it is crucial that the
screening instrument is known to perform reliablgdaaccurately in relevant
populations. However, the majority of validatiomdies have not been conducted in
the general population. Only the validity of the@Qhe ASSQ and the CAST has
been investigated in general populations with aizd#e results. Among them, the
CAST was the only screening instrument that wasgdes specifically for primary
school aged children in a large population-basedeepiological study for the whole
autism spectrum. It has achieved the highest sehsiand specificity within the
reviewed instruments. However, its validity hasyobéen investigated in the UK. It
would be valuable to have studies designed to atdithe CAST in a different culture

to examine whether its performance is stable acrokgres.
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2.3 Description of the ADOS and ADI-R

2.3.1 Introduction

The diagnostic instruments that assist identiftzatof autistic behaviours by a
standardised approach are considered crucial &gndisis and classification of ASC.
During the last two decades, a combination of olzggm-based and informant-based
instruments has been developed for the systemsgigsament of ASC: the AD&$
and ADI-R" 8% 187 The combined usage of the ADOS and ADI-R is niawed as a
“gold standard” for diagnosing ASE ¥in research and has been widely adopted in
both research and clinical settin® Both instruments require intensive training and
high reliability levels for the administratiti® *** %2 The following section

summarises what is known about the research oAl@@S and ADI-R.

2.3.2 Autism Diagnostic Observation Schedule

2.3.2.1 Description

The ADOS was developed by LdPdas a semi-structured, standardised, play-based
observational instrumefif. The assessment was designed to create a “sooitd”w

in which the subject could interact with the exaemiff. The purpose of having
different social scenarios is to elicit and obsehe autistic features of the subject in
terms of social and communicative behaviours, @ayg imagination as well as
restricted and repetitive behaviours. It was dgwedbfrom two previous instruments,
the Pre-Linguistic Autism Diagnostic Observatiora8* and the Autism Diagnostic

Observation Scafé

The ADOS which is the ADOS-generic (ADOS*)has been developed to detect
the borderline spectrum of ASC which has four coraple models for administration
with different individuals according to their chadogical age and expressive
language levét® *> Module 1 is for administration with individualshe have not
achieved phrase speech with a minimum of no spaecha maximum of simple
phrases. Module 2 is for administration with indivals with a minimum of flexible
three-word phrases and a maximum of fluent spedoldule 3 is for individuals with

a minimum of fluent speech, and module 4 is intende be used when the

individuals have fluent languajd Generally, the higher the module, the more
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language and social abilities are demanded. Mastntly, there has been a new
version of the ADOS, the ADOS-2 which has a Modhldor the administration
among very young children who are less than 30 hsookd. There are two categories
of diagnosis including autism and ASC on the ADO&uathm. The tasks of each
module of the ADOS can be found in Appendix 2.1teAfthe assessment, the
examiners should rate the performance using stdisgar coding in an algorithm,
which should be done shortly after the adminisir&t?. The items for the algorithm
(non-revised version) of each module of the ADOS8 arsample of the algorithm in

Module 2 booklet can be found in Appendix 2.2.

2.3.2.2 Reliability and Validity

The ADOS has shown substantial interrater andregest reliability for each item,
excellent interrater reliability within domains amccellent internal consisten€s
The author reported that algorithm items for moduleave 100% in both sensitivity
and specificity while module 2 has a sensitivity9&8% and specificity of 94% for
discriminating autism (more extreme cases) from-spectrum. Module 3 and 4 had
similar sensitivity (0.94 for module 3 and 0.90 foodule 4) and specificity (0.94 for
module 3 and 0.93 for module 4) for differentiatindividuals with autism and ASC
from those withodf®. Module 5 had a sensitivity of 87% and specifiaty86% for
discriminating ASC from non-spectrum among verbaldrten aged 12-20 months
and nonverbal children aged 21-30 months. Withean shme age group, the author
reported a sensitivity of 87% and specificity of¢®Xor differentiating ASC from
typical developing children. Among verbal childreho were 21-30 months old, the
sensitivity for the ADOS in discriminating ASC fronon-spectrum was 81%, while
specificity was 83%. The sensitivity of discrimiimat ASC from typical development

children was 81%, while specificity was 98%
2.3.3 Autism Diagnostic Interview-Revised

2.3.3.1 Description

The ADI-R was developed by Rutt# Le-Couteul®” and Lord” as a standardised,
face-to-face semi-structured diagnostic protocoiriterviewing parents or caregivers
of individuals referred for a possible ASC*® The ADI-R is an 85-page booklet

containing 111 items in three core domains of A&Che first 10 items include two
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parts: the first part includes items on the medamadl psychological history of the
subject, while the second part contains items grakes of developmental milestones.
The remaining 101 items are categorised into foamains: Items 11-41 for
communication; Items 42-69 for social developmentl play; Items 70-85 for
interests and behaviours; and Items 70-85 for g&brhmhaviour%gg. In general, each
item is rated from O to 3. The ADI-R takes approxiaty two hours to complete.
After the assessment, the coding needs to be énaedfinto an algorithm to generate
a diagnosis. The diagnosis in the ADI-R only has tategories, autism or not autism.
In order to meet the ADI-R criteria of autism, theore of the subject needs to be
equal to or higher than the cut-off in all threemdons, and the child’s development
had been concerned before the age?8t 3he algorithm of the ADI-R is provided in
Appendix 2.3.

2.3.3.2 Reliability and Validity

The author reported the sensitivity of the ADI-R swlw for identifying low-
functional individual®* and that the communication items did not perfoerywvell
in discriminating autism from low-functional mentaktardatioA’’. Risi and
colleagues investigated the validity of the ADI-Rhin children under 3 years old.
The sensitivity of the ADI-R was 82% and specificivas 729%°% Studies have
reported the ADI-R can significantly differentiathildren with autism from non-
autistic children as well as typical developingldtgr?” **4 although its performance
was reported as better at identifying Autistic Dése than Asperger Syndronfé 2%

2.3.4 Summary of diagnostic instruments

The combination of the ADOS and ADI-R used botledirobservation and interview

with parents to identify children with ASC. Thismpach has been proven to have
good validity for case identification of ASC. Thdaogtion of those two instruments

improved the comparability of studies on ASC infaliént regions especially in

different countries in the West. However, this agmh has not been well adopted in
Asia, where there is a large population. This mayartly due to the language barrier.
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2.4 Review of prevalence studies of ASC in developedwries

2.4.1 Introduction

The first two sections of this chapter focused ba tlevelopment and usage of
screening and diagnostic instruments used in Westedies. This section will review
available prevalence studies on ASC in developenhities where those instruments
have been adopted. There have been many reviewsifgcon the prevalence studies
worldwide. As most of the screening and diagnosistruments for ASC have been
applied to populations in the UK and 3% and previous review suggested the ASC
has been more thoroughly studied in Japan comparether countries in Asf3 this
review will only focus on the UK, US and developaalinties in Asia such as Japan.
For studies in other countries, see an extensiwéewe of prevalence studies
worldwide®,

2.4.2 Method

2.4.2.1 Literature search

Literature searches were conducted in two databBsédved and Web of Knowledge.
This review focuses on prevalence studies conduatéide UK, US and Japan. The
bibliographies of previous revie®$®> ?*’were also examined to identify published

prevalence studies. The search strategy is shoBox?.3.

2.4.2.2 Study selection

The inclusion criteria for the review of prevalerstadies are shown in Box 2.4. The
abstracts of the identified papers were checketthdygandidate. In cases where it was
uncertain whether a study should be included, thggnal paper was examined where
available.

2.4.2.3 Data abstraction

Within each study, the following variables were ragted: characteristics of the

studied population, screen method, diagnostic ntktand the prevalence estimate.
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Box 2.3 Search strategy for review of prevalencewgdies on ASC in the UK, US
and Japan

PubMed (searched on*LJanuary 2012)
Years (1966-2011)

Step 1: “Autism”/all subheadings [MeSH] OR “AutistDisorder”/all subheadings
[MeSH] or “Autism Spectrum”/all subheadings [akliis] OR “Pervasive
developmental disorder”/all subheadings [MeSH] @Rperger”/all subheadings
[all fields]

Step 2: “UK"/all subheadings [all fields] OR “Britd/all subheadings [all fields]
OR “USA’/all subheadings [all fields] OR “US”/alubheadings [all fields] OR
“America’/all subheadings [all fields] OR “Japanl/aubheadings [all fields]
AND results from Step 1

Step 3: “Prevalence”/all subheadings [MeSH] OR t&pniology”/all subheadings
[MeSH] OR “Screening”/all subheadings [MeSH] ANDsuéts in Step 2

Web of Knowledge(searched on 6January 2011)

Year (1950-2011)

Step 1: “Autism”/ [Topic] OR “Autistic Disorder’/Topic] OR “Autism
Spectrum”/ [Topic] OR “Pervasive developmental dikw”/ [Topic] OR
“Asperger Syndrome”/ [Topic]

Step 2: “UK"/ [Topic] OR “Britain”/ [Topic] OR “USA/ [Topic] OR “US”"/
[Topic] OR “America”/ [Topic] OR “Japan”/ [Topic] AID results from Step 1
Step 3: “Prevalence”/ [Topic] OR “Epidemiology”/¢pic] OR “Screening”/
[Topic] AND results in Step 2

MeSH (Medical Subjects Headings), The National airof Medicine controlled vocabulary for
indexing articles in PubMed.

Box 2.4 Inclusion criteria for review of prevalencestudies on ASC in the UK, US
and Japan

1. An original epidemiological research

2. Conducted in a geographically and temporally defipepulation or clinical
settings or mixed

3. Across-sectional study or data, or first phasa laingitudinal study

4. Have defined criteria for screening and/or diagieagiteria for autism of

autism spectrum conditions

Provide information about sample size

The target population must be a wide range of oiildn the general

population

Includes prevalence estimation

Provides clear description of screening method#itial case identification

Provides information about measurements on th¢ ifileatification of cases

such as based on clinical or other diagnostic assests after initial

identification

10.Published in English

11.Peer reviewed paper

o u

© N
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2.4.3 Results

2.4.3.1 Study identified

For studies in the UK and US, the literature seddedtified 418 studies in PubMed
database and 319 studies in Web of Knowledge imauduplicates. After an initial
examination of titles of papers and abstracts agadire inclusion criteria, 35 papers
from PubMed and 25 papers from Web of Knowledgeewdentified for further
detailed examination. In total, 24 of these studmsich focused on the UK and US

met the inclusion criteria and were included irtHer analysis.

For studies in Japan, the literature search idedti22 studies in PubMed and 112
studies in Web of Knowledge including duplicatefteAexamination of abstracts, in
total 13 studies were included for Japan. Anotheadysrecently conducted in South
Korea was found during the literature search. SiBceith Korea is one of the

developed countries in Asia, this study was alstugted in analysis.

2.4.3.2 Study methodology in the UK and US
The 24 population studies focused on the UK andauSshown in Table 2.3. The
studied population ranged from 2,536 to 4,590,33®&dian=45,599). The age of

study samples ranged from O to 27 years old.

Ten (42%) studies were prospective, while 14 sgidiere retrospective using
previous diagnostic data for case identification. the screening phase, four
approaches were used to identify possible casestable records in health system
(n=12), questionnaires as screening tool (n=7Agreto clinical settings or schools to
elicit referral (n=3), and routine check (n=1). Cstady used both records and letter
of referral for screening. In the diagnostic phawsgy five of these studies conducted
detailed diagnostic assessment, while the resirooed the case status by examining
previous diagnostic records. Eight studies usedsthadard diagnostic instruments
such as the ADOS and ADI-R, while the others wekerga diagnosis based on
international diagnostic criteria only. The diagmoscriteria for final case
confirmation included the following: Kanner’s crii@ Lotter's Rating Scale, DSM-
[ll, DSM-III-R, ICD-10, DSM-1V, and DSM-IV-R.
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2.4.3.3 Study methodology in Japan and South Korea

Thirteen Japanese studies and one South Koreap steiek identified (Table 2.4).
Original papers for studies before 1980 were nailalle and details of these studies
were abstracted from previous reviews. The samjde of prevalence studies
conducted after 1980 in Japan ranged from 8,53308)848 (median=34,987). The
age of study samples ranged from O to 18 yearsFol@. Japanese studies identified
cases from the general health examinations conduntelocal health centres. This
general health examination was reported to havereavthe whole local population
in identified studies. The Health Checklist 18 wdsveloped as a screening
instrument in Jap&ff, and DSM-III/IV and ICD-10 were used the diagnostiteria.
Two studies distributed questionnaires or lettersdhools and medical institutions
for screening, while two studies referred to presichealth records to count the
number of cases without perspective screening. Sthdies before 1982 adopted
Kanner’s criteria for diagnosis of ASC. Later sesladopted ICD-10 or DSM-III/IV
as the diagnostic criteria. The study in South lKiardopted a two-stage study design
using the ASSQ as the screening instrument, the &@0@d ADI-R as diagnostic

instruments, and the DSM-IV as diagnostic critSfia

2.4.3.4 Prevalence estimation

The first epidemiological study for the estimatiohthe prevalence of autism was
conducted in England in 1966. Prevalence was repass 4.5 per 10,000 people
among children aged 8 to 10 years old. Since ¥§8population-based studies
reported an prevalence estimate of 4-5 per 1,08@iwehildren under 18 years 6id
11,211,212 iyring this period of time, most studies adopttesl Kanner’$" or Rutter’s
diagnostic criteria. There has been an appareatimighe reported prevalence since
2000. The median prevalence reported in the UK @8dbefore 2000 was 4.5 per
10,000, while the median prevalence between 208(®aa9 was 40 per 10,086

In Japan, prevalence estimates increased after elamhge of diagnostic criteria
especially from Kanner (median=2.3/10,080) to DSM-III/ICD-10 (median
15.5/10,000%'® and DSM-IV (181/10,008)". The highest prevalence estimate was
recently reported in the South Korea study in 2@B4 per 10,006°.
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Table 2.3 Prevalence studies of ASC in the UK andSA

No Year Firstauthor Country Area Target Age  No. Prospective (P)/  Screening Diagnostic Gender Prevalence  95% ClI
population of Retrospective instruments criteria ratio /10,000
cases (R)
1 1966 Lotter™ UK Middlesex 78,000 8-10 32 P Questionnaire Kanner 2.6 45 2.7:55
(23/9)
2 1970  Trefferf® USA Wisconsin 899,750 3-12 69 R Records Kanner 3.06 0.7 0.6; 0.9
(52/17)
3 1979 Wing17 UK Camberwell 25,000 5-14 17 R Records 24 iteating 16 4.8 2.1;75
scale of Lotter (16/1)
4 1987 Burd USA North Dakota 180,986 2-18 50 P Letter to elici DSM-III 2.7 3.26 2.4;41
referral (43/16)
5 1989  Ritvd®® USA Utah 769,620 3-27 241 P Letter to elicit DSM-III 3.73 247 2.1;2.8
referral (190/51)
6 1997  WebB® UK South Glamorgan, 73,300 3-15 53 P Letter to elicit DSM-III-R 6.57 7.2 5.3;9.3
Wales referral (46/7)
7 1999 Taylor* UK North Thames 490,000 0-16 427 R Records ICD-10 - 8.7 7.9;95
8 2000 Powelf* UK West Midlands 25377 05 148 R Records ADDI(O, - 20.2 15.3; 26.0
DSM-III-R,
DSM-IV
9 2000 Baird® UK South East 16,235 1.5 50 P Questionnaire- 1CD-10, 15.7 30.8 22.9;40.6
Thames CHAT ADI-R (4713)
10 2001 Bertrand“ USA Brick Township, 8,896 - 36 R Records DSM-IV 2.2 40.0 28.0; 56.0
New Jersey +ADOS-G (25/11)
11 2001 Fombonn&* UK England, Wales 10,438 5-15 27 P Questionnaire- DSM-1V, 8.0 26.1 16.2; 36.0
and Scotland DAWBA ICD-10 (24/3)
12 2001 Chakrabatff® UK Staffordshire 15500 25- 97 P Routine checks ~ DSM-IV; 33 16.8 10.3;23.2
6.5 ADI-R (20/6)
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No Year Candidate Country Area Target Age No. Prospective (P)/  Screening Diagnostic Gender Prevalence 95% ClI
population of Retrospective instruments criteria ratio /10,000
cases (R)
13 2002 Croer® USA California 4,590,333 5-12 5038 R Records DEMR, 4.47 11.0 10.7;11.3
DSM-IV (4116/921)
14 2002 Scott* UK Cambridgeshire 43,472 5-11 196 R Records ICD-10 8 57 -
+letter
15 2003 Yeargin- USA Atlanta 289,456  3-10 987 R Records DSM-IV 4.0 34.0 32;36
Allsopp %’ (787/197)
16 2003 Lingani® UK North East 186,206  5-14 567 R Records ICD-10 4.9 30.4 -
London (470/97)
17 2004 Tebruegg?é9 UK Maidstone district 2,536 8-9 21 R Records ICD-10 6.0 82.8 47.5;118.7
(Kent) (19/3)
18 2005 Fombonn&°® UK Staffordshire 10,903 4-6 64 R Record ICD-10 6.1 22.0 14.1; 32.7
ADI-R (55/9)
19 2006 HarrisoR™ UK Lothian 134,661 0-15 443 P Questionnaire- ICD-10 7.0 44.2 39.5;48.9
CARS,GARS, ADOS (369/53)
20 2006 Baird® UK South Thames 56,946  9-10 158 P QuestionnairelCD-10 33 116.1 90.4; 141.8
SCQ,DISCO ADOS, ADI-R (121/37)
21 2007 Latif”® UK South Wales 39,220 0-17 240 R Records ICDEISIM-IV, 6.8 61.2 54; 69
Kanner’s and
Gillerg's criteria
22 2008 Williams® UK Avon 14,062 11 86 R Questionnaire- ICD-10 6.8 51.1 39.2:62.9
DISCO,ASDI ADOS
23 2008 Nicholad® USA South California 47,726 8 295 R Records DSM-IV-R 3.1 62.0 56; 70
(224/71)
24 2009 Baron-Cohefl UK Cambridgeshire 11,700 5-9 52 P QuestionnairedCD-10 3.6 157 111; 218

CAST ADOS,ADI-R

DISCO: Diagnostic Interview for Social and Commuation Disorders; ASDI: Asperger Syndrome Diagnostierview.
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Table 2.4 Prevalence studies of ASC in Japan and &b Korea

No Year Candidate Country Area Size of Age Screening Prospective(P)/  Diagnostic Gender Prevalence
target instruments Retrospective(R) criteria ratio
population
1 1971 Yamazald® Japan -- - 2-12 - --  Kanner 2.6
2 1971 Hagd® Japan - - <15 - - Kanner - 1.7
3 1971 Nakaf*’ Japan - - 5-14 - - Kanner 1.1
4 1971 Taning®® Japan - - - - - Kanner - 2.3
5 1982 Hoshing® Japan Fukushima Ken 609,848 0-18  Questionnaire KRnner 9.9:1 2.3
6 1983 Ishi*® Japan - 34,987 6-12 Letter to elicit P DSM-lII 16
referrals
7 1987 Maisuishf*® Japan Kurume City 32,834 4-12 Records R DSM-lII 7a 15.5
(42/9)
8 1988 Tanoué® Japan Ibaraki 507,003 <7 Questionnaire- P DSM-III 4.1:1 13.9
Health checklist-18
9 1989 Sugiyam&*° Japan Nagoya 12,263 1.5 Questionnaire- P DSM-II 2.1:1 13
Health checklist-18
10 1992 Ohtakf* Japan Chikugo City 35,366 6-14 Records R DSMRIII- 11.7
11 1996 Hond&* Japan Yokohama 8,537 <5 Questionnaire- P ICD-10 2.6:1 21.1
Health checklist-18
12 2005 Hond&* Japan Yokohama 35,716 <5  Questionnaire- P ICD-10 25:1 19
Health checklist-18
13 2008 Kawamur&”’ Japan Toyota 12,589 5-8 Questionnaire- P DSM-IV 2.8:1 181
Health checklist-18
14 2011 Kim?®° South llsan district of 55,266 7-12  Questionnaire P DSM-IV 2.5:1 264
Korea Goyang City ASSQ ADOS,
ADI-R
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2.4.4 Discussion

2.4.4.1 Prevalence estimates in the same region

Prevalence studies that were conducted in the sagien in different calendar years
suggested an increase of prevalence over timedBaid colleagues conducted a
prevalence study in South East Thames in Z300n this study, a population of
16,235 children aged 18 months old were screenied tise Checklist for Autism in
Toddlers (CHAT) to identify Childhood Autism. Thergvalence for Childhood
Autism in this study was 30.8 per 10,000 (95% (2:9240.6). In 2008?, the same
research group conducted another study in a tagmilation of 56, 946 aged 9 to 10
in South Thames. This research screened all childith a clinical diagnosis of ASD
through local health services as well as thoseslatof being undiagnosed through the
special needs registration system. This study esticdhthe prevalence of Childhood
Autism as 38.9 per 10,000 and 116.1 per 10,00(A®C. Similarly, Fombonne and
colleagues conducted a prevalence study in Z0@iithin a population of 15,500 in
Staffordshire. They reported a prevalence of 1@821%,000 for Childhood Autism.
This research relied on the national framework bildcCHealth Surveillance to screen
children who were between 2.5 and 6.5 years olibvied by an assessment by a
multidisciplinary team using the ADI-R. Four yedeter, in 2005, the same
research group conducted another prevalence stuBiiaffordshire in a population of
10,903. All children aged between 4 and 6 wereeswd through the same Child
Health Surveillance system and suspected childrere vassessed using the same
methodology as in 2001. The estimated prevalenéghdéihood Autism in this study
was 22.0 per 10,000. In Cambridgeshire, Baron-Coduath colleagues conducted
prevalence studies in 20t%2and 200% using the same methodology which showed
the estimated prevalence of ASC increased fromo5¥5% per 10,000. Studies that
estimate prevalence of ASC in the same regioneénWest suggested an increase in

prevalence estimates.

2.4.4.2 Preliminary comparison of prevalence estimates l&een the West and
East

Most recent studié$ **in the West estimate the prevalence of ASC torberal 100

per 10,000 (1%J° In Asia, the prevalence of ASC has been investifanore

thoroughly in Japan and recently in South KoredeAthe DSM-III was adopted as
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the diagnostic critertd, the reported prevalence for Childhood Autism ingseased.
The median prevalence before 1980 was 2.3 per @Dvhile it was 14.7 per
10,000 between 1980 and 2005. Five studies in Japssd similar research
methodology which adopted the Health Checklist 8 hational screening in
healthcare system since 1988 until A8’ 24 243The most recent study reported
the prevalence of ASC in Japan is 181 per 1G;600n 2011, Fombonne and
colleagues conducted a prevalence study which &tws a total population of
55,266 aged 7 to 12 years in South KéteaThis research adopted comparable
methodology for case identification with the Westatudies, which estimated the
prevalence of ASC as 189 per 10,000 in mainstreetmats and 75 per 10,000 in
special schools in South Korea. Both Japan andhSKotea have very different
culture and genetic backgrounds compared with tKeabld US. Although there was
variance between studies, it appears that the jems@ estimates were similar when

comparable methodologies for case identificationevaglopted.

2.4.4.3 Possible reasons for prevalence variation

Because of the apparent increase in prevalenceass, there has been considerable
debate about whether there is an “autism epidewwet the last two decades®®
During these discussions, besides the possibiiay there has been a real increase in
prevalence of ASC, several reasons have been mdgns researchers as potential
explanations for the current high prevalence: &) hoader definition of autism and
possible diagnostic substitut@dy 2) change in diagnostic criteria; 3) the
development in screening and diagnostic instrum&n#) change in research
methodolog§48; 5) geographical differences among targeted populatiodifferent
studies. A more detailed explanation of those psedoreasons can be found in

Appendix 2.3.

2.5 Summary of the case identification in research on 8C in developed
countries

The current situation of ASC has been investigatexst thoroughly in developed

countries. Recent developed screening instrumemte been more age-specific and

designed to identify milder cases on the spectiine validity of those instruments

varied but few of them have been validated in theegal population. The adoption of

the standardised diagnostic instruments, the ccatibm of ADOS and ADI-R, has
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improved the comparability and consistency amoadiss in different regions. Using
advanced screening and diagnostic instruments,ntrepeevalence studies have

reported an increase in prevalence estimates #ifanebin developed countries.

While there have been prevalence studies on ASTapan and South Korea, the
current situation in China, which has a huge pdmnais largely unknown. One of
the possible reasons is the lack of validated sange instruments and the
standardised diagnostic instruments. It would bkialde to conduct research to
investigate the reliability and validity of well-deloped screening and diagnostic
instruments in Chinese population in order to fertinvestigate the prevalence of
ASC in China. The results from such study couldhthe compared with those from
other countries. In the next Chapters 3 and 4gesyatic reviews were conducted to
examine available prevalence studies on ASC anttifdecurrent used screening and

diagnostic instruments for ASC in China.
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Chapter 3 Systematic Review of Prevalence Studies ASC

in Mainland China, Hong Kong and Taiwan

3.1 Introduction

In order to investigate the available literaturetiom prevalence of ASC in China, this
chapter presents a systematic review of studiesiieikag the prevalence of ASC in
mainland China, Hong Kong and Taiwan. The aimshief thapter are: to identify all
available studies on the prevalence of ASC in thiesee regions; to assess the quality
of this research through synthesising their charastics; and to evaluate the effects

of the chosen research methodology on the prevalestimates.
3.2 Method

3.2.1 Literature searches

A systematic literature search for prevalence swidif ASC in China was conducted
in December 2011 within four databases. Two wergliEim databases (PubMed and
Web of Knowledge). The other two were Chinese detab (China Web of
Knowledge and Weipu), which were two of the biggéhkinese scientific databases.
Based on previous experience with literature revie@hinese databases, in order to
capture all the existing studies on this topic ihin@ése databases, broader search
terms were used in the second search. The seaatbgstis shown in Boxes 3.1&3.2.
In addition, the bibliographies of previous reviewgere examined to identify

published prevalence studt&g? *?° All the searches were conducted twice.
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Box 3.1 Search strategy for identifying prevalencstudies in English databases

PubMed (searched on f6December 2011)

Years (1966-2011)

Step 1: “Autism”/all subheadings [MeSH] OR “AutistDisorder”/all subheadings
[MeSH] or “Autism Spectrum”/all subheadings [akliis] OR “Pervasive
developmental disorder”/all subheadings [MeSH] @Rperger’/all subheadings
[all fields]

Step 2: “China”/all subheadings [all fields] OR “Ap Kong/all subheadings [all
fields] OR “Taiwan”/all subheadings [all fields] ANresults from Step 1

Step 3: “Prevalence”/all subheadings [MeSH] OR t&pniology”/all subheadings
[MeSH] OR “Screening”/all subheadings [MeSH] ANDsuéts in Step 2

Web of Knowledge(searched on f6December 2011)

Year (1950-2011)

Step 1: “Autism”/ [Topic] OR “Autistic Disorder”/Topic] OR “Autism Spectrum”/
[Topic] OR “Pervasive developmental disorder”/ [T@J@OR “Asperger Syndrome”/
[Topic]

Step 2: “China”/ [Topic] OR “Hong Kong”/ [Topic] ORTaiwan”/ [Topic] AND
results from Step 1

Step 3: “Prevalence”/ [Topic] OR “Epidemiology”/¢pic] OR “Screening”/ [Topic]
AND results in Step 2

MeSH (Medical Subjects Headings) The National Lipref Medicine controlled vocabulary for

indexing articles in PubMed.

Box 3.2 Search strategy for identifying prevalencstudies in Chinese databases

Search 1:

Weipu database(searched on I7December 2011)

Years (1989-2011)

Step 1: “Gu Du Zheng (Autism)”/ [Key words] OR “Bi Zheng (Autism)/ [Key
words] OR “Gudu Zheng Pu Xi Zhang Ai (Autism Speot)”/ [Key words] OR “Gu
Fan Xing Fa Yu Zhang Ai (Pervasive developmentsbdier)”/all [Key words] OR
“A Si Be Ge (Asperger)’/ [Key words]

Step 2: “Prevalence”/ [Key words] OR “EpidemiologyKey words] OR
“Screening’/ [Key words]) AND results in Step 1

China Web of Knowledge(searched on 18December 2011)

Year (Until 2011)

Step 1: “Gu Du Zheng (Autism)”/ [Key words] OR “Bi Zheng (Autism)/ [Key
words] OR “Gudu Zheng Pu Xi Zhang Ai (Autism Speatr)”/ [Key words] OR
“Guang Fan Xing Fa Yu Zhang Ai (Pervasive developtakdisorder)”/ [Key words]
OR “A Si Be Ge Zheng (Asperger)’/ [Key words]

Step 2: “Prevalence”/ [Key words] OR “EpidemiologyKey words] OR
“Screening’/ [Key words] AND results in Step 1

Search 2:

Weipu database/China Web of Knowledgésearched on f8December 2011)
Year (Until 2011)

“Gu Du Zheng (Autism)”/ [Key words] OR “Zi Bi Zhen@Autism)”/ [Key words]
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3.2.2 Study selection

Identified papers were examined against inclusigieria by the candidate. All the
abstracts were reviewed. When it was not clear ftoenabstract whether the paper
should be included, the paper itself was examinbdnapossible. Where the papers
were not available, the corresponding authors wergacted. If there was more than
one published paper on a particular study, the peyith the most recent data was

included in the review. The inclusion criteria at®wn in Box 3.3.

Box 3.3 Inclusion criteria for identifying prevalence studies in China

1. An original epidemiological research

2. Conducted in a geographically and temporally defipepulation or clinical
settings or mixed

3. Across-sectional study or data, or first phasegitudinal study

4. Have defined criteria for screening and/or diagieagiteria for autism of

autism spectrum conditions

Provide information about sample size

The target population must be a wide range of ofiildn the general

population

Includes prevalence estimation

Provides clear description of screening method#itial case identification

Provides information about measurements on th¢ ifileatification of cases

such as based on clinical or other diagnostic assests after initial

identification

10. Published in English in English databases and in€de in Chinese
databases

11.Peer reviewed paper

o u

© N

3.2.3 Data abstraction

Following the removal of duplicates, the followingriables were extracted from each
paper: sample characteristics (year of publicatsample age, sex, region, location)
sampling strategy, screening methods, diagnostierier, instrument response rate,

and prevalence estimation measures.

3.2.4 Analysis

Crude prevalence estimates, confidence intervd)saf@ study details were extracted
from each paper where available. The identifiedistiwere divided into two groups
based on diagnosis: 1) Childhood Autism: includédstudies that had provided a

prevalence estimate for Childhood Autism, or Autifisorder; 2) ASC: included all
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studies that estimated the prevalence for the wénalism spectrum. Forest plots were

drawn to visualise the extent of heterogeneity agrgindies.

A random effects meta-analysis was used to estirttaeoverall prevalence and
investigate the heterogeneity between studies. €% walculated from the crude
prevalence estimates if not available. The extérteterogeneity was estimated by
calculatingl? (values of 25%, 50%, and 75% representing low, omadiand high
heterogeneity, respectivef§}j. The proportion of between-study variance explaine
by the covariates was estimated using adjuBfedilues. Meta-regression was used to
estimate the effect of the following covariatestba log odds of the outcome: age
group, year of publication, publication period, @aresample source, sample size,
screening method, screening instrument, screenirigrnnants, diagnostic tool,
diagnostic criteria, and diagnostic informant. Eaockariate was included separately,
and then a multivariable meta-regression model wasstructed including all
covariates with a statistically significanp<0.05) association in the univariate

analyses.
3.3Results

3.3.1 Studies identified

Of 6,226 abstracts, 24 papers that met inclusidar@ were identified (Figure 3.1).
Twenty-one studies were conducted in mainland Chiwa studies in Taiwan, and
one study in Hong Kong (Table 3.1). In all of thedies, information about other
minority populations other than the Chinese popaaivas generally unavailable.
One paper reported two prevalence studies within tifferent age groups using
different methodology. This paper was consideredvas studies in the following

analyse$®. Thus, there were 25 studies in total identifiedthis review.

3.3.2 Study description

The population size of the reviewed prevalenceistuthnged from 660 to 4,247,206
with a median sample size of 7,238 people. Twoistudimed to represent the whole
region of Hong Kong' and Taiwafr?, while one study was generated from the
records of the national survey for disability inimand Chin&% The ages of the

participants included in the studies ranged frorto 197, within which 23 studies
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focused on children aged 0-6 and 12 studies ordreiml aged 6-14 (Box 3.4 &
Appendix 3.1).

Figure 3.1 Flowchart of systematic review of prevance studies of ASC in China

156 database searches

12 PubMed

13 Web of knowledge

80 China Web of Knowledge
51 Weipu

136 did not meet inclusion criteria
8 papers from 33 duplicates

previous reviews 7 not in China

93 not epidemiological studies

3 did not focus on prevalence

A A

v

A

20 met inclusion criteria and
identified as relevant

v

4 papers from second attempt

24 papers included in analysis

Box 3.4 Study descriptions of reviewed studies

Study location:
e Mainland China: 21 studies
* Taiwan: 2 studies
* Hong Kong: 1 study
Age range;
* 0-2 years old: 6 studies
* 2-6 years old: 17 studies
e 6-12 years old: 5 studies
e 12-14 years old: 4 studies
* 14-17 years old: 3 studies
Study region:
e Urban: 14 studies
* Mixed: 10 studies
e Rural: 1 study
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3.3.3 Sampling strategy

There were four sample sources: 1) Clinical casetiiog in psychological clinics:
two studie$> 4 2) Case counting from hospital records in théomai health system:
two studie®* #*° 3) Random selection from local kindergartense fstudie%®2>°
and one sample was from primary sch&iis4) Random selection from the general
population: Fourteen studies selected the sampig astwo-stage approach. The first
stage was stratification of the general populafmiowed by randomized sampling
from the stratified sample. There were five methefissampling including case
counting, randomized sampling, whole sample, ctastgrobability sampling and

cluster-randomized sampling. More details of sangpére provided in Appendix 3.2.

3.3.4 Screening methodology

Other than three studies which did not conductestrgy but instead identified cases
from existing health recorfs %% *° screening was conducted using the following
approaches: 1) prospective screening in clinicslfi% 2) face-to-face interviews
with a questionnaire (n=19); 3) postal questiorewir(n=13°; 4) postal
questionnaires followed by face-to-face intervigws1Y°% Five studies conducted a
second screening phase, while 17 studies only atedwne screening phase. Within
the first screening phase, four instruments weesd uscluding the Clancy Autism
Behaviour Scafé? (CABS) (n=15), the Autism Behaviour Checkif§t(ABC) (n=3),
the Checklist for Autism in Toddlefs(CHAT) (n=3), the Autism Spectrum Disorder
in Adults Screening Questionn&it® (ASDASQ) (n=1). For the second screening,
three studies used the ABC and two used the CloldhAutism Rating Scale
(CARS)Y™. Of the 25 studies, seven studies reported thiglityalof the screening

instruments that had been previously establishedher studies.

3.3.5 Diagnostic methodology

In the diagnostic phase, studies generally didpnotide details about the diagnostic
procedure. Three studies considered the screeesgts to be the final diagnosis
without any additional diagnostic assessment. Tevebtudies reported that the
diagnosis was made according to clinical judgemesig international diagnostic

criteria without using any diagnostic instrumemnti€lve studies adopted the CARS as
the diagnostic instrument and one study adopted bt CARS and the Autism

Diagnostic Interview-Revised (ADI-B¥. Thirteen studies confirmed the diagnosis
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by clinicians conducting an interview with the pageor caregivers, of which eleven
studies reported the interrater agreement betwéen ctinicians using Kappa’s

agreement while the other two studies used pergeragreement. More details are
provided in Appendix 3.3.

Six different types of diagnostic criteria were dis®r case ascertainment which
determined a prevalence estimate for autism: 1ljeRsitcriteria (n=1); 2) Chinese
Children Mental Diagnosis,"2edition revised (CCMD-2-RB§* (n=5); 3) Diagnostic
and Statistical Manual of Mental Disorder¥ &ition revised (DSM-1I-R¥ (n=1); 4)
DSM-IV* (n=13); 5) International Classification of Diseas€" revision (ICD-10}
(n=2); 6) ICD-9 (n=1). (See Appendix 3.4 for CCMERZcriteria for autism)

3.3.6 Response rate and participation rate

Twenty-one studies reported response rates atctieering phase. In the reviewed
prospective studies, participation rates in thegugstic phase were not directly
reported since these studies conducted the screamid diagnosis during a single
appointment. In these cases, when the child satvede the cut-off on the screening
instrument, the diagnostic assessment was condutieediately. Therefore, these

studies only reported the final participation rdét#lowing the diagnostic phase.

Where no information was provided about the childnho were not assessed in the
diagnostic phase, the participation rate was asgumée 100%, which assumes that
all children who screened positive completed ahfurtdiagnostic assessment during

the analysis.

3.3.7 Prevalence estimation

Twenty-two studies provided prevalence estimates Gbildhood Autism. Seven
studies provided prevalence estimates for ASC (agige6), of which four studies
also investigated the prevalence of other subtypeduding atypical autism and
pervasive developmental disorder not otherwise ifpdo(PDD-NOS§>® 201 262 263
Eighteen studies conducted both screening and agigrassessments for identifying
cases of Childhood Autism in mainland China (Fig8r2). The pooled prevalence
estimate for Childhood Autism among these 18 studias 11.8 per 10,000 (95% ClI :
8.2, 15.3). The pooled prevalence estimate for A®S 26.6 per 10,000 (95% CI:

18.5, 34.6). More details are provided in Apperiii
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Table 3.1 Characteristics of the populations studin reviewed studies

No Year First Region Sample Area Age Sample Screen Screen Cut- Response P/ Diagnostic Diagnostic Childhood ASC
author size screened methods tools off rate R tools criteria Autism Prevalence/SE
Prevalence/SE  (per 10,000)
(per 10,000)
1 1987 Ta& Mainland 457,200 Urban 38 C R N/A N/A N/A R N/A Rutter 0.32 (0.08) -
2 2000 Lud®®® Mainland 10,802 Mixed 2-14 SG Ql ABC 31 100% P N/A CCMD-2-R, 2.8 (1.60) -
DSM-III-R
3 2002 Wang®  Mainland 3.978 Urban 26 K Ql CABS* 7 98.3% P CARS CCMD-2-R 17.9 (6.70) -
4 2002 Ren®’ Mainland 3,559  Urban 35 SG Ql CABS 14 99.1% P N/A N/A 250 (2.31) -
5 2003 Wang®  Mainland 7,488  Mixed 26 SG Ql CABS 7 98.08% P CARS CCMD-2-R 12.3 (4.05) -
6 2003 Chang®  Taiwan 660 Mixed 1593 C C ASDASQ 5 100% P N/A DSM-IV - 60.0 (30.06)
7 2004 Gug® Mainland 5,000 Urban 06 WP Ql CABS 7 99.1% P RHA CCMD-2-R 10 (4.47) -
8 2004 Gug™ Mainland 3,776  Rural 26 SG Ql CABS 7 100% P CARS DSM-IV 8 (4.59) -
9 2005 Zhang™®  Mainland 7,416  Urban 26 SG Ql CABS 7 99% P CARS DSM-IV 11.0 (3.85) -
10 2005 Zhang®  Mainland 1,305 Urban 37 K Ql CABS 14 100% P N/A N/A 19.9 (2.47) -
11 2005 Liv?™ Mainland 21,866 Mixed 26 SG Ql CABS 7 100% P  CARS DSM-IV 13.4 (2.47) 15.3 (2.64)
12 2007 Yang® Mainland 10,412  Urban 312 PS Ql ABC 31 100% RN/A DSM-IV 5.6 (2.32) -
13 2008 Wondg*®  Hong Kong 4,247,206 Mixed 0-14 HS R N/A N/A N/A  RCARS, DSM-IV - 16.1 (0.19)
ADI-R
14 2008 Zhang®  Mainland 8,681 Urban 2-3 SG Ql CHAT N/A 100% PCARS DSM-IV 16.1 (4.3) -
15 2008 Zhang®  Mainland 12,430  Urban 46 SG Ql CABS 14 100% P  CARS DSM-IV 8.85 (2.7) -
16 2009 Zhang®  Mainland 5,000 Urban 06 SG Ql CABS 7 99.98% P CARS CCMD-2-R 10.0 (4.47) -
17 2009 Wang”  Mainland 4,156 Urban 26 K Ql CABS 14 100% P N/A N/A 19.5 (6.84) -
18 2010 Liz™ Mainland 8,006 Mixed 153 SG Ql CHAT N/A 92.99%P  CARS DSM-IV 26.2 (5.71) -
19 2010 W™ Mainland 8,532 Urban 03 SG Ql CHAT N/A 100% P ARS DSM-IV 8.2 (3.10) -
20 2010 Y17 Mainland 7,059  Mixed 26 SG Q CABS 7 89.7% P N/A DSM-IV 21.2 (5.47) 22.7 (5.66)
21 2010 CheR® Mainland 7,034 Mixed 26 SG Q CABS 7 98.78% P CARS DSM-IV 14.2 (4.49) 24.2 (5.86
22 2011 Wang®  Mainland 7,500 Urban 26 K Ql CABS 14 87.8% P N/A DSM-IV 29.5 (6.26) 75.4 (9.99)
23 2011 Liang’®  Mainland 2,485 Urban 36 K Ql CABS 14 100% P N/A DSM-IV, ICD- 14.1 (7.53) -
10
24 2011 L% Mainland 616,940 Mixed 0-17 SG Ql ABC N/A NA P AN ICD-10 2.38(0.20) -
25 2011 Chied®  Taiwan 372,642 Mixed 0-17 HS R N/A N/A N/A R N/A ICD-9 - 28.7 (0.88)

Sample screened: C: Clinical patients; SG: Steatifieneral population; K: Kindergartens; WP: Whameulation; PS: Primary Schools; HS: Populatiohealth system; Screen methods: R=Records; Ql=Questire based interview; C=
Clinical referral; Q=Questionnaire distribution. 8BAutism Behaviour Checklist; CABS: Clancy Auti®ehavioural Scale; ASDASQ: Autism Spectrum Disolidekdults Screening Questionnaire; CHAT= ChecKistAutism in
Toddlers; CARS: Childhood Autism Rating Scale; Brdpective; R: Retrospective.
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Figure 3.2 Prevalence estimates of Childhood Autisifn=18)

Prevalence (95% CI)
2000-2004 |

2000 Weiwu Luo -— 2.80 (0.57,8.11)
2002 Weihua Wang —_—— 17.90 (7.08, 36.22)
2003 Weihua Wang — 12.30 (5.50, 22.80)
2004 Rong Guo —— 10.00 (3.25, 23.32)

2004 Chaoxia Guo —— 7.97 (1.64, 23.20)
Subtotal (l-squared =50.5%, p = 0.089) <';I$ 8.45 (2.96, 13.94)
l
——
—:-.—

2005-2009

2005 Xin Zhang 11.00 (4.66, 21.25)

2005 Jing Liu 13.40 (8.88, 19.04)
2007 Shuguang Yang —— 5.60 (2.12, 12.54)
2008 Feng Zhang —— 8.85 (4.42, 15.83)
2008 Feng Zhang - 16.12 (8.82, 27.04)
2009 Zhang Guoyun —— 10.00 (3.25, 23.32)
Subtotal (l-squared =21.8%, p = 0.270) <& 10.27 (7.19, 13.35)
I
2010-2011 :
2010 Cong Yu —— 21.20 (11.90, 35.02)
2010 Aiyue Li | —— 26.20 (16.24,40.07)
2010 Yingcai Chen —— 14.20 (6.82, 26.13)
2010 Xiaoging Wu —— 11.72 (5.62, 21 54)
2011 Xin Wang | ——+—— 20.50(18.39, 44.38)
2011 Maopin Liang —_— 14.10 (4.39, 41.16)
2011 Ning Li . | 2.38 (2.01, 2.80)
Subtotal (l-squared = 89.0%, p = 0.000) A 16.35 (7.03, 25.68)
I
Overall (l-squared =83.7%, p = 0.000) <> 11.77 (8.20, 16.34)

0 10 20 30 40 50
Prevalence per 10,000
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3.3.8 Investigation of heterogeneity among studies on Cldihood Autism

The heterogeneity of the prevalence estimates anlmm@2 studies on Childhood
Autism was very high1t=93.4%). In further analyses, four studies on Gttt
Autism were excluded since one was case countifgspital records and three only
conducted screening without a diagnostic pfias&® %7 The heterogeneity of 18
studies was reduced but still highi483.7%). The heterogeneity of the seven studies
describing the prevalence of ASC was also higHo{7.4%).

The pooled prevalence estimate increased over tBeéwveen the years 2000 and
2004, the pooled prevalence estimate was 8.5 p@0QQrange: 3.0, 13.9), which
increased to 10.3 per 10,000 (range: 7.2, 13.4ydmi 2005 and 2009. The estimate
was the highest in the past two years (2010-20011%.4 per 10,000 (range: 7.0, 25.7).
The prevalence estimates were higher when usingC&gS (12.8 per 10,000) and
the CHAT (17.0 per 10,000) as screening instrumeather than using the ABC (2.4
per 10,000). The heterogeneity was very low amaugias using the ABCI{=0.0%)
(Figure 3.3).

Only the studies that conducted both screening diagnostic assessment for
Childhood Autism were examined using meta-regressimce the recommended
minimum number of studies for inclusion in a meggression analysis is te€h
There was a significant association between theotisereening instruments and the
prevalence of Childhood Autism (Table 3.2). Thevatence estimates for Childhood
Autism in studies using the ABC as the screenirggriment was 79% lower than
those studies using the CABS (odds ratio: 0.21; ©5%.11, 0.38) [§<0.001). The
prevalence estimates from studies using the CHAR\®&% higher than those using
the CABS (odds ratio: 1.25; 95%CI: 0.71, 2.21), thet confidence interval was wide
and included 1.0.

In three age groups (<4, 4, >4 years old), the glemce estimates in studies with
children older than 4 years old were significartyer than estimates in younger
children (odds ratio: 0.32; 95%CI: 0.16, 0.68). Hwer, this result is dependent on
three very large studies. If these three studigh whe largest sample size were
excluded, this association was not obserye®.33). No significant association was
observed between the prevalence estimate and geouple size<5000, 5000-7500,
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>7500). No other covariates were found to havegaifitant association with the
prevalence estimates. Among 18 studies focusin@hifdhood Autism in mainland
China, the different choice of screening instruraegkplained 77% of the between-
study variance RP=77% 1°=45%). The age group of the children explained 56%
(RP=56%,1%=71%).

A meta-regression model was constructed which deduscreening instrument and
age group (Table 3.3). This model explained muckthefheterogeneity between the
studies RP=81%, 1°=44%). In this model, after adjusting for the ageup, the odds
ratio for ASC in studies using the ABC as the scmeg instrument was 0.29
compared with the CABS (95% CI: 0.12, 0.¢80.009), whereas studies using the
CHAT had higher rates (OR: 1.79; 95% CI: 0.70, 445%.20). After adjusting for

the screening instrument, age group no longer sti@asgnificant effect.
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Figure 3.3 Prevalence estimates of Childhood Autismnd screening instruments

CABS
2002
2003
2004
2004
2005
2005
2008
2009
2010
2010

Weihua Wang
Weihua Wang
Chaoxia Guo
Rong Guo

Xin Zhang
Jing Liu

Feng Zhang
Zhang Guoyun
Yingcai Chen
Cong Yu

2011 Xin Wang
2011 Maopin Liang
Subtotal (lsquared =11.2%, p = 0.335)

ABC

2000 Weiwu Luo

2007 Shuguang Yang

2011 Ning Li

Subtotal (l-squared =0.0%, p=0472)

CHAT

2008 Feng Zhang

2010 Xiaoging Wu

2010 Aiyue Li

Subtotal (l-squared =49.0%, p =0.141)

Overall (l-squared =83.7%, p = 0.000)

0
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Table 3.2 Results of meta-regression for studies @hildhood Autism, univariate
analysis (n=18)

Categories of No. of Odds Variance
Covariate covariate studies ratio 95%CI P-value g};’r))lalned
No covariates 18
Year (continuous) 18 1.04 (0.93,1.17) 0.43 -5.09
Year (categorical) 2000-2004 5 1.00 -- - -10.92
2005-2009 6 1.13 (0.42, 3.08) 0.80
2010-2011 7 1.44 (0.55, 3.77) 0.43
Age group <4 5 1.00 - - 56.00
4 8 1.06 (0.56, 2.02) 0.84
>4 5 0.33 (0.16, 0.68) 0.005
Area Urban 9 1.00 -- - -8.40
Mixed or rural 8 0.81 (0.38,1.75) 0.57
Rural 1 0.64 (0.09, 4.37) 0.62
Sample group <5000 5 1.00 -- - 7.43
5000-7500 5 143 (0.54, 3.80) 0.44
>7500 8 0.74 (0.30, 1.80) 0.48
Sample source Population-based 13 1.00 1.00 -0.19
Schools or
Kindergartens 4 144 (0.60, 3.48) 0.39
Screening method Interview 15 1.00 -- - -0.89
Questionnaire 2 1.64 (0.54, 4.98) 0.36
Screening tool CABS 12 1.00 - 76.99
ABC 3 0.21 (0.11, 0.38) <0.001
CHAT 3 1.25 (0.71, 2.20) 0.42
Time Once 13 1.00 1.00 -2.10
Twice 4 1.40 (0.60, 3.27) 0.41
Screening informant Clinician 8 1.00 -- - -13.86
Parent 3 0.93 (0.31, 2.75) 0.88
Research 6 0.90 (0.38, 2.10) 0.79
Diagnostic criteria CCMD-2-R 5 1.00 - - -5.34
DSM-III-R/DSM-
V/ICD-10 12 1.23 (0.52, 2.87) 0.62
Diagnostic tool None 6 1.00 -- 2.54
CABS 11 151 (0.71, 3.21) 0.27
Diagnostic informant Clinician 13 1.00 - - 8.19
Researcher 4 0.47 (0.19, 1.17) 0.10
Table 3.3 Multivariable meta-regression results foistudies of Childhood Autism
(n=18)
Categories of )
) d No. of : o Variance
Covariate covariate studies Odds ratio  95%CI P-value explained R (%)
Age group <4 5 1.00 -- -
4 8 1.61 (0.68, 3.81) 0.26
>4 5 1.03 (0.34, 3.04) 0.96
Screening tool CABS 12 1.00 1.00 - 80.7
ABC 3 0.29 (0.12, 0.69) 0.009
CHAT 3 1.79 (0.70, 4.55) 0.20
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3.4 Discussion

3.4.1 Main findings on prevalence

There was a high degree of heterogeneity and @& largount of variation in the
prevalence estimates among the reviewed studiesndimland China, the pooled
prevalence estimate for Childhood Autism was 18 10,000 (95% CI: 8.2, 15.3)
and the pooled prevalence estimate for ASC was26.4.0,000 (95% CI: 18.6, 34.6)

in China.

3.4.2 Research methodology and prevalence estimates

The covariate most strongly associated with vamatn the prevalence estimates for
Childhood Autism was the choice of screening imatent. The association between
screening instrument and prevalence estimates bas mvestigated in Western
studied®" 282’9 The ABC and CABS (which were developed in thek98om the
West) were introduced to Chinese autism researathrearlier than the CHAT. The
studies using the ABC as the screening instrumeported the lowest prevalence
estimates, while studies using the CHAT reportedhighest estimates for Childhood
Autism. However, there have been only three studssg either the ABC or the
CHAT to date. The comparison of the effect of soneg using the ABC or the CHAT
on the prevalence estimates is therefore limitedthis review, the age group of the
children screened was also found to be stronglpca®d with the prevalence
estimate. However, this association disappearednwddgusting for the screening
instrument. This may be due to the fact that rdgetdgveloped screening instruments
have specifically determined age ranges, while roldeasures included participants
with a wider age range. After adjusting for ageugrothe prevalence estimates for
Childhood Autism generated from studies using tiBCAas the screening instrument
was 70% lower than those using the CABS, and tkeghence estimates in studies
using the CHAT was 80% higher than those usingXABS.

The multi-regression model including the age graamd screening instrument
explained the most among-study variation in studie€hildhood Autism. However,

there are differences between studies in devel@oenhtries and Chinese studies.
These differences might include the following: DpBlation characteristics: due to

missing information of the target population, it difficult to evaluate the
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generalisability of the sample for a whole regionGhina and make comparisons to
other countries. In addition, service developmentspecial education and healthcare
systems were different in mainland China, Hong Kand Taiwan; 2) Administration
of screening by face-to-face interview is not commia studies in developed
countries; many identified studies in this reviewra based on samples from the
stratified general population, while large popuatibased studies in developed
countries used whole population distribution ofeesning questionnait® Screening
using two instruments is not common in studies eweloped countries and which
instrument was administrated first was not cleahese reviewed studies. If a second
screening test is applied only to screen positieiswing the first screening, it is
generally considered to increase the specificity rbgucing the false-positives
compared with a single t&&tIf the two screenings were done simultaneousig t
might lead to higher sensitivity as the childremttinad been missed by the first
screening instrument may have been identified tatoesk for ASC by the second
screening instrumefif: the cut-off of the same screening instrumentsedaamong
studies; 3) In the diagnostic phase, four prospedtudies considered the screening
results to be the diagnostic results; standarddiegnostic instruments were not
adopted in Chinese studies; information on theabdlty and quality control of the
diagnostic process was generally lacking and assesgere not blind to the screen
status of the children when making a diagnostiduaten; children whose screen

results were negative were not given a diagnossessment.

3.4.3 Limitations

There are several limitations of this review. Fitke studies reviewed were selected
from two English and two Chinese databases, andtimer databases were searched.
Thus, it is possible that papers that were notiphbd in mainstream journals were
not identified which may have reported differerguiés. However, the four databases
were searched systematically using a consistentapp with a second attempt of
one by one checking. Thus, it is unlikely that tegiewed papers are biased with
respect to prevalence estimates reported. The nuoflstudies included in the meta-
analysis was limited, with only 18 for Childhood tham and seven for ASC. Meta-
regression of studies for ASC was not conducted wu¢he limited number of
available studies. There were a limited numbertoéliss conducted in Hong Kong

and Taiwan. Due to the differences among regicmsti@n should be employed when
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applying the results from mainland China to Hongnaand Taiwan. Due to the

limited number of studies available in rural arefd,was impossible test the

heterogeneity among studies for this factor. Trevglence of ASC may be lower in

rural area since less diagnostic and interventiomices are available in such areas in
mainland China. The coding approach of covariatay mave affected the detected
association with prevalence estimates, such asapiproach of categorising the

diagnostic criteria and using the age groups. Sint@mation on the process of

screening and diagnosis was often missing, an gggumwas made about the

participation rate in the assessment phase. It dvdid helpful to have further

information about the specific details where tmrimation was missing. Only the

impact of quantifiable covariates on prevalenceredtes was assessed in this review.
Potential qualitative influences on prevalence sashpublic awareness and the
recognition of ASC were not included.

3.5 Conclusion and implications for further research

This review revealed major differences in reseanobthodology for estimating
prevalence between China and the developed cosintni¢he future, in order to make
comparisons between studies cross-culturally, tldide valuable to validate more
recently published screening instruments for AS€dua Western countries in China.
Standardised diagnostic instruments including the&&°2 and ADI-R are needed to
be adapted and validated in Chinese populationakemobust comparison possible.
Since the CCMD was developed and only used in ma¢hiChina, the criteria for
autism in the CCMD-2-R focused on Childhood Autibat not the whole spectrum.
It was developed according to the criteria in @@® land DSM but revised in order to
be culturally acceptable. A more universal diagicoprocess for ASC should be
considered. Prospective population based epidegiaabstudies of ASC also need to
be conducted in Hong Kong and Taiwan where theme additional cultural
differences to mainland China using methods whieh @mparable across Chinese

population and with the rest of the world.
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Chapter 4 Systematic Review of Screening and Diagstic

Instruments for ASC in Mainland China

4.1Introduction

Chapter 3 reviewed available prevalence studiesASC in China. One of the
limitations of these studies was the lack of infation concerning the validity and
reliability of the screening and diagnostic instents for case identification. It was
not clear how these instruments had been introdwedl developed in China.
Learning from what is available can help to decideether it is necessary to
introduce and adopt more recently developed ingnimmfrom the West for autism
research in mainland China.

This chapter has two objectives: to identify valida studies of screening and
diagnostic instruments in mainland China for ASGtegnatically, to examine the
current methodology and propose directions forriutesearch on ASC in mainland
China.

4.2 Method
4.2.1 Literature searches
A systematic literature search for publicationsatialy to validation studies of

screening and diagnostic instruments for in Chias wonducted in four databases:
PubMed, Web of Knowledge, China Web of Knowledge ¥feipu (Box 4.1& 4.2).
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Box 4.1 Search strategy for identifying validationstudies in English databases

PubMed (searched on " December 201.

Years (1966-2011)

Step 1: “Autism”/all subheadings [MeSH] OR “AutistDisorder”/all subheadings
[MeSH] or “Autism Spectrum”/all subheadings [akliils] OR “Pervasive
developmental disorder”/all subheadings [MeSH] @Rperger”/all subheadings
[all fields]

Step 2: “China’/all subheadings [all fields] OR “miand China’/all subheadings|
[all fields] AND results from Step 1

Step 3: “Validation”/all subheadings [MeSH] OR “8en”/all subheadings
[MeSH] OR “Screening test"/all subheadings [MeSH} Mass screening”/all
headings [MeSH] AND results in Step 2

Web of Knowledge(searched on #7December 2011)

Year (1950-2011)

Step 1: “autism”/ [Topic] OR “autistic disorderT¢pic] OR “autism spectrum”/
[Topic] OR “pervasive developmental disorder”/ [TGpOR “asperger
syndrome”/ [Topic]

Step 2: “China”/all subheadings [all fields] OR “miand China/all subheadings|
[all fields] AND results from Step 1

Step 3: “validation”/ [Topic] OR “screen”/ [Topi€R “screening test”/ [Topic]
OR “mass screening”/ [Topic] AND results in Step 2

MeSH (Medical Subjects Headings) The National Lipraf Medicine controlled vocabulary for

indexing articles in PubMed.
Box 4.2 Search strategy for identifying validatiorstudies in Chinese databases

Search 1:

Weipu database(searched on 37December 2011)

Years (1989-2011)

Step 1: “Gu Du Zheng (Autism)”/ [Key words] OR “Bi Zheng (Autism)/ [Key
words] OR “Gudu Zheng Pu Xi Zhang Ai (Autism Speat)”/ [Key words] OR
“Gu Fan Xing Fa Yu Zhang Ai (Pervasive developmkdisorder)”/all [Key
words] OR “A Si Be Ge (Asperger)”/ [Key words]

Step 2: “Validation”/ [Key words] OR “Screen”/ [Keyords] OR “Screening test’
OR “Validity”/ [Key words] or “Reliability”/ [Key words] AND results in Step 1
China Web of Knowledge(searched on #7December 2011)

Year (Until 2011)

Step 1: “Gu Du Zheng (Autism)”/ [Key words] OR “Bi Zheng (Autism)/ [Key
words] OR “Gudu Zheng Pu Xi Zhang Ai (Autism Spectr)’/ [Key words] OR
“Gu Fan Xing Fa Yu Zhang Ai (Pervasive developmkedisorder)”/all [Key
words] OR “A Si Be Ge (Asperger)”/ [Key words]

Step 2: “Validation”/ [Key words] OR “Screen”/ [Keyords] OR “Screening test’
OR “Validity”/ [Key words] or “Reliability”/ [Key words] AND results in Step 1
Search 2:

Weipu database/China Web of Knowledgésearched on #7December 2011)
Year (Until 2011)

“Gu Du Zheng (Autism)”/ [Key words] OR “Zi Bi Zhen@Autism)”/ [Key words]
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4.2.2 Study selection and data extraction

The papers identified from the systematic searatew&amined against the inclusion
criteria (Box 4.3). After excluding the duplicat®mising the Reference Manager, the
following variables were extracted from the seldcpapers: screening instrument,
cut-off of instrument, case characteristic, conttwhracteristic, diagnostic instrument,

diagnostic criteria, and validity of the instrument

Box 4.3 Inclusion criteria for validation studies

1. An original study about a screening tool or diagicagstrument

2. The sample was from a population based or cliricahixed setting

3. Provide information about sample size

4. Provide information about the reference diagnastthod which was
used as golden standard that could be diagnostiuiments, criteria or
clinical judgement.

Should be a prospective screening study

Provide information about the validity and relidtyilof the instrument
Published in English in English databases and iné€3e in Chinese
databases

No o

4.3 Results

4.3.1 Studies identified

The results of the first search in each databagse wae follows: three papers from
PubMed; 12 papers from Web of Knowledge; 44 pafrera Weipu database; and 14
from China Web of Knowledge. After removing duptes, abstracts were reviewed.
One paper from English databases and 18 papers @oimese databases met the
inclusion criteria. After the second search in @sim databases, another three papers
were identified which had not been identified dgritihe first search. In total, 22
studies on nine screening instruments and two dstgninstruments were included
for review (Figure 4.1). 15 studies focused on egiteg instruments, six studies on
diagnostic instruments, and four studies on diamosriteria. Three studies
investigated more than one topic. A summary ofstinelies and their characteristics is

shown in Table 4.1.
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Figure 4.1 Search results of studies on screeningddiagnostic instruments

PubMed ‘Web of knowledge China Web of knowledge Weipu
Stepl: 17313 papers Stepl: 68530 papers Stepl:2058 papers Stepl:4014 papers
Step2: 120 papers Step2: 91 papers Step2: 44 papers Step2: 15 papers
‘ * 1 | |

it
Step3: 3 papers Step3: 12 papers Inclusion criteria

I | :

i i

18 papers 3 papers
Inclusion criteria

1 ]

¥ 3

1 paper

Y

Secaond search

¥

1 paper

Remove duplicates

¥

18 papers
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Second search
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21 papers

» i -
"1 Remave duplicates ™

¥

22 papers
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Table 4.1 Validity and reliability of screening anddiagnostic instruments in mainland China

Tool Year Author Case Cases age Sample Control  Control age Cut-off  Cut-off Sensitivity Specificity Agreeme Referen
No (mean) source  No for for nt ce
screenin  diagnosis percenta standar
g ge d
ABC 1993 Yang® 60 2-17 (6.37) Clinical 157 for 7-17 (11.7) 31 50 31 cut-off: 100% 31 cut-off: 100% - DSM-III-R
108 (N) 4-8 (6.3) 50 cut-off: 97% 50 cut-off: 100%
2002 Wand>® 20 2.33-11 (4) Clinical 20(ADHD)  6-12 (8.5) 53 68 - - 80% ICD-10
2003 Wang® 20 2-8(4.5) Clinical 0 -- 56 72 - - 85% ICD-10
2003 Wang® 22 2-8(4.6) Clinical 0 -- 56 72 - - 86% ICD-10
2004 Lu®®* 43 1.83-16 Clinical 31(N) 2-14 53 67 - - 81% Dao
2005 Li%®® 28 1.5-3 (26 children)  Clinical 34 (N) 1.5-3 (31 31 -- 97% 89% 94% DSM-IV
>7(2 children) children);
>7(2 children)
2011 Yin?8 178 - Clinical 0 -- 53 - Cronbach’s 89% - CCMD-3
0=0.81
CABS 2003 Wang® 20 2-8(45) Clinical 0 -- 14 -- - -- 95% ICD-10
2003 Wang® 22 2-8(4.6) Clinical 0 -- 14 -- - -- 96% ICD-10
2005 Li®® 28 1.5-3 (26 children)  Clinical 34 (N) 1.5-3 (31 6 -- 91%, 82% 87% DSM-IV
>7(2 children) children);
>7(2 children)
2006 Zhang®’ 65 254 Clinical 65 (N) -- NA -- 88% 82% -- Bical
judgement
CHAT-23 2010 WU 535 1.5-2 General 0 - 1)>6 items - Either meet 1) or Either meet 1) or  -- DSM-IV
population positive in 2): 94% 2): 88%
23 items;2)
>2 items
positive in
7 key items
M-CHAT 2011 Zhang® 25 0.96-2.92 (1.9) Clinical 400 (N) 1.75-2.75(2) 1)>3items -- Either meet 1) or Either meet 1) or 94% DSM-IV
positive in 2): 72% 2): 95%
23 items;2)
>2 items
positive in
6 key items
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Tool Year Author Case Cases age Sample Control Control age Cut-off for ~ Cut-off for  Sensitivity Specificity Agreement Reference
No (mean) source No screening  diagnosis percentage standard
M-CHAT 2011 Gondg® 93 1.2-3(2.3) Clinical 85 (N) 1-2.9 (2) 13 items - 96% 60% - DSM-IV
positive in
23 items;2)
>2 items
positive in
6 key items
ASSQ 2011 Gud™® 94 3.9-9.6 (6.75) Clinical 120 (N)  4.7-7.3 (6) 12 - 96% 83% -- DSM-IV
71 (MD) 10.8-16.8 (13.8)
WABS 2009 Song** 30 - Special 30 (MD) - 51.5 - 100% 97% - Clinical
school 33 (N) - judgement
FOSPAC-R 2010 Yangf* 27 1-1.42 Clinical 27 (N) 1-1.42 14 - 96% 93% - DSM-IV
27 (MD) 1-1.42 CHAT
EASI 2011 Zhang®® 25 0.96-2.92 (1.9) Clinical 400 (N) 1.75-2.75(2) 40 - 80% 75% 75% DSM-IV
PASS-IT 2011 Zhang®® 25 0.96-2.92 (1.9) Clinical 400 (N) 1.75-2.75(2) 20 - 88% 64% 66% DSM-IV
CARS* 2004 Lu®* 43 1.83-16 Clinical 31(N) 2-14 30 36 - - 98% Deao
2005 Li%® 28 1.5-3 (26 children)  Clinical 34 (N) 1.5-3 (31 30 - 100% 100% 100% DSM-IV
>7(2 children) children);
>7(2 children)
2005 Li%® 41 2-10(3.8) Clinical 34 (MD) 3-11 (4.5) - 30 0% 100% 100% DSM-IV
2011 Yin?%® 178 - Clinical 0 - 30 37 Cronbach’s 97% - CCMD-3
=0.78

* diagnostic instrument; --: not applicable; NAotravailable. CABS: Clancy Autism Behaviour Sc&lBC: Autism Behaviour Checklist; CARS: Childhood #am Rating Scale; CHAT: Checklist of

Autism in Toddlers; M-CHAT: Modified Checklist ofitism in Toddlers; ASSQ: Autism Spectrum Screerugstionnaire; WABS: Waterville Autistic Behavidbecales; FOSPAC-RElinders

Observational Schedule of Pre-verbal Autistic Ctiandstics-Revised; EASI: Early Autism Screenirenis; PASS-IT: Pictorial Autism Screening Scalelfidant and Toddler: N: typical developed children;
MR: mental retardation; ADHD: attention deficieranyd hyperactivity disorder; MD: mental disorders.
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4.3.2 Screening instruments

The screening instruments that have been used inland China include the
following: the Autism Behaviour Checklist (ABC); &icy Autism Behaviour Scale
(CABS); Checklist for Autism in Toddlers-23 (CHABR The Modified Checklist for
Autism in Toddlers (M-CHAT); Autism Spectrum Scraan Questionnaire (ASSQ);
Flinders Observational Schedule of Pre-verbal AigtiCharacteristics-Revised
(FOSPAC-R); Waterville Autistic Behaviour ScalesABS); Early Autism Screening
Items (EASI); and Pictorial Autism Screening Sdalelnfant and Toddler (PASS-IT).

4.3.2.1 Autism Behaviour Checklist

The ABC was developed by Krug and colleagues in0'f88It was designed to be
applied to individuals aged between 18 months dhge@rs® **” The ABC has 57
items with each item rated from 1 to 4. The cutaffthe ABC is 53%¥53) 2.

The ABC was first introduced into China for autisoreening and diagnosis in
198922 2% The Chinese version of the ABC contains 57 itémmuding 10 items for
tapping sensory behaviours (total score 30), Thstéor relationships (total score 35),
12 items for physical development (total score 23)jtems for language (total score
31) and 11 items for daily living skills (total seo25).

Seven studies examined the utility of the ABC inése samples. All seven studies
were conducted in clinical settings. During clilicgferral, the children were given a
diagnosis of Childhood Autism first, and then thB@was filled in by parents. Four
of them used the ABC in both children with ChilddoAutism (cases) and children
without (controls§® 2% 28+ 285\yhile the other three studies only recruited drieih
with Childhood Autisri®* 28 28 The age range of studied samples ranged between
1.5 and 16 years old. Three diagnostic criteriaewased for case identification
including the ICD-18, DSM-III/IV* 8 and CCMD-3% (See Appendix 4.1). The
percentage agreement between the ABC and diagravdcia was calculated in six
studies to examine the utility of the ABC. The martage agreement was the number
of children who scored above the cut-off of theesaing instrument divided by the
total number of real cases. Four studies reporigidl percentage agreement between
the ABC and ICD-10 (80%-86.3%5 282284 However, the sensitivity and specificity

were not provided in four studies. Two out of sestudies reported the validity of
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ABC?#> 2% The first validation study of ABC recommendectt-off of 31 for
screenin@’, which reported a sensitivity of 100% and a speitjf of 100%. Using a
cut-off of 31, another validation study reporteseasitivity of 97% and specificity of
89%%. The cut-offs adopted in these studies were differthree adopted 53, two
adopted 56 and two adopted 31. All seven studssmenended a score range of 50 to
70 on the ABC for the diagnosis of Childhood AutisBne study reported the ABC
had good internal consistency in 178 children v@hildhood Autism Cronbach’s
¢=0.81), and the percentage agreement between tBeahBl CCMD-3 was 89%%"

4.3.2.2 Clancy Autism Behaviour Scale

The CABS was first published in 1968 However, no literature was found focusing
on the utility of the CABS in Western populatiorhel Chinese version of the CABS
was designed to be completed by parents. It cantedritems with each item rated on
three frequency levels including ‘Never (score OPccasionally (score 1)’ and
‘Often (score 2)'. If the child scores equal tologher than 14, and has less than 3
items score as ‘Never’ and more than 6 items aselQf then child should be

considered as a potential case of Childhood Autism.

Six studies were identified, of which four studie®t the inclusion criteria were
included, while the other two were excluded sirteeytdid not report the validity or
reliability. All four studies were conducted in mittal setting®? 283 285 293 Ty
studies recruited both cases and corftfol8®’ The age of studied samples ranged
between 1.5 and 8 years old. The ICD-10 and DSMséfe used as diagnostic
criteria. Two studies reported high percentage exgents between the CABS and
ICD-10 (95%Y%% %3 The agreement between the CABS and DSM-IV was?&7%
One study used clinical judgement for case idexaifon without specifying the
diagnostic criteri&’. Two studies adopted a cut-off of 14 on the CAB®/hile one
study adopted a cut-off o®. Both studies investigated the validity of the CAB
reported a good validity of the CABS (Sensitivi88%, 91%; Specificity: 82%).

4.3.2.3 Checklist for Autism in Toddlers and its modifiedversions
The CHAT includes nine questions for parental catiph and five observation tasks
for the child®. It takes about 10 to 15 minutes to complete. licable age for the

CHAT as a screening instrument is 18 months®ld has been thoroughly validated
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and evaluated in the general population in the $ehe CHAT had been adopted
and modified by American researchers as the M-CE¥&1°’ Researchers in Hong
Kong developed a screening instrument called theAle28 by combing the M-

CHAT (23 questions) with graded scores and the rebienal section B from the

CHAT?® To be screened positive on the CHAT-23, the c$lilduld meet one of the
following two requirements: first, the individualust score positive in more than 6
items in all 23 items; second, of the 7 core it@hnthe CHAT-23, the individual must

score positive in more than 2 items.

Only one study investigated the utility of the CH2¥'® while two studies
investigated the M-CHAT in Chinese sampf&<® All three studies were conducted
in children who were no older than three yearsugdiohg DSM-IV as the diagnostic
criteria. The study on the CHAT-23 reported a santi of 94% and specificity of
88% in the general populatioi . This study indicated the validity of the CHAT-28
this sample was higher than the first study in H&wgg. This might be due to the
small number of cases (n=51) compared with the munalb controls in this study
(n=482). Two studies on the M-CHAT were conductadclinical samples using
similar methodology. However, there were greateddhces in the validity of the M-

CHAT reported in those two studies (sensitivity=9&% 72%; specificity=95% vs
60965 299

4.3.2.4 Autism Spectrum Screening Questionnaire

The ASSQ is based on the diagnostic criteria iB-ID and DSM-IVY 7 which
takes 10 minutes to complete. It contains 27 iteuitis each item rated from 0 to 2: 0
indicating normal, 1 indicating maybe abnormal agd indicating definite
abnormality®’. The score of the ASSQ ranges from 0 to 54. Thpdicgble age range
of the ASSQ is between 7 and 16 years%id

In the only validation study, the Mandarin ASSQ veaplied to children with ASC
(n=94) and unaffected children (n=120), as well chddren with other mental
conditions (n=71). Using a cut-off of 1212), the sensitivity of the ASSQ was 96%
and specificity was 83%. No validation of the AS®@s been conducted in the
general population in Chif¥.
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4.3.2.5 Flinders Observational Schedule of Pre-verbal Austic Characteristics-
Revised
The FOSPAC-R was developed by researchers in Findaiversity Australi&®. It
was designed for the detection of autism in childae early as 12 months of age. The
FOSPAC-R contains 17 items with each rated on av8tscale including normal
behaviours, between normal and abnormal behavieums,abnormal behaviours. It
takes 15 to 20 minutes to complete. One study atddl the FOSPAC-R in clinical
settings. The sample included children with ChilgthaAutism, typically developing
children and children with Mental Retardation. Tkisidy adopted the CHAT and
DSM-IV for diagnosis. Using a cut-off of 14, thelidity of the FOSPAC-R was good
(sensitivity=96%, specificity=93%) for identifyinthildren with Childhood AutisA2

4.3.2.6 Waterville Autistic Behaviour Scales

The WABS was developed from the DSM-IV and ICD®L0It contains four domains
including social behaviours, language and commuioicabehaviours and interests,
and movement and cognition. One study investigttedalidity of the WABS within
children having Childhood Autism, children with ntein disorder and typical
developing childref?*. This study recommended a cut-off of 51.5 and mepoa
sensitivity of 100% and specificity of 97%.

4.3.2.7 Early Autism Screening Items

The EASI was developed by an American researchemylBurd, and has not yet
been validated in the Wé& The validation of the Chinese EASI was the first
validation study since it was developed. The CRenEASI contains 46 items with
each item rated 0 to 2 according to the frequemcydegree of autistic behaviours: 0
as never or seldom, 1 as sometimes and 2 as d@ftestal score of less than 40 is
recommended as the cut-off. The validation studgliep the EASI to 25 autistic
cases diagnosed by DSM-IV and 400 typically devielpghildren. The sensitivity of
EASI was 80% and specificity was 75%% The percentage agreement between the
EASI and DSM-IV was 75%.

4.3.2.8 Pictorial Autism Screening Scale for Infants androddlers
The PASS-I, which was also developed by Larry Bumhsists of 25 pictures of

different facial expressions or gestures. The garencaregivers are asked to recall
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whether or not their child has the expressionsestuges in the 25 pictures shown to
them. An answer of yes or no is scored as 1 arekpectively. A total score of less
than 20 £20) is recommended as the cut-off. In the validastudy of the EASI, the
PASS-IT was applied to the same sample. The segitf the PASS-IT was 88%
and specificity was 648 The agreement between the PASS-IT and DSM-IV was
66%.

4.3.2.9 Screening instruments not meeting inclusion critea for review

Three papers were excluded from this review becthese did not report validity or
reliability of the instruments. Two studies focused the CABS, of which one
investigated whether the CABS can distinguish chiddwith autism from typically
developing children. It reported that 13 items ofit14 items in the CABS can
significantly identify autistic cas&®. Another study reported that 6 out of 14 items on
the CABS can significantly differentiate autismrframther conditions, while 11 out of
14 items can significantly distinguish children hvautism from typically developing
childre®®2 The third study introduced and evaluated the rsrer Behaviour
Checklist (ABCJ® which was used as an evaluation questionnaire ther
intervention of ASC. The findings from these ex@ddstudies are shown in Appendix
4.2.

4.3.3 Diagnostic instruments

Studies on two diagnostic instruments were idedifi the Childhood Autism
Behaviour Scale (CARS) and the Autism Diagnostterview-Revised (ADI-R). The
Autism Diagnostic Observation Schedule (ADOS) wasroduced without any

validation studies.

4.3.3.1 Childhood Autism Rating Scale

The Chinese version of the CARS contains 15 itentsveas rated by evaluating the
frequency of abnormal behaviours. The rating sdate 4 indicates the following:
“behaviours appropriate for the child's age”, “niyidabnormal”’, “moderate
abnormal”, and “severe abnormal”. The total scdrthe CARS is 60 and the cut-off

of 30 is recommended@380).
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Four studies investigated the utility of the CARSI of them were conducted in
clinical settings, three of which applied the CARSboth children with autism and
children without. The age range of studied sampies between 1.8 and 16 years old.
Three diagnostic criteria were used in identifitddges including DSM-1V, ICD-10
and CCMD-3. Two studies reported a 100% agreemetmiden the CARS and DSM-
IV. The agreement between CARS and the other titerier was also high>07%).
All four studies adopted a cut-off of 30 for diag of Childhood Autism. The
validity of the CARS as a diagnostic instrument @rildhood Autism was reported
as very good in two studies (sensitivity=specifit00%). One study reported the
internal consistency of the CARS was acceptal@leor{bach’s «=0.78f%. The
findings of studies on the CARS are shown in Tdble

4.3.3.2 Descriptions of studies on the ADI and ADOS

The ADI®” was introduced into mainland China in 1998. Theuls of studies on
ADI are shown in Table 4.2. The Chinese ADI inclsidiems on three core domains:
social interaction, communication and repetitive atereotyped behaviours, interests
and activities (RBIA). Two studies were conductactiinical settings to investigate
the validity of ADI in Chinese populations. Botludies applied ADI in children with
autism and children without autism. One study reggbthat 15 out of 16 items in the
social interaction domain can statistically distirgl children with autism from non-
autistic children (p<0.01). In the communicationndon, 11 out of 13 items can
differentiate autism from non-autisrp<0.01). In the RBIA domain, 4 out of 8 items
produced significant differentiation of childrentwiautism from non-autistic children
(p<0.01)3°4. The interrater reliability of the ADI was good 15 out of 16 items in the
social interaction domairképpa0.68) and in 10 out of 13 itemkappa0.68) in the
communication domain. It was good in 3 out of 8mitein the RBIA domain
((kappa0.68§* It suggested the relatively lower validity andiakility of the items
in the RBIA domain was due to the low specificitly tbese items as reported by

previous studie€® 3% but not the cultural influend¥.

The second study investigated the reliability aatidity of parts of the items from
ADI that had been identified by the first study.eTéecond study examined 17 items
in the ADI: 7 items from the social interaction dam 6 items from the

communication domain and 4 items from the RBIA dnifd It reported the
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interrater reliability of 11 out of 17 items was devate Kappa 0.43-0.58), while it
was good in another 5 itemisappa 0.6-0.64). The test-retest reliability was good i
9 items kappa 0.61-0.73), and moderate in the remaining 8 itémappa 0.4-0.58).
This study indicated that all items can signifidamtistinguish children with autism
from children with other mental conditions or tygpily developing children
(p<0.001§7".

The ADOS was first mentioned in the introductiopae of ADF%, It was formally
introduced in a recent report as one of the twal gbandard diagnostic instruments
for ASC?®2 This report provided the description of the AD®®wever, no study has
yet applied the ADOS to the Chinese population.

4.3.4 Comparison of diagnostic criteria for ASC

The Chinese clinicians used four diagnostic catéor the diagnosis of autism: ICD-
10, DSM-III-R, DSM-1V and the Chinese Classificatiof Mental Disorders (CCMD-
2/2-R/3). The first three are the same criteriadusewestern countries while the last
one has only been used in mainland China. The CQGiMi@gorises autism as a
childhood psychiatric condition but not a developiaé disorder. The CCMD-2 has
been in use since 1984 while the CCMD-3 was issued in 2661 Descriptions of

studies on the comparison of diagnostic critereasfrown in Table 4.3.

Four studies were identified which investigated #mreement between different
diagnostic criteria on autism in mainland China. eOstudy investigated the
performance of the ICD-10, DSM-IV and CCMD-2-R hyp&ing them to 95 cases
of autismi®® The reference standard was clinical judgementrefiorted the
agreements between the clinical judgement and tisggnostic criteria, the CCMD-
2-R, DSM-IV and ICD-10 were 90%, 97% and 96% retipely. This study also
reported the agreement between the CCMD-2-R andttiex two diagnostic criteria,
the DSM-1V and ICD-10, was 48% and 59% respectiv@lye study investigated the
agreement between the CCMD-2-R, CCMD-3 and ICDii@&pplied them to 117
autistic cases previously diagnosed using clirjidement’. This study reported an
agreement of 100% between the CCMD-3 and ICD-k&8ppga1.00), and an
agreement of 95.8% between the CCMD-2-R and ICOkappa0.92). One study
investigated the agreement between the CCMD-3 a8M-D/ within 255 autistic
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cases and reported an agreement of 981%Another study examined the
performance of DSM-IV for the diagnosis of autisnempared with clinical

judgement by clinicians within 65 autistic cased &b typically developing children.
The agreement between the DSM-IV and clinical judget was 100%. It also
reported the sensitivity of DSM-IV was 96% and sfieity was 9296%".
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Tool Year Author Case Case age Sample Control No Control age Validity Reliability Kappa Reference
No (mean age) source standard
ADI 2002 Gud”™ 50 2-14 (4.9) Clinical 32 (MD) 2-14 (9) Domain1l5 items p<0.01 Domain 1: 15 items kapp8.68  Clinical
Domain 2: 11 items p<0.01 Domain 2: 11 items kapp@.68  judgement
Domain 3: 4 items p<0.01 Domain 3: 4 items kappQ.68
ADI 2004 Liu %7 50 2.8-12.2 (5.9) Clinical 45 (MR) 4.6-13.7 (10.3)  All 17 items p<0.001 5 items: kappa: 0.60-0.64; Clinical
50 (N) 2.6-11.5(6) 11 items: kappa: 0.43-0.58 judgement

Table 4.3 Studies on comparison between diagnostigteria for ASC in mainland China

Criteria Year Author Case No  Case age Sample Control No Control age Agreement Reference standard
source P (percentage) K (kappa)

ICD-10 1998 Tan™® 95 3-13 (6) Clinical 20 3-13 (6) CCMD-2-R & Cladl judgement: P=90%;  Clinical judgement

DSM-IV DSM-IV & Clinical judgement: P=97%;

CCMD-2-R ICD-10 & Clinical judgement: P=96%.

CCMD-3 2002 Gug™? 117 2-14 (6.2)  Clinical - - CCMD-3 & ICD-10:K100% ICD-10 & Clinical

CCMD-2-R CCMD-2-R & ICD-10: K=96% judgement

DSM-IV 2006  zZhang® 65 1.5-14 Clinical - - Sensitivity=96% Specificity=92% Cliral judgement
(4.5)

DSM-IV 2006 L 255 1.6-16 Clinical - - P=96% Clinical judgement

CCMD-3 (4.9)

74



Chapter 4: Instrument Rewie China

4.4 Discussion

4.4.1 Availability of screening and diagnostic instrumensg in mainland China

This study examined the available screening, disfimenstruments and criteria for
autism in mainland China. The most frequently ussttuments for screening are the
CABS and the ABC. The most frequently used diagoasstrument is the CARS.
The ADI was only validated without adoption in egidiological research, while the
ADOS has not been applied to the Chinese popufdfioAs mentioned before, the
sensitivity and specificity of a screening instruthehould be between 70-80% in
order to be considered as psychometrically sblintihe validity of the CABS, ABC,
CARS, CHAT-23 and ASSQ was reported as good in ipusv studies
(sensitivity>80%, specificity>80%). However, mostviewed screening instruments
were used to capture cases of Childhood Autismamiand China but not the whole
autism spectrum. In two prevalence studies of autis China, the CARS as a

diagnostic instrument was also used as a secogd-staeening instruméff 32

The CABS was developed in 1969and introduced to China during the late 1980s.
There have been very little updates since it wiss franslated and validated. It has
been widely used in epidemiological research onldBbbd Autism in mainland
China; however, the data on its validity and religbin the West is lacking. The
CARS and ABC were also adopted early and they tdlensuse for ASC research in
the West?" 312 The CHAT-23 and M-CHAT were developed recently &ave been
validated and adopted more thoroughly in the W&t 2°® however, the research on
their utility in Chinese general population is Istinited. The WABS, FOSPAC-R,
EASI and PASS-IT were developed most recently angmot been widely adopted
or studied in the We$t

In reviewed studies, there was limited information the translation and back-
translation process of reviewed instruments. Jugfiom the listed items of CABS
and CARS in reviewed studies, most of the itemsevadérect translation from English
versions of the instruments. For example, in thgliEh version of the CABS, one
item is about the children try to avoid eye contaith others. The term eye contact
means more about using eye to communicate in EndhsChinese version, the term

contact was translated as “touch” in Chinese whiwans direct eye-to-eye gaze.
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While direct eye-to-eye gaze might not be so commao@hinese culture as Western
culturé® such translation may cause differences in the wersions of the CABS.
However, there has been limited information avddabn the cultural adaption of
those instruments.

4.4.2 Limitations of this review

There are several limitations in this review. Fitee literature search was conducted
in four databases. It is possible that there dnerastudies which were not identified

because they were not published in major jourrddsvever, the search methodology
was systematic with double-checking by a secondckem all databases It was

unlikely the publication and selection bias coulflience the results. Second, all the
papers were in Chinese and, because the data wete® and translated into

English by the candidate only, there could be laggueffects. Thus, it would be

valuable to have a second reader for data extraetnal translation. Third, the results
of the validity and reliability of instruments welummarised according to the

analytic methods stated in each paper. Howeveriétailed description of analytical

approaches is generally lacking in reviewed pap#rs, analytic methods were

assumed from the presentation of results in eagerpd hus, there might be a

misinterpretation of the analytical approach ofieexed studies.
4.4.3 Critigue of research methodology in reviewed studie

The limitations of reviewed studies are summariseBlox 4.4. More detailed

limitations are provided in Appendix 4.3.
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Box 4.4 Summary of limitations of reviewed studies

* Most studies used previous diagnosed cases, onlgtidies recruited
cases prospectively.

» Case status was generally assumed the same afjinalaliagnosis
without re-evaluation.

» Characteristics and background information on casescontrols were
largely missing. Whether the cases and controle weawn from the same
population was unknown.

* No control group were recruited in seven studies.

» Clinicians and researchers were not blinded to stdas.

» Several instruments were adopted as both screanithgliagnostic
instruments by use of lower and higher cut-offs.

* Most screening instruments were only used to ifientiildren with
Childhood Autism rather than the whole spectrum.

» Diagnostic instruments were generally lacking, elirical judgement was
considered as gold standard. The reliability afical judgement on the
diagnosis of autism was largely missing.

» The development of instruments as well as thewvipts validity and
reliability was generally not mentioned. Severatioments had only
recently been developed in the West and not yet tlewoughly evaluated
and validated in the West.

» Analytical methods were either not described olesrc

4.5 Conclusion and future directions

Studies on screening and diagnostic instrumentsABC in mainland China are
limited. Two screening instruments, the ABC and GABS, had been more
thoroughly studied in mainland China. Both of thermare adopted from the West
more than two decades ago for the case identidicatf Childhood Autism. The
CARS have been most frequently used as a diagnostiiment in autism research
in mainland China. More standardised diagnostitrumsents have not been adopted
into autism research in mainland China. There lack of consistency in research
methodology within identified studies, which made tcomparison among those
studies difficult. There is an urgent need to idtrce more advanced and well-
developed screening and diagnostic instrumentsamland China and adopt more
standardised research methodology for instrumevgldpment for ASC. In Chapters
9 and 10, a pilot and a validation studies are ootedl to introduce and apply a
Mandarin Chinese version of CAST to the Chineseufmin as a screening

instrument for ASC.
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Chapter 5 Systematic Review of Service Provisidor ASC

in Mainland China

5.1 Introduction

Children with ASC and their families require a rangf assessments and support
serviced™. As presented in Chapter 1, in developed counthiessystem of service
provision has been better established. In the Wi€, Autism Spectrum Disorders
Good Practice Guidance (GPG) has been devetbpddhe National Autism Plan for
Children (NAPC) and the more recent NICE guidelipesvide recommendations for
service structure on the identification, diagnaaisl early intervention for children
with ASC®® 3! |n the US, practice guidelines for service primrisof ASC have been
published regularly since 1999 by the American Asag of Child and Adolescent
Psychiatry*®. The American Academy of Pediatrics (AAP) propoaetkvelopmental
surveillance and screening algorithm for paedigtrieventive care visits for ASC in
2006 in a policy stateméfit This strategy suggested that all children’s deweiental

progress should be formally monitorét

After diagnosis, intervention programmes were rememded in both the UK and the
US for individuals with ASC. The NAPC recommendédttintervention for autism
should commence no later than six weeks followirdjanosis of autisf. In the
US, several types of intervention programmes haentprovided for children with
ASC such as speech therapy, occupational therappaviour management
programmes, and service coordination/case manag&éft The evaluation of
service provision and delivery for individuals wi8C has been investigated both in
the West and EdSt 3432

As introduced in Chapter 1.6, during the CulturadvBlution (1966-1976), the
development of all critical domains such as econohsalth, and education in
mainland China was halt#d Reforms in the education began soon after the
commencement of the Reform and Opening in 1978effort to promote integration
for all children in education was launched in thiel 1990s through the introduction
of a law for nine-year compulsory educaffSna Law of the People’s Republic of

China to protect individuals with disabilit®5 and Regulations on education for
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individuals with disabilitie¥® Those laws achieved the implementation of a
compulsory nine-year education for children witkatiilities?°. In 1988, the Suiban
Jiudu’ (attending schools in regular classroom) policyswssued to encourage
children with disabilities to attend mainstream aah classroon8®. However,
children with autism were reported to have beenddraway from both mainstream
and special schools for a long time due to a ldckesources and knowledge about
autismi?®. The situation has been slowly changing sinceetity 1990s partly due to
the establishment of private intervention progragarfor young children and the fact
that the'Suiban Jiudu’policy increased the opportunities of mainstredassroom
attendanc&®. However, to date little is known about how cutrearvice provision

works for individuals with ASC in mainland China.

This chapter provides a review of the availablerditure on service provision for
people with ASC in mainland China to learn abow turrent situation regarding
ASC, and to identify possible directions for impeovents in future research and

service planning.

5.2 Method

5.2.1 Literature search

Literature searches were conducted in January ROfidur databases for publications
focusing on healthcare and education provisionridividuals with ASC in mainland
China. Broader search terms were adopted to capluazailable studies. The search

strategy is shown in Box 5.1.

5.2.2 Data abstraction and inclusion criteria

After searches, all possible relevant papers weag.rThe data in Chinese papers
were extracted and translated into English to prtesethis review by the candidate.
In addition, ancestral searches were conductedgluhie literature search where it
was necessary to help understand the contextoeé tarticlesinclusion criteria for
this review included being an original report oreview paper focusing on the
healthcare and education services for individuath WSC in mainland China. The
selected papers were categorised into several gragpording to different ASC

service settings that were described in the papers.
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5.2.3 Materials from other source

In June 2011, the first summit conference for aufis mainland China was hosted by
the China Disabled Persons’ Federation (CDPF).dbitxof ten provinces reported
their achievements in mental health rehabilitatcring the “Eleventh Five-Year
programme” (2005-2010) and described the currémason with regards to autism in
their provinces for the first tiffe The contents of the reports constitute an
unpublished official summary of the mental healthcsituation and achievements of
service provision for mental health in ten proviicéhese reports were provided to
the first author by the CDPF.

Box 5.1 Literature search strategy for review of halth and education service for
ASC in mainland China

PubMed (searched on #7December 2011)
Years (1966-2011)

Step 1: “Autism”/all subheadings [MeSH] OR “AutistDisorder”/all subheadingd
[MeSH] or “Autism Spectrum”/all subheadings [akliis] OR “Pervasive
developmental disorder”/all subheadings [MeSH] @Rperger’/all subheadings
[all fields]

Step 2: “China’/all subheadings [all fields] OR “miand China”/all subheadings
[all fields] AND results from Step 1

Web of Knowledge(searched on #7December 2011)

Year (1950-2011)

Step 1: “autism”/ [Topic] OR “autistic disorderT¢pic] OR “autism spectrum”/
[Topic] OR “pervasive developmental disorder”/ [T¢JpOR “asperger
syndrome”/ [Topic]

Step 2: “China’/all subheadings [all fields] OR “miand China”/all subheadings
[all fields] AND results from Step 1

Weipu database(searched on I7December 2011)

China Web of Knowledge(searched on 18December 2011)

Years (1989-2011)

Step 1: “Gu Du Zheng (Autism)”/ [Key words] OR “Bi Zheng (Autism)/ [Key
words] OR “Gudu Zheng Pu Xi Zhang Ai (Autism Speot)”/ [Key words] OR
“Gu Fan Xing Fa Yu Zhang Ai (Pervasive developmedisorder)”/all [Key
words] OR “A Si Be Ge (Asperger)”/ [Key words]
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5.2.4 Data analysis

The healthcare and education systems provide ssnfior individuals with ASC
throughout the natural history of this conditionrfr onset to treatment. In order to
better understand the service provision in gendralkey topics in Box 5.2 served as

a guideline for data analysis.

Box 5.2 Key topics of service provision for ASC frm literature

I: Healthcare: diagnosis and recognition
1) How are individuals with ASC diagnosed in mainla@hina?
2) Under current practice, have all individuals witts@ been identified
thoroughly?
3) The awareness and knowledge among clinicians amhizsabout ASC.
II: Education: intervention and education inclusion
1) What happens after initial diagnosis?
2) Which settings can provide intervention for ASC?nGal diagnosed
children receive intervention?
3) What do these identified intervention settings pfe?
4) What are the providers’ qualifications?
5) Implementation of education inclusion for childreith ASC
lll: Perceptions on service provision from teactend parents
1) Teachers’ and parents’ attitude towards educatiolusion
2) Parents’ perceptions on service provision
IV: The service costs on ASC

5.3 Results

5.3.1 Study identified

Six papers were identified from two English data&saand eight papers from two
Chinese databases as well as six reports from EHeFGegarding the situation in six
provinces. The results are provided in Table 5.8ve8 papers focused on the
healthcare system, of which five were original sedone was a summary report and
one paper only had an English abstract availaldee$ studies were identified for
education provision, of which six were original dits and one was a review. Six
reports obtained from the CDPF reported on botHtlesre and education service

provision on autism in mainland China.
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Table 5.1 Reviewed studies of healthcare and edu@ai service for ASC in mainland China

Source No Year First author Language Focus Region Research method
Healthcare 1. 2007 Ming™! English Parent initiated referral for ASC Wenzhou city Reprectively using hospital referral records
system abstract
2. 2011 Xiong?*? Chinese Healthcare and education support fostati Jiangsu province Interviews with various informa28 headmasters
children in rehabilitation centres, 36 special teachers and
216 parents
3. 2011 Gug* Chinese Social support system for autistic childr Jiangxi province Interviews with 100 parents
4. 2011 Tad* Chinese Healthcare and education Hubei province ntenliews with 60 parents
5. 2011 WU Chinese Healthcare and education Hunan province enefal summary and recommendations
6. 2011 Cher® Chinese Healthcare and education Shanghai city terviews with 3 parents
7. 2011 Zhang® Chinese Acknowledge of autism among parents and\uxi city Questionnaires from 201 parents, 197 camity
health professionals physicians and 95 paediatricians
Education 8. 2005 Gagd¥ Chinese Status of autistic children in ordinasfyals  Beijing city Interviews with 7 headmastemsl 42 teachers in
mainstream schools and 7 parents of autistic
children
9. 2003 McCabé® English Inclusion education General Review digyochanging
10. 2008 McCab#&? English Intervention programme at private antesta Beijing and Nanjing Interviews with 43 parents or caregivers
run centres city
11. 2008 McCab#&° English Intervention in a state-run rehabilitatio Nanjing city Interviews with 1 headmaster, 3 dostd teachers
centre and 8 parents
12. 2008 McCab#&*° English The influences of autism towards the pre Beijing city Questionnaires from74 parents and tineited 13
and families parents for interview
13. 2010 McCab&? English Employment and perspective of mothers  Beijing city Questionnaires from 70 mothers andridhers
with autistic children were invited for interview
14. 2011 Xiong** English Raising burden of children with autisndan Beijing city Interviews with 61 parents
other disabilities
CDPF 15. 2011 CDPE Chinese Healthcare and rehabilitation provisam f  Provinces: Governmental reports from provincial CDPF

reports

autistic children Fujian, Guangdong,
Jiangsu, Jiangxi,

Hubei, Hunan
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5.3.2 Study methodology

Of 14 studies identified from the literature, 11ndacted interviews with various

informants: a total number of 724 parents wererugeved in 11 studies; 295

physicians were interviewed in two studies; 54 lbeas either in mainstream schools
or special schools were interviewed in three s&jd86 school headmasters were
interviewed in two studies. Two studies were gelneuenmaries or recommendations
on service provision of autism in mainland Chinad eone study used previous

hospital records to investigate the referral farsmo.

5.3.3 Diagnosis of ASC

One study found that hospital referrals for autisare mostly initiated by parents in
mainland Chin¥’. One study reported that 66.7% of parents chgsaediatric or a
women and children’s hospital for diagnosis while temainder chose a psychiatric
hospital or a neurological hospitdl In another study of 100 families, 74 children
were diagnosed in hospitals while the remainingewdiagnosed in rehabilitation
centred®

Regarding the accuracy of initial diagnosis, onedgtinterviewed 60 parents of
children with autism in Jiangxi province. It repedtthat 75.9% of children were
correctly diagnosed with autism initially while 246 were first misdiagnosed as
other mental conditions. Prior to receiving a d@gja of autism, 75.6% of parents

had no knowledge of autisti.

From the CDPF reports, in 2011, there were apprataiy 6000 children with autism
and 72 mental health hospitals in the Hunan pravina Jiangxi province, the
reported prevalence estimate of children with autigas between 2 and 5 per 10,000,
and the total number of children with autism waspragimately 40,000. In
Guangdong province, the prevalence of autism wasmated to be 5 per 10,000 and
the total number was 19,000. In Fujian province, tibtal number of children with
autism was estimated to be 35,800

5.3.4 The awareness and knowledge among physicians andreats on ASC
Recognition of autism among physicians varied acmdifferent regior§*. It may

partly depend on the familiarity of this conditiam the local area. Since the first
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diagnosis of autism was given by Dr Tao in mainl@fin&?°, the Neurological and

Mental lliness Prevention hospital (the Brain htalpihe established was receiving
many children’s referrals for autism. The Brain pite therefore gained a positive
reputation, and thus in this region, many doctaitofved Dr Tao’s footsteps and

began to specialise in the diagnosis and assessihautisni®.

One study investigated the awareness among conmyrimysicians, paediatricians in
comprehensive hospitals and parents who were eefew these settings in Wuxi
city®®. This survey used a self-completion questionngia included 22 items
related to the concept, diagnostic features, agholassessment and treatment of
autism. Results indicated that overall, the hospiésed paediatricians knew more
about the existence of autism. However, parent® e most knowledgeable about
the diagnosis of autism. The report concluded thate was a general lack of
knowledge of autism among physicians and paediatsc in Wuxi city>. It
suggested this might be due to increased acces®tmation about autism diagnosis
from the internet and media coverage about autidowever, this conclusion might
be more applicable to cities where the general jadipm have more access to internet.
However, this might not be the same for the popadain rural area. As there was no
further information or statistic reference suchtlas internet coverage in this city
available, the representative of the study samplethe generalizability of the
statement cannot be justified. Another study regubthat 44% of parental knowledge
of autism was from the internet, 33% from otherepés with children having autism

and only 16% was from health or rehabilitation pesfional€.

5.3.5 What happened after initial diagnosis

On study reported that one in five children withtism received intervention
immediately after diagnosis, while 65% receivedhiitone year post-diagno&is
Another study reported 51.4% of parents acceptedriiial diagnosis straight away
and began to seek an intervention for their éMildn contrast, 48.6% of parents
delayed seeking help for two main reasons. Fi&¥ »f parents did not believe the
diagnosis and took their child elsewhere for furtlessessments and diagnosis.
Second, 12% of parents did not seek an interverdign to financial limitations in

their personal circumstanée%
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5.3.6 Which settings provide intervention

One setting for intervention is the state-ownedpitabsuch as the Brain hospital. In
1989, it began to provide language and life-skdlirting for children with autism. In
1994, the Rehabilitation Division of the Nanjingride established an intervention
programme for children with autism. Another settilsgthe private rehabilitation

centred?®

In the CDPF reports, the available interventiorvisess were summarised. In Hunan
province there were 16 rehabilitation centres for autisng &me of them were
established by the Hunan CDPF. In Jiangxi provintere were eight autism
rehabilitation centres, of which one was estabtishge the Jiangxi CDPF. The others
were all private centres, three of which were thairmsources for autism
rehabilitation in Jiangxi. In Fujian province, 28habilitation centres were supported
by the provincial CDPF in 20%.

5.3.7 The coverage of intervention

Four studies reported the coverage of rehabilitasiervices for children with ASC.
One study investigated the rehabilitation servicegiangsu provincé” This study
conducted interviews with headmasters in all 2&lbdhation centres for autism in
this province. Thirty-six teachers in mainstrearnagds, and 216 parents of children
with autism were also interviewed. Within the 281res, only five operated smoothly
with independent financial affairs. A total of 5QLCchildren received special
intervention programmes in Jiangsu province, whadtounts for less than one
quarter of the provincial estimated number of aieifd with autisn¥>. The report
commented that how private rehabilitation centi@mdat fit into the health system was

unclear, given that support from the governmentsaailety was limited.

From the CDPF reports, the coverage of interventionautism was provided as
follows. In Hubei province, there were 935 childrenth autism who received
intervention in the last five years. In 2006, thaism rehabilitation centre in Hubei
province was established in Wuhan, which can s&&@ children. In Guangdong
province, there were 67 rehabilitation centreshimitwhich, there were 593 special
teachers/therapists and 1,051 children with autlsmwas reported to have exceeded

its maximum capacity of service provision which wh8€00 children. In Jiangsu
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province, there were 72 rehabilitation centres isgnb33 children. Approximately
3000 children were reported to have received ietetion in Fujian province from
2008 to 201%.

5.3.8 Intervention programmes

The intervention programmes in the state-run rditation centres such as the

intervention in the Nanjing Centre (establishedBrgin hospital), included one-to-

one instruction, sensory integration therapy, grougsic therapy and game classes.
The centre was set up for children aged 3 to 1B aittism and required the presence
of one caregiver as an observer during the claddss.one-to-one instruction was

attended by all children in the centre, which casgd three modules: fine-motor

tasks, language exercises, and pre-academic skKills.study suggested that one of
the main intervention strategies in Nanjing Centees the parents’ involvement and
learning from therapists by observation, which \a#d parents to continue the

intervention with their child at hor&.

The intervention programmes provided in privateatglitation centres were reported
by one stud$** which included the following: 1) Comprehensionréy: the Applied
Behavioural Analysis (ABAY% Relationship Development Intervention (RH the
Developmental, Individual-Difference, Relationsidpsed model, Floor time
communication development therapy (DI#) the Treatment and Education of
Autistic and Related Communication Handicapped d2eit (TEACCHJ*; Mr Liu
ability development therapy; Mr Liu scenario teachi method; Picture
Communication Intervention teaching method (PCl).Shgular therapy: sensory
integration therapy, music therapy, picture excleangommunication system
(PECS}*® social story therapy, computer assistant thera@)y.Other therapy:
behavioural therapy, acupuncture and massageptfiétaAll 28 centres adopted the
ABA therapy, sensory integration therapy, musicdpg, and PECS therapy, while 21
centres (75%) used the TEACCH as a therapeuticadeth

According to reviewed literature, there has beesmecific intervention programmes
or special assistant programmes provided in maasirschools for children with
autism in mainland China. The intervention prograaaramployed in each setting are

summarised in Table 5.2.
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Table 5.2 Intervention programmes in different setings for ASC>32 338

Setting

Details of therapy

Private
rehabilitation
centres

State-run
rehabilitation
centre

Mainstream
schools

Applied Behavioural Analysis (ABA)

Relationship Development Intervention (RDI)

DIR Floor time therapy

TEACCH (Treatment and Education of Autistic andated
Communication handicapped Children)

Mr Liu’'s ability development therapy

Mr Liu's Scenario therapy

PCI therapy

Sensory integration therapy

Music therapy

Picture exchange communication system (PECS)

Social story method

Computer assistant therapy

Acupuncture and massage

Behavioural therapy

Fine motor tasks

Language exercises

Pre-academic skills

Sensory integration therapy

Group music therapy

Game classes

None special intervention or special assistant qanogne for
children with ASC but haveSuiban Jiudu policy to allow
children with disability to attend regular class

5.3.9 Qualification of providers

One study reportédf the teachers and therapists in the rehabilitatiemtres were

recruited from one of the following educational bgounds: pre-school education,

special education, psychology, and social workeith \the majority (71%) were

recruited from college graduates majoringlie-school education.

5.3.10 Implementation of education inclusion for childrenwith autism

One study reported on the policy of education isidn for children with autism in

mainland Chini>. It indicated children with more severe disatsktiwvere still not in

the mainstream or special education system (inetudnainstream and special

schools}*®. Since the implementation of th&tiiban Jiudupolicy, the situation has

gradually changed. However, this policy is not n&ndy but simply encourages the

local government to provide nine-year compulsoryicadion to all children. One

study found whether children with autism can attanchainstream school and have

educational opportunities does not depend on tipéeimentation of this policy itself,

but rather on the parents’ personal connections thedschool’'s willingness and

ability to accept children with such conditféh
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5.3.11 Teachers’ and parents’ attitude towards educationriclusion

One study examined children with autism in mairmstreschools in Beijing".
Interviews were conducted with parents of childweith autism (n=7), the school
head teacher (n=7), teachers (n=12) and parentgpafal children (n=7) in seven
mainstream schools. Five out of seven head tea¢hi@®s) agreed to accept children
with autism into their school. However, all thedkers interviewed were not willing
to accept a child with autism in their class, lhut was imposed on them by the head
teacher then they had to accept it. The main reaggnteachers did not want to have
children with autism in their classroom was becathsy believed that such child’s

behaviours would disturb their clas$8s

Another study focused on the acceptance of $ugban Jiudupolicy by interviewing

various informant§2 All teachers (n=36) considered that autistic behas were the

primary reason why these children could not integrato mainstream classroom or
society in general. Only one out of seven parel84d) of typical developing children
interviewed agreed with including autistic childrerto the mainstream classroom
with their own child. All the other parents disagglewith such integration. Several
parents of typical developing children expressery veegative attitudes towards the
‘Suiban Jiudupolicy because they thought this would negativieRuence their own

children’s education. All seven parents of childreith autism expressed their
willingness to let their child attend a mainstreaghool and to try their best to
cooperate with schools and the other parents. Tpasents considered that their
children’s social environment was more importardntrachieving good grades at

schoof®2

Two studies reported the difficulties in integratinto mainstream education faced by
children with autisit® 3% One study reported that 70% of parents would tiiesr
child to attend a mainstream school in the futtireAnother study focused on the
situation in Changsha city conducted interviewshwiarents and teachers in a
rehabilitation centre. These two studies suggetstadeven when children with ASC
were accepted into a mainstream school, the childere encouraged to leave once
their autistic behaviours became apparent at schibols, children with autism aged 7
to 16 usually found themselves with no educatiawvigion due to the lack of special

educational facilitie€®
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5.3.12 Perceptions on current service provision

One study indicated the challenges for state-raervention centres based on the
experience of the Brain hospital It concluded that there were two main challenges.
The first challenge was financial support. As tteesrun centre was unable to make
as much profit as the other divisions in the corhprsive hospital, the tuition fees
increased. A second challenge was the limitaticthéndevelopment and improvement
of their intervention programmes. There was no dargyolearning programme
available for therapists and special teachers, mgaitidifficult to improve or update

their intervention method®®,

Challenges for private intervention settings wdse éndicated in reviewed studies as
follows: 1) a shortage of funding. This includedstable support from government
and society which led to the imbalance betweernotuitees covered by parents and
allowances from the governmé&Ht 2) the unstable structure of human resources for
special teachers/therapists. The teachers andptkeran private centres may leave
one centre for another one. This made it diffi¢oltcreate or develop coordinated
training and professional development within prvaentre§? 3¢ 3) cooperation
between parents and the rehabilitation centresnetigvithout difficulty due to a lack

of knowledge of autism and the relatively low sbsiatus of parent& 4) a lack of a
standard qualification requirement for teachers dratapists specialising in autism

interventions.

One study in Jiangsu province suggested the irtiegranto the society for children
with ASC after intervention was still difficult. Indicated that following participation
in an intervention programme, less than 10% ofdeit who received intervention
were considered to be able to integrate into spceed less than 3% attended a

mainstream schodf?

Two studies suggested a long waiting period betweeeaiving a diagnosis of autism
and entering an intervention programme in a rehatdn centre. One study reported
that the average time period was 10 mofithshe other study found that 77% of
children waited for more than 6 months to enterehabilitation centre after

enrolment3
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One study interviewed 216 parents of children aititism. The authors found that all
the parents wanted better early detection and d&gnsystems for children with
autism. Further, parents indicated that there wiaisgee financial burden on parents to
provide education and intervention for their chéidrwith autisrit>. All parents
expressed a desire for the availability of govemwnseipported specialised
institutions for diagnosis and intervention. Paseimdicated that there should be a
clear healthcare pathway for their children to dell This study also found that

parents were concerned about the future qualitifeodf their children with autisfi?

Another study interviewed three parents of childvath autism in Shanghai city. It
suggested that receiving a diagnosis of autisnbeavery difficult for parents to cope
with. If not managed properly, further difficulti@gthin the family may prevail. They
proposed that the integration education in kindeegashould be encouraged in order
to provide more opportunities for children with igot to interact with typically
developing children during the period of time whemight be the optimum period
for implementing interventions.

5.3.13 The cost of ASC in mainland China

One study interviewed 61 parents of children wititisam. It provided estimates for
the average annual costs for three service donraghsding rehabilitation, education
and medical expenses for a child with autism. T$temated costs for those domains
were £1,919.80, £642.80 and £376.70 respectivatf, the total cost as £2,9383
With basic living expenses included, the cost tos£4,099.80. However, the average
annual family income was £2,056.9. Thus, the fir@rzurden of raising a child with
autism amounted to £2,042.9 annu#ityAnother study interviewed 100 parents and
found 56% of the children did not have a disabitigrtificate from the government
and another 30% did not know how to obtain®3he\s a result, 93% of the children
in that sample did not receive an allowance. Howetee parents who received an
allowance reported that the allowance can only rcopart of the fees for
rehabilitatioi®> The reported cost for rehabilitation varied frad50 to £500
monthly. 96% of families had never received anyaficial support, and 56% of
parents wanted to get financial support in thergifd One study investigated the
employment experiences of mothers of children vathism, using questionnaires

(n=70) and face-to-face interviews (n=12). Thidgtaoncluded that mothers usually
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sacrificed their own career in order to accompdmgjrtchild to attend rehabilitation

centres and to provide home-based intervefifon

In the CDPF reports, the information on governmiesugport for ASC was provided.
In Hunan province, 50 children with autism in lowcome families received financial
support from a ‘rescue programme’ hosted by the EB# children with disability

aged 0-6 in 2010,. In Jiangxi province, the govexntngranted each centre with
80,000RMB (£8,000) to help them operate in 2011HLulbei province, the Hubei
CDPF supported each child in the government idedti€entres with 500RMB (£50)
per year as an allowance, while the Wuhan goverhmgoported each child in the
government identified centres with 3000RMB (£30@) pear. In Jiangsu province,
since 2007, the provincial financial department fdistributed an allowance of
1,2000RMB (£1200) annually to each child with amtign low income families. In

Fujian province, since 2010, the provincial goveeninbegan to support children
with autism attending the identified rehabilitatioantres with 5000RMB (£500) per
child per year. In 2010, 20 rehabilitation centrese supported by the Fujian COBF

5.4 Discussion

5.4.1 Summary of findings

This study has identified literature from both tMest and China as well as directly
from the government. The literature itself was blase both interviews with service
providers and parents of children with autism. doides a summary of current
evidence on both healthcare and education serwicehildren with ASC in mainland
China. Findings suggest that most service onlygedwon children with autism. There
are achievements as well as barriers within thdtihegovernment and education
systems. There is a lack of knowledge among prifieals and lack of awareness
among the public on ASC. The healthcare and edutatistems are under-developed
for ASC. The lack of support from the governmend aociety has resulted in a

substantial financial burden on parents of childegth ASC in mainland China.

5.4.2 Limitations and strengths
There are several limitations of this review. Fitkis review is based on literature

from two English and two Chinese databases, togetitt material from one other
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source. It is possible there may be papers focosdHis topic that were not published
in mainstream journals and thus were not identifiedhis review However, the
Chinese databases were two of the biggest databasesainland China. The
systematic search strategy with broad search teants cross-checking in four
databases should have kept publication bias teninémum. It is unlikely the other
unidentified papers could influence the resultsssatially. Second, the data were
collected and analysed by a single researcher.rityislead to the language bias since
most studies were published in Chinese. Howeveergihe nature of this review, it is
unlikely that key information would have been mise misinterpreted. Third, most
of the available English papers were written by siaene American author who is
fluent in Chinese, since these were the only stutlat were available. However,
similar findings were reported by other studie€hmnese identified in this review. In
addition, the representativeness of the findingsukh be noted since there was a
limited number of publications and a high degreeéheferogeneity in study design.
Caution must be applied when generalising thesemagresults to the population as
a whole.

5.4.3 Challenges for the diagnosis of ASC

This review indicated one obstacle for diagnosia lack of health professionals on
ASC in clinical settings in mainland China. Mostypitians have little knowledge
and experience of auti$il This is because in China, paediatricians arellystiee
first health professionals that parents are refletie following concerns about a
suspected ASE® However, diagnosis and management of ASC can deatlenge
for physicians since diagnosis in China mainly aejseon clinical judgement. It has
been suggested the clinical judgement can be smgpleed by adopting standardised
assessment instruments such as the ADOS and AtSI-Fhus, it would be helpful to
introduce more standardised instruments and pravaieing to improve knowledge

of ASC among health professionals in mainland China

5.4.4 Challenges for service delivery

In reviewing the literature, there are many proldesithin the current system: 1) an
unclear pathway from diagnosis to intervention imimand Chin&* 2) lack of
standardised regulation of private training centriésis difficult to integrate the

private centres into either business services blipaducational institutes; also, there
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is a lack of management and monitoring by the gawent, and the quality of such
services cannot be ensui&d 3) a lack of educational facilitates for olderildren
with ASC. Current programmes mainly focus on clefdaged O to 6 years old. There
has been limited educational facilities availaledhildren outside this age rafiget)
Different policy and service provision from the gorment for autism among regions
in mainland China. Because the awareness and &auityiliof autism varied in
different regions, the corresponding policy andpsupfor children with autism and
their families are different. There has been nadsad strategy for service provision
in mainland China; 5)the links within the healtheaystem among the government,
institutes, schools, community and families ardl stieak and the cooperation

between these settings is under-develdPed

5.4.5 Challenges in mainstream educational settis

Children with ASC require not only healthcare seegi but also special education
service$™. Many obstacles on the education pathway for céiidvith autism were
identified, including attending mainstream schoélsst, the purpose of th&tiiban
Jiudu policy was to encourage mainstream schools teptcchildren with special
conditions like autism, but whether accepting akifdwith disability or not was up to
the discretion of each school. Thus, there is stillong way to go to achieve a
situation where children with autism can be fulgcepted by mainstream schobts
Second, a lack of strategy and teaching methodschildren with autism in
mainstream schools led to confusion and frustradimong the school teachers as they
did not know how to help children with such conutié®?. Third, there was a lack of
awareness and knowledge about autism among theaygnélic evidenced by the

attitude of parents of typically developing childi@ mainstream schodf.

5.4.6 The family burden of ASC

Autism has not been included in general healthrarste, therefore most of the costs
for rehabilitation and medical care are paid byep&*. There has been limited

support for families with children having autismheTannual expense for a child with
autism in mainland China was reported as £4,09%.8This was a conservative

estimate taking into account that study also regbthat the monthly tuition fees of

private intervention centres range from £150 to®%0In mainland China, the social

stigma and misunderstanding on ASC might partlytrdoute to the lack of help and
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concern from society and the general public towatdilren with autism and their
families. The government allowance varied acroggores and was not adequate to
reimburse the parents for the true cost of suppwpttieir child. In many families, one
parent gave up their career to accompany theiddhilrehabilitation centre, which

only served to increase the financial burden orfahsly due to this income 10%¥.

5.5 Conclusion and recommendations for future re=arch

The volume of literature on healthcare systems edtation services for children
with ASC was profoundly limited. Parents of childrevith autism faced many
problems, partly because of the under-developedcgesystems. The improvement
of service provision could be achieved by the follg strategy: 1) providing ASC
related medical training for physicians, in paréuintegrating it into basic
psychiatric training; 2) further epidemiologicalsearch focusing on the whole
spectrum to understand the underserved needs of iASii2 general population; 3)
providing systematic service pathway descriptiond practice guidelines on ASC
with regulation for each setting in the system;igguing evidence-based unified
policies by the government in regards to the supfjeorfamilies with autistic children;
5) enhancing public education of ASC to improve i@mass and acceptance of ASC
in general population; 6) thorough implementation“&uiban Jiudu policy to
improve the education inclusion for children wit®®,; 7) conducting further research
on the service provision from both service provédand users’ perspective to provide
feedback for service improvement. In Chapter 6 litpisve research was conducted
to investigate the current service provision of Ai@C@nainland China from a service

providers’ perspective.
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Chapter 6 Service Provision for Autism in Mainlard China:

Service Providers’ Perspective

6.1 Introduction

In this chapter, the current available healthcamvipion and education services for
children with ASC and their families in mainland i@ was explored by learning
from the views of service providers to identifydtg challenges for improvement in

policy making and autism research.
6.2 Method

6.2.1 Preliminary identification of service settings: literature search

A literature search was conducted in two Chinesmabdeses, the Chinese Web of
Knowledge and Weipu database, to identify previlitesature on service provision
for ASC in mainland China. The following searchnterwere used: “Autism” OR
“Autistic Disorder” OR “Autism Spectrum” OR “Pervide Developmental Disorder”
OR “Asperger Syndrome” AND “Healthcare” OR “Educati. The inclusion criteria
for study selection included: 1) It must be an io@dd report; 2) it must focus on
mainland China; 3) It must focus on the healtheaerice and education provision
for ASC. Information about the main settings ofvem provision was summarised

from the identified studies.

The five papers identified from literature searafrevused as a preliminary source to
identify existing service settingfs' 33" 3% 352 One paper described children with
autism in a primary school in Beijing cif{, which suggested that pre-school children
with ASC might be educated at home or in kindergarfor school aged children,
there were four education settings: home, spedataion schools, rehabilitation
centres and mainstream primary schools. Nine-yearpelsory education (provided
by the government) provided education through ntegasn schools and state-owned
special education schodla From the national survey of disability, 62% ofldten
with disability received the compulsory educatiomiainland Chin&®. Of these, 3%
were children classified as having mental disahifihd 70% of children with mental

disability received nine-year compulsory educatibrNo data were available for the
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percentage of children with ASC attending compylsducation. Two papers listed
available intervention methods for autism and memt@rdatiod’" *** The reported
intervention included: (1) hospital treatment: noadion, surgical operations and
physical therapy; (2) family treatment: interventiand training by parents or special
therapists at home; (3) institution treatment: sgetherapy and training in a
rehabilitation centre; (4) educational treatmentuaation in a nursery or a
kindergarten or a mainstream school. Another stbdged on interviews with 30
parents of children with autism from rural area€imna suggested that rehabilitation
and education services for autism in rural area® \ess available compared to urban

areas due to the financial constraints and thedaclommunity suppott-

6.2.2 Procedure

Based on this literature, healthcare service peygidor children with autism included
the government, hospitals and autism researcingsttEducation service providers
included state-owned special education schoolsatari rehabilitation or training
centres and mainstream primary schools. Therefixeservice settings for ASC in
mainland China were identified and five of them &veelected for the current study.
These settings included a research setting, aalisetting, a government authority, a
special education setting and a rehabilitationirgettThis study was part of a
collaborative research project between the Unityersf Cambridge, UK and the
Peking University First Hospital, China. This waslas considered and approved by
the Peking University First Hospital Ethics Comet

6.2.3 Participants

In order to reach the appropriate informants witthia identified settings, snowball

sampling was used. This sampling method was usedule the initial informants

recommended further relevant participdms®™® Figure 6.1 shows the process of
identification of service providers in this studi total of 10 informants were

recruited as service providers (Table 6.1).
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Figure 6.1 Snowball sampling
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Special training
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Teacher in special
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Table 6.1 Settings represented by interviewed progters

h 4

Government
officer

A 4

Special training
centre in Qingdao

A 4

Teacher in special
training centre

Title of Setting No Setting for Source provider Years of experience
informant autism represented related to autism
Professor of Research 1 Research University or 30 years research
Public Health institute in medical school  experience in Public
University Health
Dean of special Education 1 Intervention Private owner 8 years special school for
education and children with disability
school education
provision
Post-doctor in  Health 1 Intervention Government- 7 years research
heath authority authority and owned experience in
evaluation Rehabilitation development of children
with disability
Government Policy 1 Policy and Government 5 years experience in
officer Authority service autism
provision
Psychiatrist Hospital 1 Diagnosis Hospital/ 30 years experience in
Government child psychiatry
specialised in the
diagnosis of autism
Headmaster of Special 2 Intervention  Private owner 5 years experience in
special centre  training autism intervention
centres
Teacher of Special 3 Intervention Private owner 2-6 years experience in
special training training autism intervention
centre centres
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6.2.4 Semi-structured Interviews

Face-to-face interviews were conducted. Writtemdcaipts of the interviews were
taken, however, no audio recording of interviews wanducted as requested by the
informants. The semi-structured format guided infants through the key themes of
enquiry but allowed for flexibility and responsipeobing when different informant-
prompted topics emerged. The service provider mémts in this study will be
referred to as P1 to P10. The key themes of the¢ weed to guide the interview are

shown in Box 6.1.

Box 6.1 Key themes of interview with providers

History of ASC in mainland China

* National and local level health services for ASC
» Key issues on current practice for ASC

» Healthcare differences between regions

» Local educational settings for children with ASC

» Advantages and disadvantages of the state-run ewalte education
services

6.2.5 Data collection and analysis

A generic qualitative method was adopted. The nekethacluded participant
recruitment, interviews, transcription, checkingflection on the interviews and
analysis via thematic codifiy. The hand-recorded interview transcripts were the
primary data. Key points of the transcripts froncteanterview were summarised and
sent back to the informants to check for accurdtwye informants’ comments were
incorporated into the transcripts. The transcripése then read by the candidate to
note relevant ideas and identify possible text sagmfor further coding in Microsoft
Word and Excel. The basic purpose of thematic @piirdata retrieval, which is used
to classify text according to theme, so that laterwhen doing analysis, it is easy to
retrieve all passages that relate to a given tdpias, when examining the transcripts,
the content related to the targeted key themesdlisbove were identified and marked.
The potential relationships among identified infatian were established in order to

convey a meaning and comprehensive interpretatibme codes were either
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inductively drawn from the data or deductively atetatively refined. The codes

were rechecked by the candidate after the firgtyeot ensure accuracy. In the next
step, the coded data were categorised into mearipgftterns for further analysis and
reporting. Qualitative analysis was conducted ichsa way that the experiences and

personal dimensions reflected the current healéhsgstem for ASES,
6.3 Results

6.3.1 Context

All informants had a median of 7 years experiemaade: 2-30 years) working with
children with ASC and their families. Their expee with ASC was established
based on their roles as service providers in differservice settings in mainland
China.

6.3.2 The introduction of autism in mainland China

Until now, there has been no available literatutkee in Chinese or English about
how the term ‘autism’ has been understood by Cleimesychiatrists. The psychiatrist
indicated that the term ‘autism’ was most likelytraduced to China by a child
psychiatrist named Tao Kuo-Tai. Tao Kuo-Tai went America to study Child
Psychiatry at the Institute of Psychiatry at theivdrsity of California in 1948,
sponsored by a scholarship from the World Healija@ization (WHOY. A year later,
he came back to China in 1949 to develop the diseipof child psychiatry. He
established the Nanjing Child Mental Health Rede&entre on % June, 1984. Since
then, much research on autism has been conductedhei support of this cenfré

31 There are two literal Chinese translations oftéren ‘autism’ (“Gudu Zheng” and
“Zibi Zheng”) and both mean the disease of lonalter self-isolation. It is described
as a condition in which a person usually has diffies with communicating or
forming relationships with othé€ and who has a tendency to keep to him or herself.
These two terms refer to the same condition ane wsed interchangeably in Chifa

In medical text books, autism as a diagnostic tevas first included in Child
Psychiatry in the ¥ edition of Chinese Psychiatry in 1989 with a digion as a
comprehensive developmental disorfferOver recent years, the psychiatrists and
researchers in the West have tended to adopt iims tautism spectrum disorders’ or

‘autism spectrum conditions’ to capture more suésypf autism, reflecting autism as
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a spectrum, with Childhood Autism at one extrenmeChina, the term Childhood
Autism has been used most frequently. Research 8 Aas mainly focused on
Childhood Autism in mainland China, rather thanwiieg autism as a spectrdfh
(Box 6.2: P1-1, P3-1).

Box 6.2 Quotes of the introduction of autism in mailand China

The term ‘Gudu Zheng’ and ‘Zibi Zheng’ was probaginerated as
the translation of autism from the West by Profegsm-tai Tao... He wen
to America for a year and studied Child Psychiaaryd he was also th
first doctor that reported the diagnosis of autismmainland China. Thq
term ‘Childhood Autism’ was used most frequentlycsiwe first heard
about the existence of autism.” (P1-1)

1Y%

“Most studies of autisrn mainland China have focused on Childhgod
Autism rather than the autism spectrum since wle d&in't have a very|
clear definition and diagnostic criteria for theesgrum.” (P3-1)

6.3.3 The development of research on autism

The first research article about autism in mainl@inha was published in a Chinese
journal by the child psychiatrist Tao Kuo-Tai in828° reporting four cases. The first
publication in English about Chinese children watlitism five years later was also
written by Tao Kuo-TdP (Box 6.3:P5-1).

ASC is a relatively new research topic in mainl&tdna. Research on ASC can be
found in various disciplines including Psychiatisychology, Education, Social
Science, Pathology, Genetics, Neuroscience, Pubdialth and Epidemiolody?
Medical training in mainland China for undergradisatoes not include Psychiatry.
Therefore, clinicians who can give a diagnosis atisan in mainland China either
learnt from a graduate supervisor whose work wéete® to autism, or s/he had
experience in a psychiatric department in hospitéheir career. Research on ASC in
mainland China has mainly focused on aetiologycifipally concerning genetié&”
364.3%5(Box 6.3:P1, P5-3.

Epidemiological research focusing on prenatal aerihptal risk factor§® and autistic

characteristics has usually been carried out impitedssettings. According to the

informants from research institute (P1) and healithority (P3), there were almost
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no epidemiological studies before the survey fdisau conducted in 206%° (Box
6.3:P3-2, P1-2, P3-3, P3)4

Box 6.3 Quotes of the development of research onteam

“...In China, the branch of developmental psychidtas not been develop
into an independent department yet, there has In@especific research tear
for autism in universities....so the training of aians about autism largely
depended on the autism referral rate to that paitc hospital...” (P5-1)

=1

“...Medical training in China for undergraduates five years, after which
medical students need to pass a practitioner exatioin in order to become a
registered doctor. However, in the basic five-y&aining, we usually do not
have courses in Psychiatry, rather we have coursesinternal Medicine,
Surgery, Obstetrics and Gynaecology, and PaedmtricSo most students may
not have heard of autism....until they are at graduatel and learned from
supervisors who had been involved in research dismuor mental health.”
(P1-2)

“When | was in medical school, | did not knaout autism since we did
not learn it....after graduation, | became a doctotthis hospital....I worked in
the Paediatric department for a while with my attimg physician was an
expert of autism who was one of the earliest dsciar China that could
diagnose autism....after many years, we were tramsfeto the psychiatry
department and opened this out-patient clinic fotism.” (P5-2)

“...there have been two national surveys of ligg so far. One was ir
1987 and the other was in 2006. In the first naiosurvey, autism was ng
included as it was barely known about in Chinahatttime....” (P3-2)

—

“...in 2001, there was a survey for autism dwucted in 12 cities ir]
mainland China which was hosted by the China Disadli?ersons’ Federation
(CDPF), Ministry of Health and Ministry of Publie&urity....” (P1, P3-3)

“...In 2004, the Beijing CDPF hosted a surveyautism in 18 regions i
Beijing wusing a clinical questionnaire without foer follow-up
assessments....the second national survey in 20R@l@ttautism...”(P3-4)
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6.3.4 National and local policy for autism

The informants from the health authority (P3) apecsal education services (P2)
indicated there was no unified national policy A8C. Many regions had local policy
towards ASC which varies across China. In someoregi families with children
having autism are provided with an allowance frdra government. However, the

amount of the allowance differed among regions.

Beijing (as the capital of China) is supposed teeha better political and economical
environment than average in mainland China. Thuselatively better policy for
children with special needs is to be expected iijirBe Five informants indicated one
requirement of having a disability certificate amtbwance from the government in
Beijing is that the child must be a legal residegfBeijing (Box 6.4:P3-5, P2-).

When asked the main issues on autism from theypoieking and management point
of view, three informants indicated that there bagn increased awareness about
autism as a result of the media publicity and widead information via the internet.
Usually, when parents become concerned that théd may have autism, they try to
find information online prior to seeking a diagrgBox 6.4:P4-1, P4-2, P5-B
Although children with autism have been given maftention than in previous years,
the system of service support from the governmerd aociety is still under-
developed with limited resources that cannot fuli¢ needs of these children and
their families (Box 6.46-1, 4-3.
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Box 6.4 Quotes of national and local policy for aigm

“...the local policy depends on whether the local ylation is familiar with this

across regions....in Beijing, the Beijing China Dikab Persons’ Federation
(BCDPF) provides £50 monthly as an allowance focheahild who both has 4
“Hu Kou” (residential identification) and a disabily certificate...however, thg

end of year, by invoicing for the special trainipyments in rehabilitatior
centres...there are certain conditions of the reirsbument....” (P3-5)

the payment in this case...in Beijing, the disabilggrtificate requires the
confirmed diagnosis from a well-known Psychiatrmspital and the “Hu Kou”
(residential identification) in Beijing.” (P2-1)

“...there has been a marked rise in autism camesince 2000 which requirg
recognition with more provision for children witlugsm and their families...” (P4
1)

TV programmes about children with autism...” (P4-2)

“...there are many children who come from all overir@hto get into hospitals

from other parents...” (P5-3)

“...as there are few government supported specaining and educationa
institutes for autism, many private institutes hdexn established by parents
children with autism...because of the lack of suppmrte diagnosed, it is usual
the parents who have to pay for the costs to suppeir autistic child...” (P6-1)

“...in each setting related to autism, peopledeto work separately an
independently...they seldom work together as a tsanthere is little interaction
and collaboration among Chinese researchers oceffi to make any scientific g

ones that are suffering from this situation...” (P}-3

condition or not...I learnt this from parents of chén with autism from othey
provinces, they told me about their local polici@s autism...the policies vary

=4

1%

or institutes, all of which have become well-knawrthis for autism diagnosis. .
the parents usually can get this information thrdown internet search...or heard

policy breakthroughs on autism...often the parentshdfiren with autism are the

allowance is not directly accessible to parentseylbbtain the money once, at the

“If the child is trained outside Beijing, dhE50 cannot be used to compensate

“...much focus has been put on autism by thearsedce there have been mapy

of

=

10z



Chapter 6: Providers’ Perspective in Mainlandr@hi

6.3.5 Current practice for autism

The informant in the Psychiatric hospital descrilaedeneral delay in diagnosis for
autism because many parents did not seek diagobdiseir children for various
reasons. Some parents did not notice there wasolalepn with their child until
someone else pointed it out, while some parentsimag noticed early on but did not
think it was something serious. Some parents wenplg reluctant to accept the
condition (Box 6.5P5-4, P5-5. Once the child was taken to a clinical settingd
diagnosis, the diagnostic process was relativetytstiue to limited resources and a

lack of diagnostic instruments (Box 6P5-6).

The questionnaires used in mainland China are eldians of questionnaires that
were adopted from the West in the 1980s, sucheBC"® ?®! the CABS'* %®?and
the CARS* The ADOS® and ADI-R®° have not been well adapted in clinical or
research settings in mainland China (Box &%-7, P5-8. The informant also
indicated that clinicians in China often felt fmaed since it seemed there was no
medication or other treatment that could act tewvadite symptoms of autism (Box 6.5:
P5-9).
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Box 6.5 Quotes of current practice for autism

“There are many children who were diagnoseahy years after their parent
sensed there might be something wrong with the cHil(P5-4)

“Many parents have been reluctant to accéptdiagnosis of autism when th
were first given it...because this means their chéd a mental disorder...this
especially difficult to accept if their child apped to have typical development
early childhood, or if the child has high-functiagiautism...” (P5-5)

“The diagnosis for autism is usually no mdran 30 minutes...it usuall
contains a time for parents to complete some quasdires and coding...then th
interview with parents...and an observation of thédchy asking him or her tg
complete several tasks...actually in many casesrbglgiobserving the child, yo
can tell whether he or she has autism or not...” @5-

“There is no national screening programme futism in clinical settings
during routine developmental check-up for childrdrowever in our psychiatrig
department we have adopted Chinese versions otllestreening questionnairg
to initially evaluate the child at referral, sucls ghe ABC and the CABS... after
parents fill in the questionnaires we calculate #w®re, and then we spend so
time playing with and observing the child. On theesib of this, a decision about
suitable diagnosis is made...” (P5-7)

it has not been generally used in clinical diagsasnce it is quite long...” (P5-8)

“| felt quite sad and powerless when | saamg very severe cases and th
came to diagnosis too late...... following diagno#sisyre is very little we can do t
help the child other than recommending speciahirag...” (P5-9)

“We have translated the ADI and conductepilat study and validation...but

ey

n
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6.3.6 Local education service for children with autism

Informants from the health authority and policyharity reported the availability of

local education services for children with autisBoX 6.6: P4-4, P3-§. During the

interviews with the headmasters of two well-knowivgte rehabilitation centres for

autism, the general operation of these centresiessribed as follows (Box 6.B7-1
P7-2, P6-2.

Courses in private centres included individualnirag in sensory integration, fine

motor skills, music, video and sports. In one aeetich class lasted about 45 minutes,

while in the other it was 30 minutes. Each child l@afixed curriculum designed by

the therapists in the centres following an evatiatiThese two centres mainly used
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the ABA®*’ TEACCH®® and RD?*® as the theoretical basis for the training, adopted
from the West. In general, three months was redubg private centres as the
minimum training period for each child. There waiso other training centres which
offered training courses for sensory integratiang fand gross motor skills, and
language skills but they were not exclusively fbildren with autism. These centres
were privately owned and some of these centredbbadme chain business. The two
informants from the private centres also indicateat parents had concerns about

current education services (Box 668-1, P8-2.

An interview was conducted with the Dean of a prvapecial education school.
Most of the children in the school were under 1argeold and were allocated into
different grades according to their intellectualligh The curriculum was similar to
that of mainstream schools with special trainingstes. One of the training lessons
included making ceramics, which was adopted fropadaWhen the teachers were
confident about the learning ability of the chitdey would recommend the child to
study in a higher grade. There was a mainstreamapyi school nearby. When the
child was considered capable enough, the teachetdwsend him or her to this
primary school to study with typically developindpildren. This was called the
integration education programme. However, only alsproportion of the children in

this special education school had autism.
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Box 6.6 Quotes of local education services for ctifen with autism

“Children with an existing diagnosis of autism u$§uatannot enter,
mainstream primary schools, since their behaviowi be easily recognised b
teachers and other children.... It might be possibé children having autism wit
normal intelligence could stay in a mainstream stas long as their examinatio
scores do not influence the overall academic pemtorce of the class. But still very
few of them could stay....” (P4-4)

“From the records in our department, mostidien who have been diagnosed
and have a certificate of disability are not in mstream schools. Some of them are
in private training centres for autism, while soroéthem are in government-
supported or private special education schools..ml r@ot sure whether there afe
children that have been kept at home...” (P3-5)

“When the child enters the school, profesals in our centre will evaluats
the ability of the child in the following domainsooperation and reinforcement
effectiveness, visual performance, receptive lagguamotor imitation, voca
imitation, requests, labelling, intra-verbal andospianeous vocalization...all these
abilities will be evaluated and updated daily by tieacher in one-to-one training
class for each child.”(P7-1)

1%

“During daily training, each child has to i@ an adult to accompany him or
her throughout the whole day”. (P7-2)

“During weekdays, the training usually takpkce from 9am to 4pm...the
training is like a primary school from Monday toiefay with Saturdays reserved
for parental training.” (P6-2)

“Our centre is only able to accept childretno are between 3 to 6 years old, If
they have reached primary school age, we havetttham go but many parents
reported that they would end up with nowhere toagal they wanted to come
back....”(P8-1)

“The number of government-supported speahbsls is very limited. They do
not provide special intervention for children witutism. So the parents afe
concerned that, if they send their child to suchost after intervention in ouf
school, their child might soon revert back to theiiginal condition and therefore
have wasted all the years of intervention.(R8-2)
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6.3.7 Advantages and disadvantages of state-run and priv@ education services

6.3.7.1 Lack of resources in state-run education service

The informant from the health authority reportedttthe Beijing China Disabled

Persons’ Federation (BCDPF) has a state-run retadioih centre which provides

several training courses for children with autismbsas sensory integration, fine and
gross motor skills, and the speech therapy. Theseses are relatively cheap and
their costs can be reimbursed from the governmbkowance. However, given the

shortage of special teachers, there are a limitedber of places available in this
centre. There was no such rehabilitation facilitythe state-run Psychiatric hospitals.
The informant from the health authority indicatdwtt there were state-run special
education schools in Beijing (Box 6.73-7, P5-10, P2-R

Box 6.7 Quotes of the lack of resources in statesmieducation services

“The rehabilitation centre of BCDPF was small ands falimited number of
therapists and special teachers...the interventimg@mmes are separate, whigh
are different from private centres where the pragmaes are all day long an
comprehensive...we offer intervention as modules.example, once or twice
week for fine motor or sensory intervention...we @aly cater for a small numbej
of children due to a shortage of resources...” (P3-7)

= O O

“We only provide diagnosis and basic examinatiorchildren in our clinic. We
dont have therapists here, so after diagnosis, feents need to find &
rehabilitation centre for intervention or other ezitional settings...(P5-10)

“Generally, each district has one school ruy the government which is
relatively cheap...the tuition fee can be reimburggdhe government allowance |if
the child has a disability certificate...however, a@f these schools are not
specialised for children with autism...most childrerthose public special schoo|s
were children with other mental or physical disdtgk...children in all age groups
are mixed together...since each district only has staée-run special school, the
number of children that can attend such schooinstéd, and thus not all local
needs are catered for...many parents have to chothes private special schools
like us in order to get their child educated...”(PR-2
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6.3.7.2 A developing structure for special teachers andherapists in private
centres

Compared with the shortage of resources in staterehabilitation centres, certain
private centres tried to develop their own struetaf coordinated training and
professional development for special teachers hadapists. Three informants who
were teachers in two private centres reported tdethers in their special training
centres were mainly recruited from special educatiolleges. In one centre, they
were required to pay a training fee to join an ABAIning programme, run by the
centre. The training programme for teachers caisf two parts: theory of ABA,
and the ABA practice with children. All the traisemn the training centre were
experienced special teachers of autism. There warally 30 to 40 participants at the
beginning of the training. However, after two exaations, only 10 to 13 trainees
could actually graduate and become teachers in dhigre. This maintained the

quality and manpower of the intervention programme.

6.3.7.3 Reported improvement of children with autism by ntervention in
private centres

The most effective part of training was the indiadi training or ‘one-to-one training

class’, according to the teachers. In one certig individual training must be carried

out without the parents, while in the other certine,training required the caregiver to

be present. After each individual training clas® teacher reported progress to the

parent. This included the improvements the childlenthat day and instructions on

how to continue the training at home (Box &8-2, P9-).

6.3.7.4 Non-unified regulations on intervention among prvate centres

Although teachers reported improvements of childith autism following
intervention, the regulations and training stratégyprivate centres are lack of
coherence. They usually have different and somsatimentradicting theories
regarding what is best for the child in terms d@émention. This makes it difficult for
a child to adjust if the child has to be transférfeom one centre to another which
employing a different strategy (e.g. the presencealssence of parents during
individual training sessions). (Box 6.88-3, P9-2).
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Box 6.8 Quotes of intervention in private centres

“The child with autism needs to be trained drder to foster basic daily
routines...the training helps to improve the abitfythe child and to make it easi¢r
for the parents to cope with their daily lives.”§1)

“Most children made progress within three nifm)tespecially in speech...many
children who were unable to speak when they fingtred the training programm
began to speak during their training...”(P9-1)

D

“...we do request one caregiver to attend the-to-one training...because we
want the parents to learn the methods and the mepaf training...only in thig
way, they can continue the training at home...onlg bour one-to-one training
session a day is less than adequate...the child rtedaks trained during daily life
not only in class...” (P8-3)

“...we dont recommend the parent to be préseuring the one-to-ong
training...we found that many autistic child behawkffierently in front of their
parents ...they become more difficult to teach wineir tparent is there...every
teacher reports progress and gives instructiongaeents after each class.” (P9-2

6.4 Discussion

The main aim of this research was to learn theecdrsituation of healthcare and
education service for children with ASC in mainla@hina from the service
providers’ perspectives. Interviews with severay k&formants from the health and
education system were conducted. The findings feh provider brought up

several common issues on service provision in reeitings for ASC.

6.4.1 Implications for professional training and research

There is a lack of trained professionals in thédfief recognition and detection of
ASC in China that is partly due to a lack of edimamong medical students during
their basic training. This would be improved gredtlPsychiatry could be included in
the medical training programme or become a brarfchpecial training. Another
option would be to include training about autisroithe field of Paediatrics. Without
the basic knowledge and awareness among the alsiciit will be difficult to
implement early detection and diagnosis for ASC nrainland China. The
improvement of knowledge would encourage more rebeas and clinicians to
conduct research on ASC. So far, research on AS@aimland China is limited. It

would be valuable if a Chinese network for ASC azsk could be established to
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encourage collaboration and effective resourcesatibn. This research highlights the
gap in government support for children with autiand their families both in service
provision and research. One of the obstacles focypmaking might be the lack of
data on the prevalence of ASC in mainland Chinavilltbe difficult to estimate the
needs of children with autism without adopting @ated screening and diagnostic
instruments to help accurately determine the pajigprevalence of ASC. Without
this information, policy making would be impossiblEhus, a prevalence study for

ASC would be a good start for further researcholety making.

6.4.2 Implications for healthcare service provision

The lack of standardised diagnostic and assessimeiston ASC in mainland China
was highlighted in this study. Government inputldduelp with the introduction and
adoption of more advanced assessment tools to iraptitee diagnosis of ASC by
training professionals and developing a multi-giinary assessment team. The
multi-disciplinary assessment model had been deeeldn the U% and UK® . It
has also been adopted in Hong K&fgln a multi-disciplinary team, each health
professional has their own role and responsibillgey contribute and coordinate
together all of their knowledge and results fromeithindividual evaluation of the
child to make a diagnosis and to form an individpiai’®. In order to achieve this,
the gap between research and clinical practice Idhbe closed by applying
standardised methodologies for diagnosis and a@dhnotervention in clinical
settings. This would help to support clinicians amgrove their confidence in the
diagnostic decision-making. Informants were awafréhe time delay between the
first concerns about ASC and an eventual diagn@3sldren with severe autism
usually display typical autistic features aroune #ige of 2 to 3% It would, therefore,
be helpful to improve public knowledge about ASMider to assist early recognition.
For example, public education on autism can begimfeducation for pregnant
women who attend check-ups after delivery in haépit also can be conducted
through TV, newspaper, or advertisements which imelp to reduce stignig *"®
towards autism in the general population. Thera i®eed to develop the healthcare
system and put in place more resources in clirgetiings for children with ASC and

their families.
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6.4.3 Implications for education service provision

Most children who had been diagnosed with ASC irinfaad China were not in
mainstream education but in a private rehabilitatentre or a state-owned special
education school. There were a limited number atiestun special education schools
and most of them were not specialised in ASC. HI$® possible that there may be
children with severe autism that have been kepioate. This study highlighted the
concerns from service providers in mainland Chowatrds the education system for
children with ASC. Previous research reported thahy children with autism attend
mainstream schools because of personal connetfionsather than the

implementation of theSuiban Jiudu”policy.

In the UK, each school has a Special Educationaddsle(SEN) register which
monitors children who require access to additiagport beyond the mainstream
curriculum offered by schodf Children on the SEN register can apply for a
‘Statement of Special Educational Needs'. Thisestat child’s needs and the help that
they should receive at school. This statementvgwed every year to make sure the
required extra help has been provitfe@hree decades ago, the inclusion of education
for children with different abilities was achieveldrough a great effort from the
parents in the US. It is possible that China ithe middle of a transition, previously
experienced in the Weét

6.4.4 Limitations

This study has several limitations that should l&nawledged. The first is to
guestion the reliability and generalisability ofosrball sampling. The informants
were approached mainly through academic links. déscription of the healthcare
service for autism is predominantly from their peval points of view. However, they
did also describe the wider context. During thegerviews, the informants reported
overlapping information, which provides some canfition of reliability of the
accounts. Second, although the sample size in dineert study is considered as
adequate for generating sufficient in-depth datgualitative researcft, the number
of informants in each service setting was limit€de informants in this study were
professionals in specific fields that might liniiet representativeness of the views of
each field as a whole. Thus, future studies shoaedduit more informants within each

service setting. Third, the sources of informamtd &he types of service settings in
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this review were limited; there may be other sgtinelated to ASC which were not
covered in this study. Fourth, the interviews weat audio-recorded, so the hand-
written transcript did not capture every word reépedrby the informants. It is possible
that some contents were missed out. However, trigtscwvere sent back to the
informants to check for accuracy, it is reasondbleassume that the major topics
should have been covered. Although all the traptscrand coding results were
double-checked, the transcripts and the coding weneucted by a single researcher.
This might lead to a bias in the interpretatiorcantent.

6.5 Conclusion

There are two types of health services for autismmiainland China. One is a
government-supported service that includes localegunent, the China Disabled
Person’s Federation, research institutes and laspifThe other is parent and
privately supported service which includes parestédglished training centres and
special schools for children with disabilities. fminland China, these two seem to
operate in parallel. Parents depend on governmealthh services for obtaining a
diagnosis. However, for intervention, parents larggepend on a service that is
mainly provided and funded by their own. There iitlel connection between
government and private services, resulting in atage of training centres and a huge
burden on parents in the support of their childf@émere is an urgent need to enhance
healthcare and education services for children \&itlism in mainland China. In
Chapter 7, interviews with parents were conductedxplore the current service

provision of ASC in mainland China from a servicers’ perspective.

11c



Chapter 7: Users’ Perspective in Mainl@tina

Chapter 7 Service Provision for Autism in Mainlard China:

Service Users’ Perspective

7.1 Introduction

The previous chapter presented the service provisiomm the providers’
perspectivéd’®. As service users, the parents’ beliefs and e&peeis could provide
insights on current services and give feedback oticpp makers and system
developers for further improvement. This chaptensato map the healthcare and
education pathway of autism in mainland China améléntify potential barriers in

service provision from the parents’ perspective.
7.2 Method

7.2.1 Ethical approval

This research was part of a collaborative reseprofect between the University of
Cambridge and the Peking University First Hosp{f2UFH). This programme of
work has been approved by the Ethics Committeeeking University First Hospital.

7.2.2 Settings

The contacts of several headmasters of speciabifghdon centres in mainland

China were obtained from service providers intereid in the study described in
Chapter 6. Two of the most well-known private tragncentres agreed to participate.
Centre 1 was in Beijing and Centre 2 was in Qingdeetate-run training centre in

Beijing (Centre 3) was also included.

7.2.3 Participants

A total number of 69 informants were recruited fire-to-face interviews. They were

parents of children with autism in three rehahilta centres described above. There
were in total 45 children in Centre 1 who were @htacted through the centre

administration. The parents of 35 of them agreepaudicipate. The total number of

children in Centre 2 was 330, and the parents aft#dren were recruited. The other

four informants were recruited from Centre 3.
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7.2.4 Procedures

Opportunistic sampling was used to reach servicersusAfter the consent was
obtained from the three centres, the parents isethmentres were contacted and
invited for participation. In such centres, a paren a caregiver is required to
accompany the child throughout the day during imgifi>. The interviews were
carried out during the one-to-one training classthe child, when the parents or
caregivers were available. In Centre 1 and 3, Hrergs were approached directly. In
centre 2, the parents and caregivers were invitedgh the administration of the
centre. Only after the consent was obtained from pharent, was a face-to-face

interview arranged.

7.2.5 Interview procedures and self-developed questionna

After the permission from training centres and emts from the parents were granted,
semi-structured interviews were conducted with perer caregivers. Each interview
was conducted with one informant and lasted upSdburs. A topic-guided schedule
was developed from the themes that emerged froninthial seven interviews. The
guestions used in the interviews comprised thergs#gms of 10 areas (Box 7.1). The

full questionnaire is provided in Appendix 7.1.

Box 7.1 Question areas covered by the interview setiule

(1) General information about the child
(2) First signs of any difficulties

(3) Referral to hospital for diagnosis
(4) Diagnostic process

(5) Finding and entering special training centres
(6) Training courses in special training centres
(7) Burden on the family due to autism
(8) Local policy for autism

(9) Possible causes of autism

(10) General information about the ents

7.2.6 Data collection and analysis
All the interviews were recorded by hand withoudiautaping as requested by

parents. Key points of each interview were checkgl the informants at the end of
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each interview. Mixed methods were adapted in thalyais for the data. The
transcripts were read by the candidate to idemdgsible text segments for further
coding. Qualitative analysi€ was conducted to identify the most important \#da
and then quantitative methods were used to corfduttter analysis. Mann-Whitney
U tests were conducted to compare the mean agedlepéndent groups. Systematic
modelling was used to map the healthcare and eduacpathway of children with

autisn?’”. Stata 10.0 was used for the analysis.
7.3 Results

7.3.1 Characteristics of the children and parents

In total, parents of 69 children with a diagnosisaatism participated in this study.
There were 55 (80%) boys and 14 (20%) girls. Thamege of the children was 4.6
years old (range: 2.2, 11). Most of the childre®/§8, 91%) were the first-born child

in the family.

China has 23 provinces and five autonomous regasswell as two special
administrative regiori$®. In this sample, the children with autism wererbaor 19
regions including Beijing city and 18 provinces hiit mainland China. 51 (74%)
children lived in the north of China and 18 (26%gd in the south. 62 children (90%)
lived in urban areas. The geographical distributéithis sample is shown in Figure
7.1. The characteristics of parents are shown laleTa. 1.

7.3.2 Results: The pathway from first awareness to diagreis

7.3.2.1 Time delay during diagnosis and intervention

The mean age of children when their parents hat divareness of their abnormality
was 2.2 years old (range: 0.5, 6). The mean ad@ghosis was 2.8 years old (range:
1.7, 6.8). The mean age of initial intervention \B&3 years old (range: 1.3, 7) and the
mean age at the commencement of current training 3va years old (range: 1.7,

10.2). The mean time lag between first awarenedsdeagnosis was approximately

7.1 months (range: 0-30 months), while the meae tay between diagnosis and the
commencement of initial intervention was aboutr@dnths (range: -15.6-48 months).

Thus, the mean delay between first awareness aitidl imtervention was 13.6
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months (range: 0-51 months). The pathway from éivéareness to diagnosis is shown

in Figure 7.2.

Figure 7.1 Geographical distribution of children wih autism in this sample

Distribution of service user's sample in mainland China

~ Indian claim fine.

Table 7.1 Characteristics of parents

Characteristics Categories Number (%)
Age of mother <=25 9 (13)
26-30 38 (55)
>30 22 (32)
Age of father <=25 4 (6)
26-30 30 (43)
>30 35 (51)
Education of mother  Less than college 18 (26)
College 41 (59)
Higher than college 4 (6)
Missing 6(9)
Education of father Less than college 16 (23)
College 40 (58)
Higher than college 7 (10)
Missing 6(9)
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Figure 7.2 Flowchart of healthcare pathway---from mset to diagnosis
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7.3.2.2 First awareness

Three patterns of recognition were identified frdm interviews: (i) family numbers
noticed (58%) including parents themselves, graretys, relatives or family friends;
(i) teachers (29%) in kindergartens or private segt (iii) doctors (12%) who

recognised symptoms during the child’s referral.

When asked about the primary concern regardingltiid’s development that caught
the parent’s attention, the most obvious charattenieported was the language delay.
Thirty-three parents (48%) sensed the conditiorabse their child could not speak,
unlike other children of the same age. Howevere mmfithe children (16%) were not
taken to referral at first because the parentsiderexd language delay as a good sign.
The second obvious symptom was that the child sdlglaesponded to other’s

instructions (26%).

When the parents were asked for their opinion iggrpossible causes of autism of
their child, 38 mothers (56%) answered, within whibe most frequent answer was
depression, anxiety or anger during pregnancy 843p). Thirteen (19%) parents
suspected environmental exposures. Ten parents)(bddme the personality of
parents and the raising pattern which suggestethtkeof knowledge of autism. The
rest of parents stated that they did not know ahot think of any possible causes.
Those reported causes were considered by parenth whre not necessarily the risk

factors or exposures for autism.

7.3.2.3 Diagnosis

A total of 38 (55%) parents emphasised the impegaof the internet in finding
information about what was wrong with their chilchish led to further hospital
referral. Both private centres had websites whieeeinformation of the courses and
facilitates can be accessed.

ASD can be diagnosed in three types of hospitalsnainland China including
children’s hospital or children research centre,temeal and children’s health
hospitals, and psychiatric hospitals. Parents hst@bk their children to more than

one hospital before they accepted the diagnosistyfthree parents (48%) initially
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took their children the local children’s hospitahie 22 parents (32%) visited a
psychiatric hospital. Fifteen parents (22%) seairtbhildren to a third hospital.

Parents usually took their children to well-knowsyghiatrists across regions in order
to obtain a confirmed diagnosis. An appointment eekvin advance was usually
required. Regarding the diagnosis by well-knowncpsftrists at the first referral, 24
(35%) children in this study received a diagnosi\atism’ while 36 (52%) children
were given a diagnosis of ‘Tendency of autism msgde case of autism’. One child
was diagnosed with Asperger Syndrome and the rengpifil0%) received a
diagnosis of other condition rather than autisnfirat. Approximately 70% of the
parents reported the diagnostic process was appabely 16 to 30 minutes and 23%
parents reported it to be around 60 minutes. Thgmdistic process usually began
with a general health enquiry, followed by a quastiaire completion and a 10-
minute period of direct observation. The questiar@saused in clinical settings varied
among regions, but all of them were reported astivelly easy to complet¥. The
results on healthcare pathway from first symptomsliagnosis are shown in Table

7.2 and the diagnostic process is shown in Figge 7

12(C



Chapter 7: Users’ Perspective in Mainl@tina

Table 7.2 Results of findings from first symptomsd diagnosis

Questions Categories Number (%)

Symptoms of first

concern No speaking 33  (48)
Little eye contact/response 18 (26)
Lack of love to parents 4 (6)
No peer relationships 13 (19)
Stereotyped or odds
behaviours 1 (D)

Who raised first

concern Family members 40 (58)
Teachers 20 (29)
Doctors 8 (12)
Others 1 Q)

Consider language

delay a good sign Yes 9 (13)
No 60 (87)

Direct to mental health  Yes 46  (67)
No 23 (33)

Use of internet Yes 38 (55)
No 31 (45)
Children's care/research

First referral hospital hospital 33 (48)
Maternal and children's care 14 (20)
Psychiatric hospital 22 (32)
Other 0 ©)
Missing 0 0)
Children's care/research

Second referral hospital hospital 16 (23)
Maternal and children's care 1 (D)
Psychiatric hospital 26 (38)
Other 0 0
Missing 26 (38)
Children's care/research

Third referral hospital  hospital 3 4
Maternal and children's care 2 3)
Psychiatric hospital 9 (13)
Other 1 Q)
Missing 54 (78)

Diagnosis Autism 24 (35)
Tendency of autism 36 (52)
Other or no diagnosis 7  (10)
Asperger Syndrome 1 Q)
Missing 1 1)
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Figure 7.3 Flowchart of the diagnostic process
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7.3.3 Intervention and other treatment

Following diagnosis, the doctor usually suggesteddsig the child to special
rehabilitation/training centres in order to improkies/her abilities. Three types of
intervention pathways after initial diagnosis weadentified. Approximately 70% of
children initially attended intervention programmesing several theories such as the
ABA®*" and TEACCH®, 23% of them chose the sensory integration or tarydi

integration training, and the rest were kept at davithout intervention (7%).

A total of 44% of the children attended only on&irtiing centre, 33% attended two,
and 13% attended three centres. Generally, pabeuked their place in the centre
and then waited for a period of time before a pmsibecame available. On average,

it took a mean of 8 months to enter into privateti@s after booking a place.

Regarding the effectiveness of intervention, 6Jeptr (88%) reported a time period
of 4.5 months (mean) between entering interventeamtre and the obvious
improvement in the child’s ability noticed by par®nAccording to parents, the
greatest improvement of their children was speédfo) and the least improved area
was the understanding (22%). The pathway from disignto treatment is shown in

Figure 7.4.

During interviews, parents reported other availdi#atments that they were aware of
in mainland China including: 1) Hyperbaric oxygeherapy; 2) Stem cell
transplantation; 3) Medication: Vitamin B6, Magnes| and Syrup for intelligence
improvement; 4) Acupuncture; 5) Mouth massage. H@neas the number of parents
who tried these treatments was unknown, it is diffi to make further

recommendations (Figure 7.4).
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Figure 7.4 Flowchart of healthcare pathway---from d@agnosis to treatment
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7.3.4 Burden related to autism

According to parents’ estimation on the additionast for treatment and caring of
their children with autism, the mean expense of dml with autism in Beijing was
£850 per month and £697 in Qingdao. Overall, 58%heffamilies spent £700-800
per month to support one child of autism and 32%hem spent between £800 and
£1000 per month. All the costs were covered byptrents except those children who

received £50 as government allowance per montleijing.

When parents were asked to quantify the degreeuafeln they experienced because
of having a child with autism, 38% of them consetethere was a certain amount of
burden placed upon them, and 30% considered it lasga burden that they were

almost unable to tolerate. The results from inesvare shown in Table 7.3.

7.3.5 Local policy for autism

Parents from seven provinces reported they hagpty dor a disability certificate for
their child in order to receive an allowance fromadl government. In this study, the
parents of only eight children (12%) had or wartte@pply for this certificate, while
the rest did not express a willingness to applyabee they did not want their children
to have a record in their files for the rest ofittiees. The average monthly expense
for autism among children who have or wanted tdyafup the certificate was £618.8,
while the expense was £804.9 for children whosergardid not want the certificate.
The expense of the former was significantly lowsart the later (Mann-Whitney U
test: z=-2.314p=0.02).

Parents from Beijing (n=21, 30%) reported thatdiswot easy to obtain the disability
certificate even if their child met the criteriaquéred by the government. The issue of
the certificate involved various authorities indhgl Beijing China Disabled Persons’
Federation (BCDPF), the local community, or a aonéid diagnosis from well-
known authorised hospitals. It was reported thitiafs in the local community were
not familiar with autism and it took a long time foarents to find out where to apply.
The evaluation arrangement was once a week, whash aensidered inflexible and
limited by the parents. With a disability certifieaa child with autism can receive
£50 per month as government allowance. The allowamas paid annually to the

parents to cover training for children with autigReceipts from the training centres
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are required, and sometimes the money would gbedrgining centres directly as a
tuition fee.

Many young mothers within this sample expressei ttesire to have another child.
The revised child policy allows a couple to hav&aond child if both parents are the
only child in their familied”®. In some provinces, if the child has a disability
certificate for a mental disorder, the parents apply to the local family planning
committee to have another child. The committee sgkk evidence of a confirmed
diagnosis and send a professional team to evathatehild. In some provinces, a
confirmed diagnosis of autism is sufficient for my another child, while in some
provinces, a disability certificate is required.was reported by a mother that the
requirements of having another child by the localegnment also included the age of
the mother and a low IQ score of the child. In @i@rtcases, where a mother was
young when her first child was diagnosed with auatishe would have to wait for
several years to meet the requirement on mothgegsbafore she could have another
child. However, if, after receiving interventionogrammes, her child now scored
higher on the 1Q test, she would not be alloweldawe another child as her child’s 1Q
would not be low enough. Thus, as the requiremeautg across regions, it can easily
lead to a sense of unfairness. The local policfeth® other 18 regions for children

with ASC are summarised in Table 7.4 with detail&ppendix 7.2.
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Table 7.3 Results regarding intervention and familyburden

Questions Categories Number (%)

Initial training method

Home training 5 (7)
ABA 48 (70)
Sensory/auditory
integration/other 16 (23)
Number of centres attended
1 30 (44)
2 23 (33)
3 9 (13)
4 6 (9
6 1 (@
Waiting time
<7 months 47 (68)
8-10 months 14 (20)
>10 months 8 (12)
Biggest improvement
Speaking 44 (67)
Compliance with
instructions/orders 13 (19)
Play with others 3 (5
Concentration 0 (0
Stereotyped or odds behaviours 1(2)
Understanding 5 (8)
Least improvement
Speaking 9 (13)
Compliance with
instructions/orders 7 (10)
Play with others 14 (20)
Concentration 12 (17)
Stereotyped or odds behaviours 4(6)
Understanding 15 (22)
Missing 8 (12)
Expense (£ per month)
<700 32 (46)
701-800 15 (22)
801-1000 22 (32)
Degree of burden
Huge burden 21 (30)
Certain burden 26 (38)
Little burden 21 (30)
Missing 1 (2

Possible causes of autism
reported by parents
Depression/anxiety during

pregnancy 13 (13)
Exposure with computer 4 (6)
Early childhood disease 3 (4)
Parents' personality 5 (7)
Spoiled way of raising child 5 (7)
Chemical poisoning during

pregnancy 9 (13)
Don’t know 30 (43)

Disability certificate

Yes 8 (12
No 61 (88)
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Table 7.4 Local polices for autism in 19 regions imainland China

Region No of Have policy or  Amount of Requirement of Have special Other policy
responders  not allowance disability certificate training centre
(%) (YIN) (YIN)

Beijing city 21 (30%) Y £ 50 monthly 1. BCDPF appal; Y --

2. Local community;
3.Diagnosis from well-
known psychiatrists;
4. Evaluation (once a

week).
Dongbei region 6 (9%) Y Very limited -- Y
Shandong province 7 (10%) Y None 1. Diagnosis; 2. Y
Evaluation;
Shanxi province 4 (6%) Y £1,000 in total -- Y (gt good)
Fujian province 5 (7%) Y £120 monthly 1. Diagnds@m well- --

known psychiatrists
2. Evaluation (twice a year)

Zhejiang province 4 (6%) N None -- --
Guangdong province 1 (1.5%) Y More but don’t More flexible Y
know how
much
Sichuan province 2 (3%) N -- -- --
Other 11 provinces 19 (28%) N None -- --

For a second child; 1. mother
>32 years old;

2. child’s 1Q < 62.

For allowance: 1. child 2-6 years
old; 2. disability certificate; 3.
family income at the baseline
For a second child: diagnosis
from well-known psychiatrists

For a secohiid: 1. child
cannot speak after third birthday;
2. Evaluation.

For a secondccidisability
certificate.

--: not availableY: Yes; N: No.
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7.4 Discussion

This chapter described the service pathway frost fiwareness, to diagnosis and
then intervention drawn from the interviews with g&rents of children with autism
in special training centres in mainland China. Tihdings suggested several potential
reasons which may lead to a delay in diagnosis iataivention for children with
autism in mainland China: the lack of awarenessmgparents, cultural influence on
mental health, old sayings for language delay, ander-developed healthcare and

education systems.

7.4.1 Limitations and further research directions

It is important to note several limitations of thsitdy. Since it was an opportunistic
sample, selection bias might be introduced as #erpgs who did not participate in
this study might have undergone a different pathivagn the parents participated.
The sample of this study was selected within chiidwho already had a diagnosis of
autism and were already in special rehabilitati@mties for intervention. These
children can be considered as part of the extremgeoé all the children within the
autism spectrum in mainland China. As the familyawithin the general public with
autism and service provision is different acroggomes, the accessibility for diagnosis
and intervention is different. This phenomenon nead to different experience on
the pathway, especially between rural and urbametisas between families with high
and low social status. Future studies should at®aud on the children with other
subtypes on the spectrum, and families who do aeg laccess to those centres due to
various reasons. There might be recall bias as ofdsie findings were based on the
memory of the parents or caregivers. The interviewese only recorded by hand.
However, the key points from interview were re-dtest with the parent at the end of
each interview, so the effect of recall bias shcwdste been minimised. Most of the
informants were mothers of children with autismwhkwger, it is also important to
learn about the experience from the fathers’ petsge In further research, more
male participants are needed in order to represetht parents’ points of view. This
study collected data based on semi-structured vietes with a self-developed
guestionnaire that limited the more in-depth infation. Further study could adopt
multiple interviews and a longer-term observatidnfaomilies. The age of children
with autism in this sample were generally betweeto 3 years old, which only

reflects the situation among children who had bdmmgnosed relatively recently.
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There are many children beyond this age range wigbtrhave different experiences
regarding the service provision. Thus, further Esidhould adopt multiple methods

within a wider age range of children with autism.

7.4.2 Stigmatisation

In this sample, only a minority of children (12%gdhthe disability certificate or their
parents expressed the willingness to apply fd?ebple with mental disorders usually
experienced stigma, stemming within and outsidefémeily influenced by societal
belief$’ As autism is a mental disorder categorised inéodiscipline of Psychiatry,
many informants in this sample (especially the olgleneration) considered it at best
as not good, and at worst as very bad. Previouestueported that family members
may feel shamed and embarrassed by their childiéchvcan trigger self-stigmia,
Thus, some of the families interviewed preferretdep it secret and pretended there
was nothing wrong or that something else was wibag not a mental problem) with
their child. After the diagnosis, the family mayekethe child at home and avoid
contacts with the other people. This could impduedhild’s development and make
the situation even worse. When the community foomdabout the child’s condition,
stigma might arise from the community and societiich known as the courtesy
stigm&®. This might be one of the reasons why the familiaated to keep it a secret
in the first place. Courtesy and self-stigma coliddve impacts on each other in the
context of Chinese culture. The more courtesy sigeteived by family members,
the more negative self-evaluation, negative emadioth behavioural withdrawal may
occur®®. Children with autism sometimes present challepdiehaviours and their
lack of social skills leads to inappropriate bebavs which might be considered as
impolite or even dangerous by oth&fslf the others are not aware of this condition,
the misunderstanding from others might put a Igbr@fssure on the parents. The lack
of knowledge and recognition of autism in the sty¢ithe more difficult the children
with autism will be diagnosed and more difficulatiihe parents and families will get
support and help they need. The stigmatisation miigh an important factor for

further service and policy development for autisnChina.

7.4.3 Old sayings and early detection of autism
There is an old saying in Chinese culture relatethhguage delay. It says that the

child who speaks late during childhood will turnt o be smarter than others in the
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future. This ancient belief has a long history mr@ and is rooted across generations.
Even today, many grandparents still consider laggudelay as a good sign that
predicts future success especially among boys.,Tihtise child cannot speak at the
time when they should have acquired speech, thedgeaents might be pleased and
tell the young parents this old saying. In this pemalmost half of the children (33,
48%) who showed obvious language delay had beecedoby their family, and just
over a quarter of the families took it as a gogmhsiThis result indicated that the old
saying may have partly impeded the early identifica of autism. This had been
suggested by a Chinese study on education provigiprautism in rural areas in
Jiangxi provinc&? A similar belief in India was reported to haveeuially delayed

the diagnosis of autism, which was “the male Indihitd speaks later®®

7.4.4 One-child policy and seeking intervention within Chnese parents

The one-child policy has been implemented in maithl&hina since 1980 as a
strategy for birth control and long-term developti®n In China, many young
couples who were born in the early 1980s have becoew parents. Because of the
one-child policy law, both parents are the onlyiccim their own family. Their baby is
therefore likely to be the only grandson or grandghder within the two extended
families. This is called the 4:2:1 phenomefianAs a result, the child receives
focused attention from the parents and especiatiynfthe grandparents. They
anticipated all the needs of the child which makg®ssible that the baby would not
need to develop certain abilities on their own.sTigi known as the “Little Emperor
Phenomenon” in mainland Chiffa In such family, the child's future is the futufie

the whole family.

In mainland China, the large population contributeshe competitive environment
for education and career development, so a chibs scores are considered as an
issue of enormous importance to parents in gendfakt parents in this sample
expressed their concerns about the learning pateaotitheir children, which lead
them to seek all kinds of intervention and therapen they realise something was
wrong. The implications of a child with special ddions are thus possibly even
more important in mainland China where each famiiy have one child. In this
sample, it seems that most efforts of parents weade to improve the abilities of

their children with autism in mainland China.
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7.4.5 Variation in policy for autism in mainland China

So far, there has been no systematic recordingnaomdtoring system for autism in
mainland China. Due to the lack of knowledge andessible information, the
awareness of autism could have been consideralggiied. The local policies for
autism were found to be diverse within mainlandr@hiThe policy in one region is
generally not applicable to other regions. The liquadicy for children with autism
may depend on how familiar autism was to the locatlical institutes. For example,
if there are psychiatrists or paediatricians whe apecialised in autism in one
hospital, the referral to this hospital regardingissm would happen more often. This
could lead to more confirmed cases identified ia thgion. As a result, in this sample,
the government and local authorities of some regiware more aware of autism and
paid more attention to the needs of children witkissn and their families than the

other regions.

7.5 Conclusion

The healthcare and education system for autismnloasbeen well developed in

mainland China. Most of the time, parents initiatieel service pathway without prior
knowledge or general guideline for the referraldatism. In addition, there are many
culturally specific issues for children with autistm mainland China which add

barriers to the pathway. As a result, the diagn@sid intervention is relatively

delayed. There is a need to develop a specific@adtelated service with standard
policies and regulation to cater to the needs fdcé#d children and their families.
Improving public awareness of autism and increasimgport from government and
society could reduce stigma and ultimately redusmes of the burden on families

with children having autism.
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Chapter 8 Service Provision for Autism in Hong Kag from

Service Users’ Perspective

8.1 Introduction

Hong Kong is located in the south of China and 98%s residents are Chinese. In
1994, the Health and Welfare Bureau adopted theafgace of autism as 8-10 per
10,000 reported by the UK and estimated that 6, &ldlren would be expected to
meet a diagnosis of autism in Hong K&%g*®’ In 2007, an epidemiological study
conducted in Hong Kong reported a prevalence estinoh ASC was 16.1 per
10,006 This result was much lower than the prevalentenages reported in recent
Western studies, which were around #%but doubled the early estimate. One
possible explanation for the lower estimate mightthat the estimate was generated
retrospectively from healthcare records rather thiae prospectively conducted

epidemiological studies in the general population.

As a part of China, Hong Kong has a unique hishegause it was a British colony
between 1842 and 1997 During the colonial period, Hong Kong adopted the
British colonial administrative system. Autism waknost unheard of between the
early 1960s and 1980s. At that time, children vétliism were treated in the same
way as individuals with mental handicap (MEf. The milestone of the service
development was a symposium on autism and childrgth developmental
disabilities in Hong Kong in 198%. After this symposium, a working group for
autism was established by the Hong Kong governmeder the Health and Welfare
Bureau in 1992 to review existing healthcare andcation service provision for
autism in Hong Kong. Since then, the psychologseaices for children with ASC in
Hong Kong were gradually develop&d

In order to learn about the current healthcareiserand education provision in Hong
Kong, this chapter first identified the existing\dee settings for ASC in Hong Kong
from published literature and then investigatedsiser provision from the parents’

perspective.
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8.2 Method

8.2.1 Literature search

A literature search was conducted in PubMed and Wekinowledge databases to
identify previous literature on service provisiar ASC. The following search terms
were used: “Autism” OR “Autistic Disorder” OR “Awim Spectrum” OR “Pervasive
Developmental Disorder” OR “Asperger Syndrome” ANBlong Kong”. The
inclusion criteria for study selection included:th§ study must be an original report;
2) it must focus on Hong Kong; 3) It must focus thre healthcare service or
education provision for ASC. The information of maettings of service provision

was summarised from the identified studies.

8.2.2 Participants

The participants were the parents of children wineaay had a diagnosis of ASC in
Hong Kong. They were recruited from special rehttibn centres of the Heep Hong
Society (HHS). HHS was established in 1963 as agumernmental organisation. It
was established to provide rehabilitation servitegpre-school aged children with
special needs and supports to their famiffesThere are 28 HHS centres in Hong
Kong. The HHS was contacted and four centres agi@gmarticipate in this study.
The four centres were Chan Chung Hon Centre, Aliceey Centre, Chun Shek
Centre, and Tai Ping Centre. The first centre ¢ated in Kowloon East and the latter
three are located in New Territories East. Theusidn criteria for participants were
as follows: 1) the child had an ASC diagnosis;®) ¢hild was currently studying in
participated centres. On average, there were 6@rehi in each centre, and
approximately half of them were children with AS@l the parents of children in
those four centres who met the inclusion criterexemcontacted. In total, 34 parents
(34/120, 28.3%) gave consent to participate inghusly.

8.2.3 Procedure

This study was conducted through a collaboratiobmiersity of Cambridge and the
Chinese University of Hong Kong (CUHK). Ethical apyal of this research was
obtained from the Survey and Behavioural Reseathblt&Committee of the CUHK.

The invitation letters and consent forms were tisted to parents through the HHS
administration. The completed consent forms werdleced by the centre

administrators and returned to the candidate. Afiter consent from parent was
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obtained, an interview appointment was arrangede Testionnaire used for
interview was developed from previous interviewshwparents in mainland China

(Chapter 7). The full questionnaire is provided\ppendix 8.1.

8.2.4 Data collection and analysis

The interviews were semi-structured, each lastorglfor 1.5 hours. Because many
parents spoke Cantonese rather than Mandarin,gleach interview an interpreter
fluent in Cantonese and Mandarin was present fo. #dl the interviews were audio-

taped with permission. The transcripts were reathbycandidate to identify possible
text segments for coding. Both qualitative analysmsl quantitative methods were
used in further analysis. The parents were refeagdl to P34. The quantitative

analysis was conducted in STATA 10.

8.3 Results

8.3.1 Results from the literature

The PubMed search identified 57 articles and Wekrmfwledge search identified 62
papers (including duplicates). After the removatlaplicates, the abstracts were read
and examined according to the inclusion criteriave Fpapers met the inclusion
criteria, four of which were reports of service yigion in generaf® 370 3% 389The
other one was an abstract of a Satellite SymposanChild Neurology on ASC in

Hong Kong®®.

8.3.1.1 Early detection of ASC

In Hong Kong, the Maternal and Child Health Centi@4CHC) provides a
comprehensive range of health prevention serviaes birth to 5 years old through
an Integrated Child Health and Development Prograin.“Comprehensive
Observation Service” (COS) was introduced in 1978 &arly detection of
developmental problems conducted in the MCHC. Bhivice achieved its purpose
by screening children from birth until the age oht3three age points including 3
months, 6-9 months and 3 years old. The screemogded assessments on gross
and fine motor development, vision, hearing, speanll behaviour adaptability.
Screening conducted by COS is a national routireclclup for all children born in

Hong Kong. It is free and follows automaticallyrdndoirth. However, the screening of

13t



Chapter 8: Users’ Perspective imgi&ong

ASC is not part of the COS. The MCHC adopted theATIkb screen children who
are older than 18 months for ASC. Children who exsegl positive or are suspected of
having ASC are referred to the Child Assessmentré¢GAC)*.

8.3.1.2 General referral sources to CAC for ASC

The CAC was established by the Medical and Heakipadtment (MHD) after the
adoption of a UK model for disability assessmi&htThere are seven CAC for 18
political districts in Hong Kong in total. The MCHE€an refer the children to
paediatricians or clinicians of child care in hdahiclinical psychologists and doctors
from private practice as well as Student Health/iBet*> **° The recommendation

from registered doctors or psychologists is requfos the referral to CAC.

8.3.1.3 Multi-disciplinary assessment and afterward referal

In each CAC, the child is assessed by a multi-dis@ry assessment team consisting
of developmental paediatrician, clinical psychosbgichild psychiatrist, speech
therapist, occupational therapist, physiotherapiatidiologist, orthopaedist or
optometrist, medical social worker and a nurse.id@ssassessment, a management
plan for each child is provided by the team aftisicassion. The multi-disciplinary
team then refers the child to possible agenciesrfi@rvention and education. The

team also provides developmental guideline and selling for parent§®.

8.3.1.4 Pre-school therapy and training programme for ASC

A special autism training programme was developethb HHS for children aged 2-
6 years old with ASC in Hong Kong. The training yided in HHS centres was
adopted and adapted for local use from the intéimenprogramme called
TEACCH**®. HHS has in total 28 training centres scatterediifferent regions of

Hong Kong to cater to the needs of local childred eneir families. After the referral
to CAC, the assessment team refer the child to & ldentre for training and also

helps the child to get onto the waiting list foemdified centre.
The other training service for pre-school childieoludes the Early Education and

Training Centre (EETC), Integrated Child Care Cer(tCCC), Special Child Care
Centre (SCCC), Integrated Programme for Mildly bied Children in Kindergartens
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(IK/G) and Preparatory Class in Special School.sEhschools provide training for

children with developmental disabilities, but npesifically for ASG*> 3¢9

8.3.1.5 Education service for primary school aged childra

In Hong Kong, there has been no uniform educatioogramme specifically for
primary school aged children (7-12 years old) wiBC. At the age of 6, each child is
required to be evaluated, the results of which @ilide them into either mainstream
or special schools. The child with an>%D reported by the evaluation can enter
mainstream schools, while those with 1Q<70 arequaa special schools for children
with all kinds of mental disabilities. It was repedt that there had been no specialised

programmes for children with Asperger Syndrome amgi Kong®*® 3"

8.3.2 Quantitative results from closed questions

8.3.2.1 Children’s characteristics

There were in total 34 children whose parents giggted in this study, of which 27

were boys (79%) and 7 were girls (21%). Two cenbhr@d 10 participants each and
the other two centres had 8 and 6 respectively. Gérdres provided services for
children aged 2 to 6 years old. The mean age ddirelm in this study was 4.5 years
old (range: 2.5-5.9). All the children were borrHong Kong, 20 of them (59%) were
the first child of their parents, 12 were the set(85%) and two were the third (6%).

8.3.2.2 Parents’ characteristics

Among 34 families, both parents in two familiessatted the interview, while in five
families only fathers attended. The interviews with remaining 27 families were all
with mothers only. There were 8 mothers within eaththe following three age
ranges<25, 25-29, and 30-34. The remaining 10 mothers tértle to their children
with ASC when they were 35 years old or olderemts of the education background
of parents, 20 mothers (58.8%) and 19 fathers (5@%b)ot go to college and the

remaining completed college education.

8.3.2.3 First notice to diagnosis of ASC in Hong Kong
The mean age of the child was 1.8 years old (rahge3) when the first awareness of

abnormal development arose. In 19 families (568@,condition was first noticed by
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parents and 10 children (29.4%) were detected bstod® during check-ups in
government health hospitals. Among 34 families, fagilies (53%) took their
children to hospital because of the language d&ayfamilies (17.7%) recognised
the language delay in their child but considerdd ibe a good sign for future success

of the child and did not seek help at that time.

Thirty children (88.2%) attended governmental Heddbspitals and three families
(8.8%) took their children to private clinics. Aftmitial referral, 29 families (85.3%)
were given the diagnosis in CAC, while the otheesemdiagnosed in private clinics.
The mean age of diagnosis was 2.4 years old (r&hgB:4). Twelve parents (35.3%)
recalled the diagnostic process during referraeth$or 31 to 60 minutes and another
12 parents recalled it to be less than 30 minugksteen children were given a
diagnosis of “Autism”, and 11 were given a diagsosf “Tendency of autism” or
“Suspicion of autism”. Five children (14.7%) werevan a diagnosis of “Autistic
features”, and two (5.9%) did not receive a diagnhas first but received the
diagnosis before this study. The assessment préroesshospital referral to diagnosis
in CAC took an average of 4.7 months. The averagea() time from first noticing a

problem until diagnosis was 9.3 months.

8.3.2.4 The role of routine screening for ASC

It was reported that there was usually a time peabl12 to 24 months from onset,
through presentation of autistic features to thiéceaof abnormality, until referral for
children with ASC in Hong Korfy® **° The COS did not conduct compulsory
screening between 9 months and 3 years old, an@@f® screening process did not
include screening for ASC. In this sample, the mage of first awareness was 1.8
years old and 71% of the children’s condition was necognised by doctors at first.
Twenty-eight (82.3%) children were diagnosed befthre compulsory assessment
took place. The findings suggested the majoritglafdren with ASC in this sample

were not detected by the compulsory screening titdir parents.

8.3.2.5 Intervention of ASC in Hong Kong
Following suspicion of autism or related developtaénondition, many parents took
their children to attend a variety of interventimmgrammes while they were waiting

to enter the HHS centres. The mean time period deivdiagnosis and the initiation
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of intervention was 3.5 months. The mean age ai@lnintervention after diagnosis
was 2.8 years old. However, the mean time on thgngdist to enter an HHS centre
was 14.8 months and the mean age of children whearesl an HHS centre was 3.7

years old.

Fifteen children (44.1%) received integrated ingéetion in private centres that was
similar to the training in HHS centres. Another dildren (44.1%) attended private
intervention courses such as speech therapy ompational therapy before entering
HHS centres. Within various private interventionurses, the following three courses
were the most frequently attended: speech thei@py (73.5%), occupational therapy
(OT) (71%) and the one-to-one training (67.7%). édtlbherapy included group

therapy (50%), physical therapy (35.3%), and earlitine training. Sixteen children

(47%) also attended normal kindergarten besidesiapmtervention. In total, 32

families (94%) still sent their child to other intention courses besides the training
in HHS centres. There were 22 children (64.7%) whty attended one integrated
centre while 8 children (23.6%) had been to two nat children had been to three.
Nineteen families (56%) wanted their child to imygolanguage skills through

training and in reality, 11 families (32.4%) coresied the greatest improvement of
their children was language and six families (17.¢#nsidered the daily routine was

the biggest improvement.

8.3.2.6 Burden related to ASC and suspicious causes

Seventeen families (50%) considered having a ahitld ASC as a huge burden while
9 parents (26.5%) considered it as certain burdeventy-six parents (76.5%)
described their lives as currently stable. The m&gomonthly costs for autism varied
among families. 21 families (61.8%) spent less th@O0OHKS (£406) to support one
child with ASC and 10 families (29.4%) spent mdrart 5000HK$ (£406). The mean
percentage of costs for ASC in monthly family in@mas 21%. Twenty-six parents
(76.5%) reported they had a disability certificliat provided free entry to zoos or

other children’s facilities in Hong Kong, while tia¢hers did not.

When asking the parents about possible reason&3@r, half of the parents (50%)

could not think of any particular reasons, 6 pa€ii7.7%) mentioned depression
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during pregnancy and 4 parents (11.8%) suggestedptssibility of chemical

exposures during pregnancy.

8.3.2.7 Parents’ awareness and participation in training

Among 34 parents of autistic children, only 19 (569%ed the internet to search for
information about autism and possible training appaties after first awareness of
autism or diagnosis. All the parents were famiiéth the procedure of daily training
in HHS centres, although only ten of them (29.4%)evaware of the training theories
such as the ABA, TEACCH or RDI which were curremédries of intervention for
children with ASG*® 3% 37 Only 15 of them (44.1%) had ever attended trginin
courses for parents to learn about how to help ttigidren outside the classroom.
The healthcare and education pathway is showngor&i8.1. The time delay from
first notice to intervention is shown in Figure 8The parents’ responses to the closed

guestions during the interview are shown in Table 8
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Figure 8.1 Healthcare and education pathway of AS@ Hong Kong
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Figure 8.2 Time delay in the healthcare pathway oASC in Hong Kong

First notice of
ASC

Referral to Health
hospital

v

Screening by nurse
Book an appointment
with doctor

‘Waiting time \

v

Assessment in Health
hospital

v

Recommend to Child
Assessment Centre

First notice to diagnosis: ‘

9.3 months ‘Waiting time

v

Referral to CAC-assessed by
nurse, book appointment for
multi-assessments

v

‘Waiting time

v

Multi-assessment in CAC

v

‘Waiting time for

each assessment j

Diagnosis of ASC,
recommend to HHS

v

‘Waiting time

!

Entering HHS centre
for training

Waiting time during

diagnosis: 4.7 months

‘Waiting time: 14.8 months

142



Table 8.1 Parents’ responses to closed questions sarvice provision for ASC in Hong Kong

Characteristics Number  Characteristics Number Characteristics Number  Characteristics Number  Characteristics Number
(%) (%) () (*0) (%)
Maternal age Direct to CAC Group therapy 17(50) 1%referral hospital Percentage of
monthly
<25 8(23.5) Yes 32(94.2) One-to-one training 23(67.7) Health hospital 30(88.2) expense 21%
25-30 8(23.5) No 1(5.9) Music therapy 6(17.7) Private hospital 3(8.8) Suspicious causes
31-35 8 (23.5) Use internet Acupuncture 8(23.5) Psychiatric hospital 1(2.9) Maternal depi@s 6(17.7)
>35 10 (23.5) Yes 19(55.9) Brain massage 5(14.7) Assessment hospital Computer 1(2.9)
Early childhood
Mother’s education No 8(23.5) Detoxification 1(2.9) CAC 29(85.3) disease 3(8.8)
Secondary school 12 (35.3) Missing 7(20.1Normal kindergarten 16(47) Private assessment 1 (5.9Chemical during
High school 8(23.5) Age of diagnosis 2.4 yrs Other therapy than HHS 32(94.1) Psychiatric 3(8.8) pregnancy 4(11.8)
College 14(41.2) Age of initial training 2.8 yrs Know training theory 10(29.4) Diagnosis Vaccine 1(2.9)
Graduate student 0 Age of training in HHS 3.7 yrs  Parent therapy 15(44.1) Autism 16(47.1) None 17(50)
Father’s education Time delay Symptom of notice Autistic features 5(14.7) Others 3(8.8)
Secondary school 7(20.6) Waiting for diagnosis .7 Months  No speaking 18(52.9) Tendency of autism  1(32L3) Disability certificate 26(76.5)
High school 12(35.3) Waiting time to HHS 14.8 manth No eye contact 4(11.8)  Other diagnosis 2(5.%table 26(76.5)
College 11(32.4) Notice to training 12.1 months ridsponse 5(14.7) Time of diagnosis
Graduate student 3(8.8) Diagnosis to training 3obtms  No peer relationship 1(2.9)<15 minutes 1(2.9)
Missing 1(2.9) Notice to diagnosis 9.3 months  Ri¢ipe behaviours 6(17.6) 16-30 minutes 11(32.3)
Caregiver Initial training method Biggest improvement 31-60 minutes 12(35.3)
Parents only 13(38.2) Daily routine 3(8.8) Speaking 11(32.4) <60 minutes 8(25.5)
Grandparents 10(29.4) Integrated training 15(44.Daily routine 6(17.7) Missing 2(5.9)
Housemaid 11(32.4) Private training 15(44.1) Cotregion 2(5.9) Degree of burden
Age of notice 1.8 yrs Government training 1(3.0) Stereotyped bielias 2(5.9) Huge burden 17(50)
Language delay good Number of centre Understanding 3(8.8) Certain burden 9(26.5)
Yes 6(17.7) 1 22(64.7) Sensory Integration 3(8.8) 0 bNrden 8(23.5)
No 28(82.3) 2 8(23.6) Missing 7(20.6) Expense of autism
Way of notice 3 4(11.8) Expect improvement <1000HK$ 1(2.9)
Parents suspicion 19(55.9)Private ST 25(73.5) Speaking 19(55.9) 1000-2000HK$ 11(32.4)
Government doctor 10(29.4) Private OT 24(71) Play with others 4(11.8) 2000-5000HK$ 10429.
Private doctor 3(8.8) Private PT 12(35.3) Stereotype behaviours 4(11.8) >5000HK$ 29@)
Teacher or others 2(5.9) Early routine training 10(29.4) Missing 7(20.6) Missing 2(5.9)
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8.3.3 Qualitative results: Description of service provisbn by parents

8.3.3.1 Compulsory assessment for ASC in Hong Kong

At the age of three, when the child is ready ta@&indergarten, the social workers
in local health hospitals contact the parents iogatheir child to have assessments for
developmental disabilities. Once the child is sagge for autism, the health hospital
refers the child to the CAC in their residentiagio;. Once the child has an ASC
diagnosis from the CAC, the health hospital witasnmend the child to wait in line
to enter a HHS centre for intervention. The chéa still go to normal kindergarten as
long as the kindergarten accepts the child. Thertgpovided by the doctors will be

in the child’s health record.

When the child is six years old, the child is cotéd to have a compulsory
assessment in CAC. After the assessment, if theodoecommends that the child can
go to mainstream school, then he/she can go withithiout informing the school of
the previous diagnosis. However, the recommendatibbe in the education system
as a record and the school can track it anytimeg went. If the doctor recommends
the child to attend special school, the child carattend a mainstream school. Thus,
their education pathway will be totally differembin typically developing children.
Education and a career are not guaranteed for enatdividuals with ASC in Hong
Kong. There are sheltered workplaces for peopla digability. However, since there

are limited places available, the waiting timelg&dong.

8.3.3.2 Diagnosis of ASC in Hong Kong

If parents are concerned about their children, ttey take them to doctors either in
government-owned hospitals or private clinics, fesytare equally positioned in the
health system. Their recommendations for CAC refefollow the same procedure.
The parents can take their children to CAC for dagjs and they can also pay to get
diagnosis in private clinics. During the hospitederral for ASC, it is usually a nurse
who asks parents the screening questions and tleesman appointment with a
doctor for the child. There is a waiting period tbe doctor’s appointment. During
the appointment, the doctor conducts direct observaof the child and other
examinations such as hearing, sight, and brain. S84ren the result suggests the

possibility of ASC, the doctor refers the child ttee CAC for further assessment.
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There is usually another waiting period before @&C appointment. During the

CAC referral, the nurse asks screening questiodsparbably observes the child for
about 15-20 minutes before referring the childn® doctor. The doctor will observe

the child, asking parents regarding the child'saweburs as well as recommending
other assessments. The parents need to wait ftneaneeriod of time to complete all

assessments required by the doctor. After gathetlintdhe results from assessments,
the doctor provides a diagnosis. The diagnosis bellput into the records in the

health system as a statement.

8.3.3.3 Intervention courses in governmental health hospals after diagnosis

According to the parents’ report, after the diagimosissessment in CAC, social
workers provide parents with the options of avddatervices. There are usually two
governmental supported services: 1) HHS trainingreef between 3 and 6 years old;
2) Early Development Training centre if under 3rgeald. They can be placed on the
waiting list for both if the child is under 3 yeantsl as both services have long waiting
lists. However, once the child is accepted by omeeghment supported service, the

waiting on the other service will be terminatedomwitically.

The social workers also provide information of mEntion programmes in health
hospitals. The health hospital in their residerdiatrict is usually the first option. The
appointments of special intervention programmesh@alth hospitals need to be
booked by parents. The training programmes in hedadspitals usually include ST,
OT and/or Physical Therapy (PT). There is a waitingg before receiving the therapy
since there is a general shortage of therapisgiam hospitals. During the waiting
period, the parent can consult doctors on geneohlgms of the child such as eating
and sleeping. The training programmes in healthpitels are relatively cheap if
recommended by the doctors in these hospitals.fif$teclass of each course costs
100HK$ (£8), and then 60HK$ (£5) per class for gt of the training. Each class
lasts for 45 minutes. The social worker also presidnformation about the other
private training centres but it is limited. In geale it is the social worker’s
responsibility to contact the parents and assmintho complete all the assessments
required by the doctor of each child. One pareggsested the doctor in the health
hospital could recommend new programmes for childvath ASC during the

consultation. They suggested those courses wouldhbaper if recommended by
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doctors but the doctors wouldn’t do so voluntariyost of the time, the parents

needed to ask for themselves first.

8.3.3.4 Description of training in HHS centres

Every year there are two evaluations in HHS cenineSeptember and January
respectively. After evaluation, the therapists dsscthe ability of the children and re-
categorise them into three to four groups. New dules are set up for each group
according to their ability as follows™'igroup: severe autism (TEACCH group* 2
group: less severe autism and other global deldygrdup: other severe disability
such as the Down Syndrome, severe physical disatental Retardation and other
developmental disability. The daily schedule in Hettres for autism is provided in
Appendix 8.2. The one-to-one training can be ST,a@d PT with each course once a
week or twice a month for each child. The whole ttayning starts from 9:00am to

3:30pm, Monday to Friday.

The cost of general training in HHS centres is 388HE28) per month. Besides this,
the HHS has a five-day preparation course in timenser vacation for children who
will enter in the new term. This pre-class hasedudly paid for by parents. In HHS,
there is a non-government support training prograncalled “Green Plan” for
children with ASC. The training includes ST, OTnsery integration therapy, social
class and one-to-one training class. The cost Gs68®HKS$ (£53-55) for each 50-

minute class once a week. The parents have togoatythemselves.

8.3.3.5 Description of the training in private centres fo ASC

Private centres in Hong Kong usually provide 3-htvaiming per day from Monday
to Friday. Information about those centres is amd through the internet or through
the HHS parents’ resource centres. The coursedasl&T and OT with ratios of one
therapist to six children. The cost is around 8;00M00HK$ (£648-810) per month.
Several private centres provide training once akwé&ach class is one hour at the
price of 450HK$ (£37). It was reported to help diéld to improve their recognition
such as “small and big, colour, recognize objentsso on”. They also provide a full-
day course which costs 9,000-10,000HK$ (£731-8&2)nponth without the presence

of parents. Several private centres for ASC areprofit organisations. They provide
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45-minute class on ST and OT once a week. Nornitaiyy 300HKS$ (£25) per class.
However, if the child is waiting to get into a HH8ntre with parents only relying on
governmental baseline living support, the coursiéisbe free of charge or at a very

low price of 50HK$ (£4) per class until the childtg into a HHS centre.

8.3.3.6 Other therapy for ASC in Hong Kong

Besides the intervention in HHS centres, many parered to find other therapy in
order to get more intervention for their childrd@ie private therapy includes group
therapy, ST OT, PT, music therapy, individual tmagy acupuncture, brain massage,
holistic therapy and detoxification therapy.

Private ST or OT is usually 400-900 HK$ (£32-73) gass for 45 minutes in a profit
organisation and 300HK$ (£24) per class in a nafifpprganisation. One-to-one
training usually costs 300-400HK$ (£24-32) per holicupuncture therapy was
suggested by eight parents to be effective fosgeech development of their children.
It is 30 minutes per session with approximatelynégdles on the forehead and side
head of the child. One parent reported the costMizBO0HKS$ (£1,215) per month in
private setting and 1000-2000HK$ (£81-162) per rhadnta governmental hospital.
One parent took the child to acupuncture 2-3 sassioweek at a price of 300HK$
(E24) per session. Music therapy 30 minutes pekweses reported by one parent to
be good for temper control at a price of 1,740HE$41) per month. The brain skull
massage was mentioned by five parents as goodldepiag at a price of 400-
650HKS$ (£42-53) per 1-hour session.

8.3.3.7 Support and training for parents

The HHS holds three regular seminars and lectumepdrents. Each HHS centre has
a parent resource centre that provided informatiod organised social events for
parents. In some mainstream kindergartens, neighbod advisory consultation is
provided to support parents. There is a parennitrgiprogramme held by a Hong
Kong parent. The mother learnt the training metfmdASC in Australia and she
started this course to teach parents to train tfaldren at home. This programme
runs once or twice a year. It usually has two tedhclasses a week for one month.
The tuition of this course is 2000-3000HK$ (E163R4Each course hosts 20 to 30

parents.
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8.3.3.8 Disability certificate and disability allowance br ASC

The parent of a child with ASC can apply for a seigition card of disability that lists
the condition of the child on its back side. Thasdccan help the parents to explain
the child’s condition to other people if necessang also can be used as a free or
discounted ticket to certain parks in Hong Kong.c®the child’s record is in the
health system for ASC, the government will provaddisability allowance of around
1,288-1,315HK$ (£105-107) to each child monthlye Tdilowance is transferred to
the parents’ personal bank account. The governnsepported baseline living
allowance for an adult who doesn’t have a job iI9@K$ (£162) monthly, and
3000HK$ (£243) for a child with ASC in such a faynil

8.3.4 Qualitative results: Parents’ perspective on servie provision in Hong

Kong

8.3.4.1 Parents’ perception from early detection to diagnsis

Several parents expressed their frustration reggrthie early detection. After the
child was referred to hospital for ASC, there wereee separate periods of waiting
time before a diagnosis was made: from first releto health hospital to actually
seeing the doctor in hospital, from recommendat@ICAC for assessment to first
referral to CAC, and from first referral to CAC aatually having the assessments in
CAC. During the waiting time, the parents reportieely were anxious and struggling
with what was going on with their child and did motow what to do (Box 8.1P3-1,
P9-1).

8.3.4.2 Parents’ perception from diagnosis to training

After the diagnosis, parents indicated that themeukl be more therapists and
governmental centres in the future, so childrenreseive training earlier and would
not waste previous time on waiting (Box 8H1-1, P21-). While waiting to enter
HHS centres, many parents tried to find other fdsgraining courses for their child.
However, most of the private training in Hong Komgs expensive. Thus, many
children received very little training until theyptered HHS centre since their family
could not afford it (Box 8.1P3-2, P27-1, P2-11

14¢
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Box 8.1 Quotes of experience from early detectiow training

“I did not know what was going on with myldtat first and | felt really
upset... | went to the Child Assessment Centre..edirgt referral we only saw thg
nurse... the nurse recommended me to read some inatbiesr library and | found
all those books were about autism...This was befi@e&xamination of the doctor
in CAC... From those books I learnt about autism kfedt really disappointed and
hopeless...after a while, when | saw the doctor iI€ClAad been prepared to
accept the diagnosis since | figured it out durihg waiting time...” (P3-1)

“I took my child to CAC many times for diéfiet assessments...once for
hearing...then another appointment for brain...at l@stgot the diagnostic
results...”(P9-1)

“I hope our child would have entered the trerarlier.... it took so long only
for waiting to get in...if he had received the tramiearlier, he could be much
better now...”(P1-1, P21-1)

“My husband and | were reluctant to accdp tliagnosis...we know there is
no cure to autism...we never stopped trying and toplson to any possible
training courses we could find and also we coufdrdf..” (P3-2)

“I think as parents of a child with autisme are very vulnerable and blind...
We do not know which therapy is good and whichmatlhelp...so we worked har
to let the child try everything that is available.(P27-1)

“Our family depends on the government’s bdisiag allowance... There are
three persons in my family, my mother, my son aad.ie live in a governmental
house and receive the basic allowance of 2000HH$ZEper person per
month...My son is autistic, so he gets 3000HK (£248% .can barely live on this
allowance. | want him to get training but the @t& centre costs 10,000HK$
(E810) per month...even private speech therapy aodpational therapy cost 450
600HK$ (£36-49) per class...l simply cannot afforolst..” (P2-1)

D
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8.3.4.3 Parents’ perception on training in HHS centres

Most parents were happy with the training in HH&tmes since it was cheap and of
good quality. The therapists and social workersliHS were reported to be very kind
and helpful. When asked about the suggestionsnipravement of the HHS centre,
the most common suggestions were to have more sewcties and more special
therapists. Since the ST, OT and PT courses wdyeooigce a week or twice a month
for a child, parents wished the courses could beeniotensive. Some parents
suggested the classes in HHS could be more cortgadiGnd applicable to children
with different levels of ability. The parents sugtgsl there could be more space in
each centre to separate autistic children accorirdifferent levels of severity (Box
8.2:P6-1, P32-1, P10-1, P13-1, P32-2, P2D-1

8.3.4.4 Parents’ perception towards the government policyor ASC

Parents suggested there was not much support fentgaother than the appointments
with doctors and the arrangement of getting intoSH¢€ntres. Many of them learnt
about autism only when their child was diagnosedririgy the waiting period from
first referral to intervention, there was no oth@formation about the basic
knowledge or general strategy for autism availablee parents needed to find such
information mainly by themselves. Some parents a@more training for parents to
help their children at home and to cope with theies after the diagnosis. Some
parents suggested the disability allowance waddwaoto cover the private training
costs. Some parents suggested the private trawe@ too expensive and the
government should establish some unified standardentrol the price and provide
some vouchers to release the burden. They hopegdeitygle who were working in
this field could have shown more compassion thahwanting to make profits. Some
parents hoped there will be more non-governmentaiaie centres to help low-
income families (Box 8.2227-1, P22-1, P15-1, P15-2, P17-1, P13-1, P}2-1

8.3.4.5 Parents’ stress and concerns

Many parents especially mothers expressed theicesos and became distressed
during interviews. They described their feelingsewtthey first got the diagnosis.
Some parents felt hopeless and did not recovea flang time. Even those parents
that coped better at present, showed great coradeont the child’s future after 6
years old. (Box 8.3227-1, P13-3

15C



Chapter 8: Users’ Perspective imgi&ong

Box 8.2 Quotes of training in HHS centres and policfor ASC

“| am satisfied with the courses here becatigean all day long course...th
training in the private centre was only three hopes day...” (P6-1)

“The people here are very nice to our chifdlao us...very helpful...they havg
many materials for parents to borrow as well...” (PBR

“The ST, OT and music therapy here are vexydg but only once a week is ng
intensive enough...if there are more therapists heeecan have more classes pe
week...otherwise we still need to go to private trejrcentres or find a special
therapist besides the training in HHS...those privedeing costs a lot...” (P10-1

“I hope the one-to-one training such as sjpetherapy, occupational therapy,
and integrated sensory could be at least once &kwég¢P13-1)

“The training here is more suitable for aildhwho improved slowly...my son
had improved a lot and he can handle most of thesas because those courses
are quite simple...we need more complicated cousashfldren whose conditions
are not that severe...maybe include some other courséP32-2)

“I think they should group the autistic airién according their ability...| know
this must be difficult...there is not enough roamd also not enough teachers to
take care of so many children...” (P20-1)

“| felt there was very limited support frale government and from the
society...” (P27-1)

“For a long time | only sent my child tomaal kindergarten while waiting to
get into this centre...because | knew nothing abaotisi...I did not know we
needed to take him to other training early on...lydmtard the term’ autism’ from
the doctor...the government should have more puplicitautism...” (P22-1)

“Many people still have no idea about autismvhen we went out to public
places and my child showed autistic behaviours,espeople around judged me &
| did not raise and teach him well... ” (P15-1)

“l did not know about autism before...even n@tll do not understand why
my child has it...they told us our child is not nokniauit we did not know how we
could help him...I dont know whether he will get &myter or can support himselt
in the future...” (P15-2)

“I thought he just spoke late which | didtpay attention since my parents
told me to wait...” (P17-1, P13-2)

“I am very grateful to a non-profit traingncentre...we live on basic living
allowance from the government...they provided framimg for our child until we
got in this HHS centre...They had helped many childrieo cannot go to
governmental centres and who cannot afford othesgpe training...” (P12-1)

U
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Box 8.3 Quotes of parents’ stress and concerns

“When | first learnt that my child had autis| did not know how this could
happen and | felt everything was falling apart...dlenervous breakdown...l
cried a lot and was very unhappy.(P27-1)

“It took me a year to accept the situation. xNgear, he will have an
assessment to decide whether he can go to mainssehool...if he fails, we havg
to send him to special school...” (P13-3)

8.4 Discussion

Having been adopted from the UK model since $&7tere has been an increase in
services for children with ASC in Hong Kong follavg improved public awareness
and acceptanc®. However, several problems of the system weretifileth from

interviews with parents.

8.4.1 The lack of government-supported training centres ad special therapist
The waiting time for diagnosis and entrance to HidS centres suggested an
imbalance between service supply and the needsilofren with ASC. There is a
general shortage of government-supported centiass, even if the child’s condition
was detected early, the long waiting time wouldl dglay intervention which could
be crucial to future outcome. Further, becausehefdhortage of special therapists,
private therapy without governmental support isyvesxpensive and almost
unaffordable for many families in Hong Kong. Thacps for private training vary,
which puts parents in a difficult and vulnerablesition. As a result, in rich families,
the parents took their children to interventiomasch as they could find and afford,
while in poor families, they could only wait to geto the HHS centres. Regarding
other therapies other than educational interventadthough some of them were
suggested to be helpful to some children, there measeliable evidence to show the
effectiveness of these therapies. Therefore, thiat®on could lead to that a profit of
private business and a waste of money and timaitafren and their families. Certain

regulation and guideline for the choice of alteneatherapies should be provided.
8.4.2 The government policy on ASC for children older tha six

Compulsory assessment at the age of six deciddsitilne education pathway of the

child in Hong Kong. If the child is not recommendedgo to mainstream school, he
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or she can only attend special schools. Before &syeld, children with ASC can
receive intervention in HHS centres to improve tthadiility. However, there has been
no such centre or school that could provide intetiea for primary school aged
children with ASC in Hong Kong. The lack of specifitrategy of education provision
for children after 6 years old has triggered consdrom parents on their children’s

future outcome.

8.4.3 Cultural influence and stigma

Although Hong Kong is metropolitan with a uniquejxed Eastern and Western
culturé®, during this study several Eastern cultural isssé showed their
influences on people’s beliefs and attitudes towantuldren with ASC. One example
is an old saying in Chinese culture, which indisatieat the child who speaks late
during childhood will turn out to be smarter thahers in the futur®® This was also
found in the interviews with parents in mainlandir@hdescribed in Chapter 7. A
study in mainland China found that people fromdlder generation in China tend to
believe boys usually speak later than difisA similar belief was also reported with
Indian parents of autistic children that have deththe diagnosis of autism in Indian
studie$®’. Some parents took the older generation’s adviceveaited until the child

showed more autistic behaviours, thus, causingléey in diagnosis and intervention.

8.4.4 Limitations

The literature search was only conducted in twoliEhglatabases. There might be
other papers about this topic in other databassswhre not identified in this study.

All five studies were the reports from the servpreviders’ perspective and four of
them were published by the same autfior’® 3¢ 38. 389There might be different

points of view from other researchers on the serpiovision for ASC in Hong Kong.

The participants were recruited from only four cestof HHS. The opinions from

these 34 parents might be different from other paref autistic children in Hong

Kong especially those who were not in HHS centrgisrbother settings. Most of the
parents spoke Cantonese, which was not the natinguhge of the interviewer.

Although the interviews were assisted by an inttgr there might be

misinterpretation due to language barriers. Therimws and the analysis were
conducted by the candidate only which might leadits during the reading and

coding of the transcripts. Only seven interviewseveonducted with fathers, and the
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perspectives on the service provision from fatimeight be different from those of the

mothers.

8.5 Implications and conclusion

In Hong Kong, the healthcare and education serspeifically for ASC in Hong
Kong has been developed since 18903 he service pathway for children with ASC
is clear from the early identification to interviemt in the current system. However, it
still needs improvement in order to be sufficiemtnteet the needs of children with

ASC and their families from the parents’ perspectiv

The findings from the present study have impliaaidor the service provision on
ASC in Hong Kong. The findings can inform serviceoyders about the
disadvantages of the current system for childretih viSC. This study found the
needs and supply of service for children with ASCunbalanced. The lack of
professionals and intervention centres partly douted to the considerable delay
from diagnosis to intervention. The current detattdf ASC largely depends on the
recognition and initiation by parents but not dians. The national screening for
disabilities does not include ASC which if addedildopotentially improve the early
diagnosis and intervention of ASC in Hong Kong. Tirelings can improve the
public awareness and understanding of autism aunsl teduce the stigma towards
children with autism and their families. This studientified the confusion of this
condition and the frustration on the service pathwahich indicated the lack of
knowledge of this condition in the general pubReports from this study can help to
conduct further public education and campaign f&CA It can also improve the
communication among parents with children havingCA& they may be now aware
that they share similar experience with each othean also inform other parents of
possible strategies and solutions in terms of sgelielp on diagnosis and
intervention for ASC in the future. Most importantthese findings may help to
establish the communication between parents ofd@mnl with ASC and those of
typically developing children. It can be used torm other parents of the existence
of this condition especially during compulsory serimg in health hospitals before the
age of 3. The increase of knowledge of ASC in paresf typically developing
children would help to reduce the stigma towards ttondition in the general

population.
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Chapter 9 Pilot Study of the Mandarin CAST

9.1 Introduction

Chapter 3 and 4 revealed that the research methgyloh the previous Chinese
studies was different from the West which led twoimparable results **2 One of the
differences between Chinese and Western studiestwasadoption of screening
instruments. Mainland China has a large populatow most of the screening
instruments used were developed in the West marettiree decades &§b2%? Thus,
the application of up-to-date and well-developesening instruments from the West
to a Chinese population would be very helpful fortlier prevalence investigation.
This chapter introduced and applied a Mandarin €enversion of the Childhood
Autism Spectrum Test (M-CAST) in a Chinese popolatas a pilot phase followed

by a validation study in the next chapter.
9.2 Method

9.2.1 Ethical approval
Ethical approval for this research was sought ftbenEthics committee in PUFH and

the Cambridge University Psychology Research Ef@msimittee.

9.2.2 Development of the M-CAST

The CAST was translated from English to Mandarinn€se by the candidate, a
native Chinese speaker. The M-CAST was back-treetslanto English by two
Chinese-English bilingual speakers, not involvethvautism research. The validated
Taiwanese version of CAST was used as a referegrsgon during adjustments of the
translation of the M-CAST. Both the UK CAST and Wanese CAST have some
examples in brackets after certain items. All thesemples were adopted into the M-
CAST. In order to be culturally appropriate, thegaage adjustments were conducted
first through discussion within a group of professils in autism in Beijing. It was
further reviewed by an experienced psychiatrisautism in Beijing. The translation
aimed to be culturally appropriate for Chinese petreThe examples were given

which tried to give direct description of what titems on the M-CAST are looking
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for. For example, the item on eye contact was lated as eye communication in the
M-CAST other than “touch” which was used in Chin€#BS.

9.2.3 Confirmation of the M-CAST

The M-CAST was initially piloted with Chinese patenThe participants were 10
opportunistically selected outpatients in the Paiedi department of PUFH, aged 5-
10 years old. The purpose was to confirm the tediosi and the examples of the M-
CAST. Parents were asked to fill in the M-CAST gmavide feedback of their
understanding and interpretation of each item t dhndidate. The feedback was
collected and then discussed by the professiomalpgrThe final version of the M-
CAST (items and affiliated examples) was then biaakslated and the approval of
the final version was obtained from the UK authafrthe CAST.

9.2.4 Scoring of the M-CAST

The M-CAST is a 37-item parental self-completioresionnaire, of which 31 items
are scorable. Scoring of the M-CAST was identicathte original CAST (Chapter
2.2.3.10 & Appendix 9.1). For each scorable itenpoint is assigned for an ASC-
positive response and 0 for an ASC-negative regpofisus, the total score ranges
from 0 to 31° Additional information was also collected by tMeCAST: age of the
child, date of birth, sex, birth order, number djliags, school year number, class
number, parental occupation, parental educatiokgvaand, contact information and

any parental concerns about the child.

9.2.5 Participants

Participants included two groups of children andirttparents. Group 1 were 20
children with an existing diagnosis of ASC. Theyraveecruited from the database
held by the Beijing China Disabled Persons’ FedenaiBCDPF) and the state-owned
special rehabilitation centre in Xicheng distrBCDPF is a local branch of the China
Disabled Persons’ Federation (CDPF). It servedadil with all kinds of disabilities
in Xicheng district. The inclusion criteria for Gno 1 included: 1) child aged 4 to 10
years; 2) child with an existing diagnosis of ASi@pto the start of this study made
by a well-known psychiatric hospital in Beijing; &hild living in Beijing at the time

of the study.
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Group 2 were 20 randomly selected typically deviglghildren attending a primary
school in Xicheng district in Beijing. The age dfildren in primary school in
mainland China ranges from 6 to 12. The inclusiotega for Group 2 included: 1)
child aged 6 to 11 years (in grades 1 to 4); 2dahia mainstream primary school; 3)

child with no existing diagnosis of any developnacbndition.

9.2.6 Procedure

All participants in Group 1 and Group 2 were santVaCAST pack by the candidate
through their educational institution. Each packluded four parts: an information
sheet; an M-CAST, a consent form; and an envelope tiie return of the
guestionnaire. In total, 40 packs were distribufBae M-CAST pack is provided in
Appendix 9.2.

9.2.7 Data analysis

Data entry of the M-CAST was conducted using Epidat®®? coded in Excel and
analysed using STATA 10.0. The distribution of ssoon the M-CAST was examined
for each group separately, and then compared. Htgbdtion of scores on the M-
CAST was described using means, standard devia®®36 confidence intervals (CI)
and ranges. The distribution normality was examimgdising the Skewness-Kurtosis
test. If the distribution was normal, differencesscore distributions between two
groups were investigated using an Independent Sartgst. If the score distribution
was not normal, the Mann-Whitney U test was useddomparison. The difference in
age between two groups was examined using the Kgme-Smirnov test. The
association between age and score distributionexasiined using linear regression.
An item analysis was also conducted. Differencedgeim response between the two
groups were examined using a Chi-square test. Fheuttoff of 15 was examined in

the score distribution to investigate its applitiagbto the Chinese population.
9.3 Results

9.3.1 Characteristics of children

There were 20 children in Group 1 and 20 childnerGroup 2. The mean age of
children with ASC in Group 1 was 5.4 years old ¢@n4.1-8.7, SD=1.4). The mean
age of typical developing children in Group 2 wa2 gears old (range: 6.3-10.6,
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SD=1.3). There were 15 boys and 5 girls in Grognd 13 boys and 7 girls in Group
2. The difference in age between two groups wasifgignt (Kolmogorov-Smirnov
Test: p<0.001). Using linear regression, there was noifsogmt difference in the

association between age and M-CAST score (Gropp@.92; Group 2p=0.16).

9.3.2 Score distribution

The mean score of the M-CAST in Group 1 was 200=%52; 95% CI: 19.2, 22.1),
ranging from 15 to 26. The mean score in Group 8 &d (SD=2.9; 95% CI: 5.0,
7.7), ranging from 1 to 11. The score distributiorGroup 1 was normalSkewness-
Kurtosis testp=0.86). The score distribution of Group 2 was alsomal Skewness-
Kurtosis test: p0.27). The Independent Sampiest showed there was a significant
difference in the mean score of the M-CAST betwienm groups t=14.9; p<0.001).

The score distributions of Group 1 and Group 2s&i@wvn in Figure 9.1.

Figure 9.1 Histogram of score distributions of theM-CAST in cases and controls

M-CAST score distribution

Frequency

1] g 10 15 20 25
M-CAST score

Cases [ | Controls |

9.3.3 Item validity

Percentage of participants in each group who sob&tpositive on each item was
calculated (Table 1). The Chi-square analyses legidhat there were eight items
(tem 6, 7, 9, 14, 19, 20, 34, 37) which showedigmificant response differences
between Groups 1 and 2. All the other items diso@ted the two group$<€0.05).
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Table 9.1 Question responses on the items of the Narin CAST in pilot study

No  Question Case (%) Control (%) X P-value
1 Does s/he join in playing games with other cleildeasily? 80 0 26.7 0.000
2 Does s/he come up to you spontaneously for &chat 95 0 36.2 0.000
5 Is it important to him/her to fit in with the pegroup? 60 10 11.0 0.001
6 Does s/he appear to notice unusual details that®©miss? 45 60 0.9 0.342
7 Does s/he tend to take things literally? 40 15 3.1 0.077
8 When s/he was 3 years old, did s/he spend d tohe pretending (e.qg., play acting being a supssh 95 20 23.0 0.000
or holding teddy’s tea parties)?
9 Does s/he like to do things over and over agaithe same way all the time? 30 50 1.7 0.197
10 Does s/he find it easy to interact with otheldcan? 80 5 23.0 0.000
11 Can s/he keep a two-way conversation going? 90 0 32.7 0.000
13 Does s/he mostly have the same interests d&ehizers? 65 20 8.3 0.004
14 Does s/he have an interest that takes up so timetihat s/he does little else? 65 40 25 0.113
15 Does s/he have friends, rather than just actpraias? 90 30 21.6 0.000
16 Does s/he often bring you things s/he is intete® to show you? 60 0 17.1 0.000
17 Does s/he enjoy joking around? 80 30 10.1 0.001
18 Does s/he have difficulty understanding thestite polite behaviour? 50 20 4.0 0.047
19 Does s/he appear to have an unusual memorefailsf 45 50 0.1 0.752
20 Is his/her voice unusual (e.g., overly aduttt, for very monotonous)? 45 30 1.0 0.327
21 Are people important to him/her? 45 5 8.5 0.003
23 Is s/he good at turn-taking in conversation? 95 15 25.8 0.000
24 Does s/he play imaginatively with other childrand engage in role-play? 90 10 25.6 0.000
25 Does s/he often do or say things that are &ectle socially inappropriate? 75 20 12.1  0.000
27 Does s/he make normal eye-contact? 70 15 12.4 0.000
28 Does s/he have any unusual and repetitive mawsme 60 15 8.6 0.003
29 Is his/her social behaviour very one-sided dwdys on his/her own terms? 90 20 19.8 0.000
30 Does s/he sometimes say “you” or “s/he” whee sfieans “I"? 40 10 4.8 0.028
31 Does s/he prefer imaginative activities suchlag-acting or story-telling, rather than numbers o 80 35 8.3 0.004
lists of facts?
32 Does s/he sometimes lose the listener becauss ekplaining what s/he is talking about? 65 20 8.3 0.004
34 Does s/he try to impose routines on him/herselfin others, in such a way that it causes prokéffem 35 10 3.6 0.058
35 Does s/he care how s/he is perceived by thefélseé group? 95 15 25.9 0.000
36 Does s/he often turn conversations to his/herudte subject rather than following what the othe 60 15 8.6 0.003
person wants to talk about?
37 Does s/he have odd or unusual phrases? 40 50 0.4 0.525
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9.4 Discussion

Results from this study replicated the previoustpitudy of the UK CAS¥. The
M-CAST was found to differentiate children with &ghosis of ASC from typically
developing children in a primary school. The cutaff 15 appeared to be a suitable
cut-off for the M-CAST. Item responses to certaémis were found to be different on
the M-CAST compared with the UK CAST.

9.4.1 Limitations

The sample sizes in each group were relatively Isamal therefore not likely to be
representative of the population of children witB@or typically developing children.
The purpose was to purely replicate the methodolaggd in the UK pilot and to
determine the translation of the M-CAST was appedpr The total sample size of
the China pilot was the same as the UK pilot (N=#Y)wever, the UK pilot recruited
more typically developing children (37) than chddrwith ASC (13). The current
study recruited an even number of cases (20) anttate (20). This approach can
serve to reduce selection bias due to the differantber of participants in each group.
In addition, no information on the language lewelgnitive abilities and other ability
profiles of the cases was available for the casamrSuch information would help to
examine whether the differences reported betweem gwups were due to the

presence of autistic symptomatology or other diffiees.

There was a significant difference between the naggs of the two groups, with the
children with ASC being 2.8 years younger than tifgcally developing children.

The age of children in primary school in mainlankir@ ranges from 6 to 12, while
the cases recruited from the BCDPF and Elim cenivese younger. Since the
original CAST was designed to detect children wherev4-11 years old, the age
range of the current sample was within the appleamne range. In addition, this
study found no difference in association betwees agd score distribution in each

group. Thus, it was unlikely this could invalidaibe results.

The ASC status of Group 1 was not verified in teigdy. Only children with a
diagnosis of ASC from a well-known psychiatric hibspin Beijing were invited to

participate in this study. A previous revifwhas suggested that children with a
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diagnosis of ASC in mainland China are mainly dleild with a diagnosis of
Childhood Autism (rather than milder manifestatioof the condition, such as
Asperger Syndrome). To address this point, thefigation of diagnosis status of a
group of children already diagnosed with ASC inmerid China will be described in

the validation study.

Finally, although the items on the M-CAST were fagne as the UK CAST, certain
items were adapted to the Chinese culture. For plagrthe pretending game for item
8 in the UK CAST was play-acting as a superherothi Mandarin version, the
superhero was replaced by a familiar figure for iéke children. However, the
examples were generated from the validated Taiveamession of the CAST, group
discussion and the initial piloting with parentfius, the differences in the items due

to translation should not have influenced the tssul

9.4.2 Differences in score distribution between UK and Cima pilot studies

There was a clear difference in score distribubetween the two studies. In the UK
pilot study, the score range of the children with@G\was between 15 and 31, and the
score range of the typically developing childrensvieetween 0 and 13. The mean
score of children with autism in the Chinese san({p@6, SD=3.2) was a little lower
than the UK pilot (21.1, SD=5.5). The mean scortheftypically developing children
in the Chinese data (6.4, SD=2.9) was higher thanuK pilot (4.7, SD=3.6). This
might be due to differences in sampling, sincegheere more typically developing
children and fewer children with ASC in the UK sy,

9.4.3 Differences in item response between UK and Chinalpt studies

More items on the M-CAST failed to differentiateildren with ASC from typically
developing children. In the UK pilot study, fouems (item 6, 7, 9, 30) did not
differentiate cases from controls. In the Chineiéast gtudy, 8 items (item 6, 7, 9, 14,
19, 20, 34, 37) failed to differentiate cases framtrols. In both the Chinese and UK
pilot samples, items 6, 7 and 9 did not differeetitie two groups.

There are several possible reasons as to why ile@se did not discriminate between
cases and controls on the M-CAST. The awarene8$6fin study samples might be

different: the UK sample was from Cambridge, whiexal parents were potentially
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more educated and aware about ASC compared tcatie@ts in the Chinese sample.
Possible cultural influences may affect the wayviich Chinese parents interpreted
and answered some items on the M-CAST. For exanbpliéh items 6 and item 19
focus on attention to details. In the Chinese caltumoticing details or recalling an
event from the past is considered as something.doatdght be possible that parents
in Group 2 wanted to show that their children wareart, so more parents in Group 2
provided an ASC-positive response on these iteras @Group 1. Similarly, item 20
aims to detect the oddness of speaking of the efitld one example asking whether
the child speaks like an adult. Since speaking nnoaerly adult way may be
considered as a sign of maturity in Chinese cultGlenese parents may interpret this
as a way of saying that their child has linguistients that may lead them to endorse
this item with an ASC-positive response. The dethihterpretations of each item that

did not meet the significance are provided in Agjie®.3.

9.5 Conclusion

This chapter described a pilot study aimed to dgvel Mandarin Chinese version of
the CAST, to apply this in a Chinese sample andbéish a preliminary cut-point.
The M-CAST was able to distinguish children with @&om typically developing
children at a cut-point of 15 in mainland ChinaeT-CAST is therefore suitable to
be considered as a candidate screening instrunenA$SC in epidemiological
research in Chinese population. Cultural influenoey be operating on certain items

on the M-CAST which need further investigation.
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Chapter 10 Validation Study of the Mandarin CAST

10.1 Introduction

The previous chapter illustrated that the M-CASH dastinguish children with ASC
from typically developing children in a Chinese ptation. This chapter presented a
validation study of the M-CAST to investigate tradidity of this instrument as a

screening instrument for ASC in the Chinese gergpulation.
10.2 Method

10.2.1 Procedure

In order to generate comparable results with thedtlilies of the CAST, the same
version of the M-CAST in the pilot was used in thaidation study without further
adjustment to test its utility in a Chinese popolat The validation study of the M-
CAST had two distinct phases: screening and didggnassessment. In the screening
phase, the CAST was distributed to the parentsiofgry school aged children in two
mainstream schools in Beijing. The questionnairesewcollected back from the
children by the class teacher and then collectethbéycandidate. The M-CAST pack
used in this validation study was the same as tHeABT pack in the pilot study. In
the assessment phase, two diagnostic instrumentsSG were applied, the ADOS
and the ADI-R. The examiner was blind to screetustal he child’s IQ was examined
using the Raven's Progressive Matrices (RBfM)Each family who participated in
further assessment was provided with a report digar the social and
communication ability of the child and recommenalasi of referral to services where
appropriate. At the end of this study, a generadlfeck was provided to both schools

regarding the overall development of students.

In addition, in order to verify existing diagnos#sASC, 50 children who already had
an existing diagnosis of ASC (along with their pasécaregivers) were invited to
complete the M-CAST, and take part in the furth&semssments using the ADOS and
the ADI-R. Where possible, the RPM was also appigedhildren who already had a
diagnosis. This group of children were examinedasgely from the validation study

sample.
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10.2.2 Participants

Two mainstream primary schools in Xicheng distiiict Beijing were invited to
participate in this research. They were askeddtidute a questionnaire pack to each
child who was in grade 1 to 4 (aged 6-11). Thereevire total 737 children in grade 1
to 4 in those two schools who were all invitedty=ithildren who had a diagnosis of
ASC were recruited from the database of Beijing EDR=29) and the Elim Training
Centre for Chinese with Autism in Qingdao (n=21).

10.2.3 Sampling strategy

Following the pilot study, a cut-off of 15(5) was used on the M-CAST in this
validation. Where there were missing items, thésens were firstly given an ASC-
negative score (0) to generate a minimum score. Missing items were secondly
given an ASC-positive score (1) to generate a maminscore. The M-CAST
maximum scores were grouped into three bands: la digre group>15) (of which
100% of those who have consent were invited), adxtine group (12-14) (100% of
those who have consent were invited) and a lowesgooup €11) (5% randomly
selected for invitation). The randomisation of dhgn in the low score group was
carried out using a random number table. All 50dcen with an existing diagnosis of

ASC were invited to undergo a diagnostic assessment

10.2.4 Data entry and cleaning

A database for the M-CAST was set up in Epitfatafter the questionnaires were
collected back from schools. The data were checketicleaned. Each entry had a
unique ID number. 20% of questionnaires were doehtered to audit the accuracy.
After the completion of data entry, a random 10%hef questionnaires were selected
to be checked for data entry errors. 100% agreemest found between the two

entered sets of data and another agreement of #®ound in the random selected
10% of questionnaires. Participants were excludethey did not give consent to

participation or if the M-CAST was returned blank.

10.2.5 Assessment battery
The combination of the ADG%and the ADI-R® was adopted as the assessment

instruments. The Taiwanese versions of the ADOS taedADI-R provided by the
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publisher (World Psychological Service, WPS) wesedi In this study, module 3 was
chosen for children who had fluent expressive laggu For children who already had
an ASC diagnosis, module 2 was generally choserpgxehen the child was non-
verbal, in which case module 1 was chosen. Adnmatish of each ADOS module
usually took about 45 minutes. The administratidnth® Taiwanese ADI-R took

around 1.5 hours.

Prior to assessment, parents were asked to prowidgent, including consent for the
examiner to video-record the ADOS and tape-recdrd ADI-R assessments.
Assessments were conducted by the candidate du® tother Chinese trained
examiners being available. The candidate is a makdioctor and fully-trained
examiner by a UK trainer in English in Cambridge the ADOS and a reliable
examiner for both the ADOS and ADI-R. Reliabilitfthe assessments was checked
by reviewing the tapes of the ADI-R and videosh& ADOS assessments twice, first
by the candidate the day after initial coding, ameckt during consensus diagnostic
discussions with the Chinese child psychiatrist.tifis point the ADOS video was

reviewed by the child psychiatrist and the researtbgether.

The Raven’s Progressive Matrices (RPM) is freqyentised in clinical
neuropsychology for assessing general intellectbities’®* The Chinese RPM was
adopted as an IQ test which was validated and agipé to individuals from the ages
of 5 to 75 in mainland Chifi&.

10.2.6 Case identification

Cases of ASC were defined in two ways: first, udimg outcome on the diagnostic
assessment instruments, and second, using a cassense definition. For the

assessment diagnostic outcome, if the child scatee the cut-off for autism or

ASC (in the case of ADOS) on both the ADOS andAb4-R, the child was recorded

as a case of ASC. A child was recommended to hamsensus diagnosis if they
reached the cut-off on either the ADOS or the ADRe child was then referred to
the clinical child psychiatrists in PUFH using atial judgement based on diagnostic
criteria of ICD-10 and DSM-IV. The consensus diagjsovas made by a Chinese

child psychiatrist and the candidate together. @heere several reasons for also
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using a consensus diagnosis for case identificakost, studies have suggested that
the algorithms for the ADOS and the ADI-R are ttiingent and are likely to miss
children with an autism spectrum diagnosis or VABD-NOS?> 2% 1*? Second, the
UK CAST validation study adopted a consensus disfimamutcome to determine
case¥°. Therefore, to be consistent in methodology, asensus diagnosis was used

as the final diagnosis in the analysis for thislgtu

10.2.7 Feedback to parents and recommendations

Following the diagnostic assessment, a summaryrrep@ach child to parents and a
general summary report to two schools about thelystwere provided by the
candidate. When the researcher had concerns abochildls development, a
recommendation was made at the end of the sumreaoytr In such situations the
recommendation provided suggestions for furtheerraf to psychiatrists to explore
the issues in more detail. If the parents were eoredd about the child’s development
while the researchers were not, parents were eagedrto seek advice about further

referral.

10.2.8 Analysis and missing values

The score distribution of the M-CAST was descrillbiydmedian, the inter quartile
range (IQR) and range. The normality of score itstion was examined using the
Skewness-Kurtosis test. The hypothesis of thisigse#itat the distribution is normal,
so a non-significant result indicates a normalrtistion (>0.05). The characteristics
of participants who took part in the further asee=st and those who refused to
participate were compared to assess whether sytteli@s was introduced through
non-participation in the assessment phase. Thactaaistics of responders in the low
score group<11) who participated in the further assessment werapared with
those who did not participate in the assessmerdtistal tests for significant
differences between groups were adopted for thagyais. The Kolmogorov-Smirnov
testexamined for equality of distributions. The Mediast was used to investigate
whether the two samples were from populations withsame median. The Kruskal-
Wallis H test was used to examine the difference betweenamedcross multiple
groups. Unpaired t-tests and one-way ANOVA weredusecompare means, and Chi-
square test was used to examine differences inopiops. Whenever the numbers

were small, a Fisher’s exact test was used. Sheeharacteristics of non-responders
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in the screening phase were not available, it waspossible to assess the effect of
non-response on the score distribution. Test acgushthe M-CAST was examined
by calculating the sensitivity, specificity, and\PBsing the minimum score. Inverse
probability weighting using sampling weights wagdiso adjust the estimates for the
known non-response to the invitation for assessmétitin each sampling score
groug® *° This strategy was used because of the two-ptaselig strategy. The
inverse probability was the empirical weights gemed according to the response to
the screen and to the participation rate in theh&r assessment phase. A raw
prevalence estimate was generated by using inypeda®bility weighting first. Then
the missing data were imputed and an adjusted fees@ was provided after
adjusting for age, sex and the non-response difte® The 95% confidence intervals
were calculated accordingly by applying the weigbednt. A sensitivity analysis was
conducted to investigate the effect of missing .dake analysis was re-run using the
maximum score. If by using the maximum score, aagbaof score led to a change in
the score group (froll to>12, or <15 to>15), the analyses were re-run without
those individuals who changed score group. The mai@agement and analyses were
conducted in Microsoft Exc&f and STATA 10.6".

10.3 Results

10.3.1 Response rate and missing value in screening

The total number of children was 737. One schodl 186 students and the other had
572. None of the students had a previous existiagndsis of ASC. After excluding
the questionnaires that were returned blank, al tota714 questionnaires were
available for analyses (response rate=97%). A numb@55 had complete data while
59 had missing values for some items. The extentis$ing data in the whole sample
is shown in Table 10.1, and the response of eac®ABT item is shown in Table 10.2.

Table 10.1 The number of missing items on the M-CASin screening
No. of missing items Frequency (%)
0 655 (91.7)
45  (6.3)
8 (11)
4  (0.6)
1 (0.1)
0 (0.0
0
1
14

(0.0)
(0.1)
(100)

2
3
4
5
6
7

Total 7
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Table 10.2 Responses and missing values on itemshaf M-CAST in screening

Iltem ASC-negative ASC- Missing tem  ASC-negative ASC- Missing ltem  ASC-negative ASC-positive Missing

No. (%) positive (%) (%) No. (%) positive (%) (%) No. (%) (%) (%)
1 671 (9400 42 (5.9 1 (0.1) 15 526 (73.7) 183 (25.6) 5 (0.7) 28 574 (80.4) 140 (19.6) O (0.0)
2 648  (90.8) 65 (9.1) 1 (0.1) 16 666 (74.1) 48 (6.7) 0 (0 29 548 (76.8) 165 (23.1) 1 (0.1)
5 664 (93.0) 50 (7.0) 0 (0.0 17 529 (74.1) 182 (25.5) 3 (0.49) 30 617 (86.4) 97 (13.6) 0 (0.0
6 225  (31.5) 468 (68.1) 3 (0.4) 18 427 (60.0) 287 (40.2) 0 (0.0 31 505 (70.7) 207 (29.0) 2 (0.3)
7 546  (76.5) 163 (22.8) 5 (0.7) 19 185 (25.9) 525 (73.5) 4 (0.6) 32 514 (72.0) 195 (27.3) 5 (0.7)
8 516  (72.3) 193 (27.0) 5 (0.7) 20 524 (73.4) 187 (26.2) 3 (0.4) 34 478 (67.0) 230 (32.2) 6 (0.8)
9 465 (65.1) 247 (34.6) 2 (0.3) 21 627 (87.8) 81 (11.3) 6 (0.8) 35 502 (70.3) 207 (29.0) 5 (0.7)
10 656 (919) 58 (8.1) 0 (0.0 23 517 (72.4) 193 (27.0) 4 (0.6) 36 520 (72.8) 191 (26.7) 3 (0.4)
11 672  (94.1) 41 (5.7) 1 (0.1) 24 634 (88.8) 79 (11.1) 1 (0.1) 37 411 (57.6) 301 (42.1) 2 (0.3)
13 625 (875) 89 (12.5) 0 (0.0 25 520 (72.8) 184 (25.8) 10 (1.4)
14 365  (51.1) 346 (48.5) 3 (0.4) 27 582 (81.5) 129 (18.1) 3 (0.4)
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10.3.2 Population characteristics

Date of birth was provided for 687 children. Theameage of the sample was 8.4
years old (SD=1.2). Information on gender was miggor 13 children (1.8%). The
distribution of age and sex is shown in Table 1843L children (76.2%) were the only
child in the family, and 124 children had a brotloersister (17.4%). Information
about siblings was missing for 46 (6.4%) childr@e occupation and education
level of the parents was also collected and divieéa five categories. According to
avaliable statistics of education background injiBgifrom the National Bureau of
Statistics, the educational level of the parentthis sample is higher than average in
Beijing. The characteristics of the parents arevshim Table 10.4.

Table 10.3 Age and sex distribution of the childnme in screening

Sex
Age Boys Girls Missing Total (%)
6 66 68 0 134 (18.8)
7 61 52 0 113 (15.8)
8 100 95 2 197 (27.6)
9 105 84 0 189 (26.5)
10 28 23 0 51 (7.1)
11 2 1 0 3 (0.49)
Missing 9 7 11 27 (3.8)
Total 371 330 13 714  (100)
Table 10.4 Characteristics of the parents
Characteristics Category Number (%) Beijing average (%)
Father’s occupation Worker or farmer 121 17.0 --
Clerk 211 29.6 -
Technical staff 153 214 -
Manager 31 4.3 --
Own-business 119 16.7 --
Missing 79 11.1 n/a
Mother’s occupation Worker or farmer 178 24.9 --
Clerk 165 23.1 -
Technical staff 168 235 --
Manager 11 15 =
Own-business 118 16.5 --
Missing 74 10.4 n/a
Father’s education Junior high school 113 15.8 30.8
High school 182 255 22.6
College 316 44.2 33.2
Master or higher 49 6.9 4.9
Missing 54 7.6 n/a
Mother’s education Junior high school 130 18.2 26.3
High school 197 27.6 23.2
College 308 43.1 34.4
Master or higher 32 4.5 4.2
Missing 47 6.6 n/a

--: not available; n/a: not applicable.
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10.3.3 Participants in assessment

Of the 714 screened children, 35 (4.9%) were in high score group>(5), 94
(13.2%) were in the borderline group (12-14) an@ B8L.9%) were in the low score
group €11). All the children in the high and borderlineogps were invited for
further diagnostic assessment as well as a randsetégted 5% of children from the
low score group. In total, 103 children completkd assessment, of which 23 (66%)
were in the high score group, 57 in the bordergneup (61%) and 23 (79%) in the
low score group. The overall participation rate tfug diagnostic assessment was 65%.
All the 103 ADOS assessments were completed usiogluk 3 since all those

children had fluent speech.

The characteristics of those that completed assrgsamd those refused to participate
are shown in Table 10.5. Analyses were conducteeixéonine whether there were
significant differences among those who were assessid those who refused to
participate in the assessment according to whioresgroup they were in. There were
significant differences in ages among childrenha high score group according to
whether they completed assessments, were notdnerteefused to participate in the
assessment=(sher’s exact testp=0.01). Significant differences were also found in
the mothers’ education among children in the lowrsogroup Fisher's exact test

p=0.039). No other differences among those asseasddthose who refused to

participate were significant.

10.3.4 Distribution of the M-CAST score

The score distribution of the M-CAST is shown igtiie 10.1 (n=714). The median
score on the M-CAST was 7 (IQR: 5, 10; range: Q, 219% of children were in the
high score group>(5), 13.2% were in the borderline group (12-14)d ahe
remaining were in the low score grougll). The distribution was positively skewed
(Skewness-Kurtosis Tepk0.005).
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Figure 10.1 Distribution of observed score on the MCAST (n=714)
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10.3.5 Sampling and differential verification

The assessment status of each child who was sglémteassessment was assigned
into three categories: not-invited, invited and eteted, and invited but refused

further participation in the low score grougl{). Within the low score group, no

significant differences were found among childrelmowvere invited and completed

the assessment, who were not invited for an assegs@nd those who refused to
participate ¢ne-way ANOVAP>0.05).

10.3.6 Diagnostic assessment

The examiner was blind to the CAST status durigaostic phase. Three children in
the high score group met cut-offs on both the ADE»8 ADI-R. Four children met
the cut-off of ASC or autism on either the ADOSA®I-R. The characteristics of the
seven children are shown in Table 10.6. The chiéd bnly met ADI-R cut-off missed
1 point on the ADOS. The two children that met ¢tl-off of the ADOS missed the
cut-off of Qualitative Abnormalities in Communicati and Repetitive Behaviours on
the ADI-R. All seven children were examined by dldhpsychiatrist. After the
consensus diagnosis, those children who only neettit-off on either the ADOS or
the ADI-R and were scored in high or borderlineup® were all given a consensus
diagnosis of ASC. It seemed that the child in the CAST score group did not want
to engage in a few activities during the ADOS doeihknown reasons. There were
limited responses during the interaction which tedh high score on the social and
communication scale of the ADOS. The child did matet the cut-off on the ADI-R.
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Moveover, the child behaved cooperatively during tionsensus diagnosis with the
child psychiatrist. Thus, this child was given asensus diagnosis of not having ASC.
Thus, in total, there were six cases of ASC idetiiduring the assessment phase.
The inverse probability weighting was used adjhst éstimates for the known non-
response to the invitation for assessment withicheacore group. Using the
weightings of 35/23 (35 children scoredl5 on the Mandarin CAST and 23
completed the assessment) and 94/57 (94 childreredcl2-14 on the Mandarin
CAST and 57 completed the assessment), the owdiralitly observed prevalence
estimate for all ASC is (5%(35/23))+(1x(94/57)), el corresponds to 9.3 (95% CI:
1.9, 16.7) new (undiagnosed) cases from the scde@opulation. As the total
screened population was 714, the raw prevalen@es@f in this Chinese sample was
130 per 10,000 (95% CI: 58, 286). After imputing thata for missing value and
adjusting for age, sex and non-response differenthesnumber of new case was 8.5
(95% CI: 1.6, 15.4) and the prevalence was 11910e000 (95% CI: 53, 265). The
results of diagnostic assessment of the 103 chiloir@rimary schools are provided in
Appendix 10.1.

10.3.7 Test accuracy of the M-CAST

Test accuracy was calculated at different cut-offgthe M-CAST using the observed
CAST (minimum) score and the consensus diagnosisa Aut-point of 15, the

sensitivity of the M-CAST was 84% and the spedyiavas 96%. When using higher
cut-offs, sensitivity dropped greatly. Positive gictive value (PPV) was relatively
low. The highest PPV was 23% at a cut-off of 16wdwer, sensitivity decreased to
55% at this cut-off (Table 10.7 & Figure 10.2).
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Figure 10.2 Accuracy indices at each cut-off using consensus diagnosis
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10.3.8 Missing data and sensitivity analysis

A sensitivity analysis was conducted by using tleimum score to calculate the test
validity. The indices of test accuracy were simikdth the original calculation using
the observed score. The sensitivity, specificityvall as PPV at the cut-off of 15 did
not change. There was only a slight differencénaindices of test accuracy between

the original analysis and the sensitivity analy$able 10.8).

10.3.9 Case verification of children with an existig diagnosis of ASC

Fifty children with an existing diagnosis of ASC [§jhinese psychiatrists were
assessed using the ADOS and the ADI-R. 48 child@&80) met all the cut-off of
both the ADOS and ADI-R, while only two missed the off of the ADI-R (Table
10.9). The results suggested that most of the remlavho were diagnosed as autism
in mainland China are children with Childhood AuatisThe children who may be
having Asperger Syndrome or high-functioning autisay be still unidentified in the
general population. The procedure and results efpitot and validation study are

shown in Figure 10.3.
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Table 10.5 Comparison of the characteristics of pdicipants according to assessment status in diffené score groups

Group 1: CAST<11 Group 2: 12-14 Group 3215
Total N (%) Invited and Not invited Invited but no Invited and Invited but no Invited and Invited but no
assessed consent assessed consent assessed consent
Median 6 (3.9) 7 (5,9) 7 (6,8) 13 (12,14) 12 (12,13) 16 (15,17) 16 (16,18.5)
casTscore  (IQR)
Age  Mean 8.4 1.2 8.4 1.2) 8.6 1) 8.5 .2) 8.5 (1.4) 81 1.1) 8.4 (1.6)
(SD)
Sex: Boys N (%) 8 (35) 280 (51) 4 (67) 38 (67) 21 (60) 38 (67) 21 (60)
Girls 15 (65) 267 (49) 2 (33) 19 (33) 14 (40) 19  33)( 14 (40)
Single child: Yes N (%) 21 (68) 429 (82) 5 (83) 41 (76) 23 (66) 12 (52) 8 (67)
1 @) 84 (18) 1 17) 13 (24) 10 (29) 10 43) 3 (25)
No
Missing 9 (29) 0 0) 0 (0) 0 0) 2 (6) 1 4) 1 (8)
Father’s occupation
Worker or farmer N (%) 4 a7) 86 (15) 1 17) 14 25) 6 (16) 6 (26) 4 (33)
Clerk 8 (35) 179 (32) 1 a7 12 (21) 5 (14) 4 7X1 2 17)
Technical staff 6 (26) 119 (21) 2 (33) 10 (18) 8 (22) 5 (22) 3 (25)
Manager 1 4) 26 (5) 1 17) 2 4) 0 (0) 0 0 1 8)
Own-business 3 13) 90 (16) a7 13 1(23) 8 (22) 3 a3) 1 8)
Missing 1 (4) 56 (10) 0 (0) 6 (11) 10 27) 5 X22 1 (8)
Mother’s
occupation
Worker or farmer N (%) 6 (26) 135 (24) 1 (17) 16 28) 8 (22) 7 (30) 5 42)
Clerk 4 17) 133 (24) 1 17) 13 (23) 10 27) 3 3)1 1 8)
Technical staff 7 (30) 137 (25) 1 17) 9 (18) 5 14) 6 (26) 3 (25)
Manager 1 4) 9 (16) 0) 0 (0) 0 0) 0 0 1 (8)
Own-business 4 17) 86 (15) 2 (33) 14 (25) 7 (19) 4 a7 1 8)
Missing 1 (4) 56 (10) 1 (17) 5 9) 7 (19) 3 (13) 1 (8)
Father's education
Junior high N (%) 1 (@) 84 (15) 1 a7 14 (25) 4 11 4 @7 5 (42)
Senor high 6 (26) 143 (26) 2 (33) 14 (25) 10 27) 5 (22) 2 17)
College 14 (61) 256 (46) 2 (33) 21 (37) 10 27) 10 (43) 3 (25)
Graduate 1 @) 39 @ 1 a7 2 @ 2 5) ( 2 © 2 a7)
Missing 1 4) 34 6) 0 (0) 6 (11) 11 (30) 2 9) 0 0)
Mother’s education
Junior high N (%) 0 (0) 102 as) 1 a7 13 (12) 6 9) ( 5 (22) 3 (25)
Senor high 9 ) 145 (26) 3 (50) 20 (18) 11 17) 5 (22) 4 (33)
College 112 (91) 252 (45) 1 a7 17 (15) 11 17) 01 (43) 5 (42)
Graduate 1 @ 26 5) 1 a7 3 (3) 0 (0) 1 4 0 0)
Missing 1 1 31 (6) 0 (0) 57 (52) 37 (57) 2 ©)) 0 (0)
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Figure 10.3 Flowchart of the pilot and validation sudy of the M-CAST
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Table 10.6 Characteristics of participants meetingliagnostic criteria

No CAST Previous Assessment Consensus 1Q ADOS algorithm ADI-R algorithm
diagnosis diagnosis diagnosis
Observed Maximum  Y/N ADOS ADI-R A B A+B C D A BlI B2 C D
score score
A 16 16 N Y Y Y 118 3 4 7 0 0O 18 10 - 5 1
B 17 17 N Y Y Y 127 5 8 13 2 0O 10 8 - 3 1
C 15 15 N Y Y Y 117 2 8 10 2 0 14 9 - 4 2
D 16 16 N N Y Y 119 2 4 6 1 0O 15 15 - 3 1
E 15 15 N Y N Y 105 4 6 10 0 0 11 6 - 2 2
F 12 12 N Y N Y 114 2 5 7 1 0 12 7 - 2 1
G 2 2 N Y N N 137 4 7 11 2 0 2 7 -- 0 0

#Previous diagnosis of ASC, at the time of interviBove all cut-offs on the assessment instrunféiét a research diagnosis of ASC. Y=Yes, N=No.
ADOS algorithm: A: Communication; B: Reciprocal &ddnteraction; C: Imagination/Creativity; D: Semtyped Behaviours and Restricted Interests. ARlgRrithm: Al: QualitativeAbnormalities in

Reciprocal Social Interaction; B1: Qualitaitve Abmalities in Communication-Verbal; B2: Qualitaitk&normalities in Communication-Nonverbal; C: Retd; Repetitive, and Stereotyped Patterns of
Behavours; D: Abnormality of Developmental Evidahbr before 36 months.

Table 10.7 Test accuracy of the M-CAST for consensudiagnosis (minimum score)

Score Sensitivity (95%Cl) Specificity (95%Cl) PPV 05%CI) NPV (95%ClI)

12 100% (65%, 100%) 84% (81%, 86%) 8% (228)p) 100% (99%, 100%)
13 84% (46%, 98%) 90% (87%, 92%) 10% (4986} 100% (99%, 100%)
14 84% (46%, 98%) 93% (90%, 94%) 13% (6%86p 100% (99%, 100%)
15 84% (46%, 98%) 96% (94%, 97%) 22% (18986) 100% (99%, 100%)
16 55% (23%, 83%) 97% (96%, 98%) 23% (986p% 99%  (98%, 100%)
17 17% (23%, 55%) 98% (97%, 99%) 11% (19863 99%  (98%, 99%)
Table 10.8 Sensitivity analysis of test accuracy t¢lie M-CAST for consensus diagnosis (maximum score)

Score Sensitivity Specificity PPV NPV

12 100% (65%, 100%) 83% (80%, 86%) 8%  (448p) 100% (99%, 100%)
13 82% (45%, 98%) 90% (87%, 91%) 9%  (488p) 100% (99%, 100%)
14 82% (44%, 98%) 92% (90%, 94%) 12% (59%6p3 100% (99%, 100%)
15 84% (46%, 98%) 96% (94%, 97%) 22% (109863 100% (99%, 100%)
16 53% (22%, 82%) 97% (96%, 98%) 21% (8985) 99%  (98%, 100%)
17 17% (2%, 55%) 98% (97%, 99%) 11% (1%, $1% 99%  (98%, 99%)
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Table 10.9 Verification of existing diagnosis of AS in mainland China

No Age ADOS Previous Diagnosis ADOS algorithm ADI-R algorithm (@)
module diagnosis
A B AtB C D A Bl1 B2 C D

1 64 3 Autism Autism 7 14 212 1 4 21 18 -- 10 2 97

2 6.5 1 Autism Autism 8 12 20 4 3 28 15 - - 3 N/A

3 6.2 3 Autism Autism 7 14 21 1 0 1 9 -- 3 5 98

4 38 2 Autism Autism 7 12 19 0 1 13 12 - 6 5 NA
Tendency

5 4 2 Autism Autism 8 6 14 0 1 20 19 - 6 4 NA
Tendency

6 5 1 Autism Autism 8 13 21 4 1 27 - 14 6 4 NA
Tendency

7 6.7 2 Autism Autism 6 13 19 1 2 15 16 -- 3 2 NA

8 88 2 Autism Autism 8 14 22 2 5 20 11 - 7 5 NA
Tendency

9 6.7 1 Autism Autism 7 12 19 4 6 19 11 - 8 5 NA
Tendency

10 911 2 Autism Autism 9 13 22 2 1 21 12 - 5 5 NA
Tendency

11 3.9 2 Autism Autism 7 12 19 0 1 18 16 - 6 3 NA
Tendency

12 438 1 Autism Autism 5 10 15 4 2 16 13 - 3 5 NA
Tendency

13 6.5 1 Autism Autism 5 11 16 4 4 23 18 - 10 4 AN/

14 6.8 1 Autism Autism 4 112 15 1 2 22 - 11 2 3 NA
Tendency

15 45 1 Autism Autism 5 12 17 4 3 27 - 10 3 5 NA

16 54 1 Autism Autism 4 7 1 1 4 29 20 -- 9 5 NA

17 51 1 Autism Autism 4 7 12 1 0 22 15 - 4 5 NA
Tendency

18 9.7 1 Autism Autism 5 12 17 4 5 28  -- 12 8 5 NA
Tendency

19 81 3 Autism ASC 3 6 9 1 1 1 8 -- 5 3 86
Tendency

20 51 1 Autism Autism 6 9 15 2 1 26 16 -- 5 5 94

21 46 1 Autism Autism 7 13 20 4 1 24 8 -- 5 4 NA

22 6 2 Autism Autism 4 13 17 0 0 26 20 -- 4 4 N/A

23 9.9 2 Autism Autism 5 12 17 0 5 22 20 - 8 1 54

24 57 1 Autism Autism 5 122 17 4 0 21 - 13 5 5 NA

25 64 3 Autism Autism 6 11 16 2 2 21 14 - 6 N/A
Tendency 4

26 438 1 Autism Autism 3 10 13 3 3 24 - 9 9 5 NA

27 4.6 1 Autism Autism 8 11 19 4 5 21 15 - 6 3 NA

28 6.3 2 Autism Autism 8 13 21 1 1 26 22 - 10 5 AN/

29 6 2 Autism Autism 7 8 15 0 0 25 18 - 9 b5 97

30 6.6 3 Atypical ASC 2 4 6 0O 0 8 8 - 6 2 104
Autism

31 8.2 3 Autism Autism 5 14 19 1 1 29 20 - 8 5 98
Tendency

32 81 2 Autism Autism 7 14 21 1 4 25 21 - 10 5 93

33 5.9 2 Autism Autism 7 13 20 2 3 22 20 - 3 3 >146
Tendency

34 6 3 High- Autism 4 10 14 0 1 12 15 - 1 0 128
functioning
Autism

35 6.9 2 Autism Autism 4 12 16 2 2 10 9 -- 2 4 99

36 51 2 Autism? Autism 5 13 18 2 0 23 18 - 10 5 123

37 56 2 Autism? Autism 4 10 14 1 5 19 16 - 5 5 83
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No Age ADOS Previous Diagnosis ADOS algorithm ADI-R algorithm [0)
Module diagnosis
A B A+B C D A BT B2 C D

38 6.8 2 Autism Autism 4 13 1v 2 2 20 11 - 8 5 101
Tendency

39 538 2 Autism? Autism 4 10 14 0 1 22 15 - 4 4 110

40 5.2 1 Autism Autism 8 13 212 3 5 25 17 - 12 5 412

41 6.5 1 Autism Autism 10 14 24 4 6 23 19 - 6 5 108
Tendency

42 5.2 3 Autism Autism 3 9 12 0 0 5 8 - 3 3 124
Tendency

43 5.9 2 Autism Autism 3 10 13 2 1 1v 10 - 10 3 Oomn

44  10.7 3 Autism ASC 2 6 8 0O 1 20 12 - 11 3 105
Tendency

45 53 2 Autism Autism 5 122 17 1 0 27 18 - 8 1 116

46 5.9 2 Asperger Autism 6 12 18 2 3 22 20 - 2 1 39

47 6 2 Autism Autism 5 8 13 2 3 28 21 - 8 4 108
Tendency

48 5.2 2 Autism? Autism 8 17 25 2 5 25 17 - 8 5 N/A

49 6.2 2 Autism Autism 3 9 12 1 0 26 15 - 5 4 124
Tendency

50 5 1 Autism Autism 8 12 20 4 4 24 16 - 4 5 N/A
Tendency

ADOS algorithm: A: Communication; B: Reciprocal &ddnteraction; C: Imagination/Creativity; D: Seatyped Behaviours
and Restricted Interests. ADI-R algorithm: Al: Qiagiive Abnormalities in Reciprocal Social Inteiiact; B1: Qualitative
Abnormalities in Communication-Verbal; B2: Qualita Abnormalities in Communication-Nonverbal; C:dRéted, Repetitive,
and Stereotyped Patterns of Behaviours; D: Abnatynall Developmental Evident at or before 36 months

10.4 Discussion

10.4.1 Main findings

The cut-off of 15 on the M-CAST had good accurasyaascreening instrument for
ASC in primary school aged children (sensitivity9®4 specificity=96%)*2. The
drawback of the M-CAST is the low PPV. The childreho already had a diagnosis
of autism in mainland China all met the researdterca of ASC using standardised
diagnostic instruments.

10.4.2 Limitations

There are several limitations of this study. Thegi® was drawn from two primary
schools according to availability. Beijing is nonationally representative region of
China. Therefore, the results from this study mag be representative of the
population at a national level. The response rage@ening was high, but the sample
size was still limited. Only 66% of children in thegh score group>(L5) took part in
the assessment phase which may partly have comtdbio the low PPV 3%
Previous research suggested that non-respondepsdemiological studies on mental

health may have higher prevalence and more segaterés of mental disordé?s 4%
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A recent study on the effect of non-responders tdevdhe prevalence estimate of
ASC indicated the effect of non-response could waithin a study from phase to
phase. It found that non-responders were likelyekperience a higher rate of
problems relating to ASC than respond&ts

In the future, a large population-based sampleeidad to replicate this validation.
Only 5% of children in the low score grougl() were randomly selected for a
further assessment. This could lead to verificatmas of the screening results.
Verification bias occurs when only data from papdants who received a gold
standard test are used to assess diagnostic agttir&® In this study, the sampling
strategy for a further assessment was adoptedtfiertK study on the CAST for the
following reasons: first, in the previous UK stugliemo cases were found in the low
score grouf’ *?' ¥*® second, in the M-CAST pilot study, non-cases atdess than
or equal to 11; third, due to resource limitatioitswas not possible to assess all
children in the low score group; fourth, the aneslysf those invited and those not
invited for an assessment revealed similar sampkracteristics. There was no
difference between those invited and not invitethsnsample. Thus, it is unlikely that

verification bias was introduced by the samplingtsgy.

Another limitation of the study is that the ADOSdatine ADI-R had not previously
been validated in the general population in maihla@hina. Despite this, the
Taiwanese versions of the instruments were appravedprovided by the publisher
(WPS). However, differences between the EnglishBaidanese versions may affect
the assessment results. Feedbacks following thé&areh regarding the administration
and translation of these instruments were submitig¢de publisher in order that they

can be further updated.

Finally, all the ADOS and the ADI-R assessmentsenaonducted by the candidate
within a relatively short period of time. Due tcetlimitation of resources, interrater
reliability was not conducted. However, the caatiidwas a reliable examiner with
technical support from senior examiners in Camlaridgring the assessment phase.
Future research should ensure that consensus cogirgngs to establish reliability

will be conducted throughout the assessment phase.
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10.4.3 Comparison between the M-CAST and the UK CAST

The study design was adapted from the UK validasionly conducted in Cambridge
in 2003°°. The questions on the M-CAST were the same a&JKn€AST. The test
accuracy of the M-CAST was lower than that in th€ dlidation (sensitivity=100%,
95% Cl: 74%, 100%; specificity=97%, 95% CI: 93%9%8%°. The distribution of
CAST scores in each score group were different éetwthe Chinese and UK
studie$®®. The proportion of children who scored5 in the UK study (5.8%) was
higher than the China study (4.9%), while the prapo of children who scored 12-
14 in the China study (13%) was 2.7 times highanttihe UK study (4.8%).

These differences in score distributions betweertwo countries might be due to the
subtle differences in the designs of the two swudi€rst, the population frame of
these two studies was different. The UK study wasdacted in five schools in a
larger geographical area including both urban amelrareas. The China study was
conducted in two schools located in the same disimni the urban area of Beijing.
Differences in geographical characteristics of ¢hdwo samples may lead to
differences in score distributions. Second, respdosthe screen in the China study
(97%) was much higher than that of the UK study%426There were more missing
data in UK study (77% complete) than in the Chinalg (97% complete). Third, the
M-CAST was translated from the UK CAST. Some of ¢uestions on the M-CAST
provided examples after each item to assist pareritgeir understanding of what the
items were asking for. These examples were genefiaim the Taiwanese version of
the CAST as well as from feedback during the ihfitoting phase. It is possible that
understanding of certain items was different betwdee Chinese and UK parents.
Fourth, there are different education policiesdbildren with ASC between the UK
and China. Most children with a diagnosis of ASOniainland China do not attend
mainstream primary schodf In the China study, no child in the two primary
schools was reported to have a previous diagnds#&sS@ or any other psychiatric
conditions. In the UK study, six children had avies diagnosis of ASC and three
children were identified as new cases in the assgssphase. Social stigma towards
children with mental illness or disability has beeported in previous studies in
Ching’® *® It is possible that parents might not want thogiitd to be found having
difficulties of any kind during this research irder to avoid potential social stigma. If

this was the case, it is possible that the M-CASaswated by parents very
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conservatively, leading to lower M-CAST scores.tikifthe diagnostic assessments
were conducted by one examiner in the China stublije there were three examiners

in the UK study. Having only one examiner in theessment phase is not ideal, but
this was balanced by the fact that the identifiaskes were discussed with experienced

Chinese psychiatrists to reach a consensus cdge &aeach child.

The M-CAST showed good sensitivity and specifidityt low PPV. Low PPV is
inevitable since this study was conducted in a ge#neopulation where the
prevalence of ASC will be loWv(Chapter 1.4.3.1). Low PPV will generate a large
number of false positives screen results. Thiscctedd to negative consequences in a
population screening setting such as causing saedsanxiety to families whose
child’s screen result is positive but does not ha8€. However, in a research context,
parents are reassured that a proportion of childa@nss the score distribution are
invited for a further assessment to assess soethlcammunication development in
general. They were told that being invited for asessment is not an indication that

the research team think there is a problem witir tield.

10.5 Conclusion and future directions

This chapter has demonstrated that the M-CAST bespaable validity and thus can
be used as a candidate screening instrument foriAShinese primary school aged
children for epidemiological research. Due to passdifferences between Chinese
and UK parents in understanding of the items onQR&T, it would be useful to

examine the psychometric properties of the M-CAS€amparison to the UK CAST.

In order to obtain results that could be generdlisethe Chinese population, it would
be helpful to apply the M-CAST to a larger and meogpresentative population in
China. The findings also suggested the potentialetdiagnosis of children with

Asperger Syndrome and high-functioning autism inn€se population in mainland

China.
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Chapter 11 Test-retest Study of the Mandarin CAST

11.1 Introduction
When examining the utility of a screening instrumé&r ASC, both validity and
reliability should be taken into account. Relidlilcan be examined by conducting a

test-retest study.

The test-retest reliability of screening instrunsefor ASC has been reported in
previous studies. The descriptions of previousistidn the screening instruments
introduced in Chapter 2 are shown in Table 11.1e Téliability studies of these
instruments used different approaches for the apalyReliability of the CARS was
firstly investigated by examining the interrateregment across the cut-off using
Cohen’s kapp4® %°* Then it was examined by calculating the desampStatistic
intra-class correlation to assess the consistehquantitative measurements made by
observer®”. Cohen’s kappa was also used in a reliability sl the GADS™. The
test-retest reliability of the ABE’, the SCA”® and the SRS® was examined by
calculating the intra-class correlation coefficiehhe SC®™ and the SRS’ were
also analysed using a Pearson’s correlation cisifias well as the ASSE. One
ASSQ*® study also used a paired t-test to detect wheterdisagreement was

systematically random.

The test-retest reliability of the UK CAST was istigated in two studiés” **? The
first study was conducted in children aged 1-6 iwve fmainstream schools in
Cambridgeshire. The reliability of the CAST (<15sus>15) within 136 respondents
was good Cohen’s kappa 0.70f*~ The correlation between the two test scores was
0.83 Spearman’s rhp The second study was conducted in a high-scaamplé*?
which was an assessment sample of a prevalencg stuGambridgeshir8. The
second study reported a moderate agreement (<$bsxt5) (Cohen’s kappa0.41)
within 73 respondents. The correlation betweentesb scores was 0.63gearman’s
rho). In order to apply the M-CAST to a future popidatbased epidemiological
study in China, this chapter adopted the methodolof the second test-retest
reliability study of the UK CAST? to investigate reliability of the M-CAST in a

high-scoring assessment sample in mainland China.
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Table 11.1 Reported test-retest reliability of screning instruments for ASC in primary school aged cidren

Screening Instrument Candidate  Year  Sample size ahage Sample source Time interval Method Result
Childhood Autism Rating Pereird™ 2008 50 with autism: 3-17 University hospital Minimum 4 Kappa statistic r=0.90
Scale (CARS) years old patients weeks
Russeff*® 2010 103 with autism: 22- Clinical patients 12 months Intra class correlatio ICC=0.81
44.5 years old coefficient
Autism Behaviour Goodmaf’” 1995 17 blind children: 4- Clinical patients 11 weeks Intra class correlatiohCC=0.65 for
Checklist (ABC) 11 years old coefficient teachers; ICC=0.21
for parents
Gilliam Asperger’s Gilllam*® 2003 468 n/a 2 weeks Kappa statistic r=0.93
Disorder Scale (GADS)
Autism Spectrum Ehlerg™ 1993  139: 7-16 yearsold  Epidemiological study8 months Pearson’s correlation r=0.90
Screening Questionnaire sample coefficient
(ASSQ) Ehler§® 1999 65 (teacher version); Clinical patients 2 weeks Pearson’s correlationr=0.94 (teacher)
86 (parent version): coefficient r=0.96 (parent)
6-17
Social Communication Gau® 2011 86 with ASC : 2-18 Clinical patients 2 weeks Intra class correlatiodCC= 0.77-0.78
Questionnaire (SCQ) years old coefficient
Bolte"® 2000 17 with ASC N/A 12-24 months Pearson’s datien  r=0.74
coefficient
Social Responsiveness Ping*? 2006 22 with ASC; 51 Preschool children 1 month Pearson’s correlation=0.75
Scale (SRS) normal coefficient
Bolte'® 2008 838 normal Preschool children 3-6 months ralolass correlation 1CC=0.84-0.97
coefficient
Childhood Autism Williams** 2006  136: 5-9 years old Primary school studentsve@ks Kappa statistic; Kappa 0.70. r=0.83
Spectrum Test (CAST) Pearson’s correlation
coefficient
Allison**? 2007  73:5-9 years old Primary school studentsmofiths Kappa statistic; Kappa 0.41; r=0.67

Pearson’s correlation
coefficient

LFA: low functioning autism; HFA: high functioningutism; ADHD: attention deficit hyperactivity distr. N/A: not available.
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11.2 Method

11.2.1 Participants

The first M-CAST (CAST-1) was distributed to 737r@ats of children aged 6-11
years in two mainstream schools. In total, 714 gomesaires of the CAST-1 were

available for analyses. As per the sampling styabe@hapter 10, a proportion of the
responders were contacted two months after thekdison of CAST-1 and invited to

further assessment. The second M-CAST (CAST-2) ehasibuted to participants

who took part in the assessment. The time lag twbe completions of the two
tests was two to four months. In total, there wed8 respondents who completed
both CASTs. In order to encourage participatior, @AST-2 was not required to be
completed by the same parent/caregiver who contpldte CAST-1. Only those

children with the same informant who completedtthe CASTs were included in the

analyses.

11.2.2 Procedure

During the screening phase of the validation strefyorted in Chapter 10, parents
were asked if they would like to be contacted totHer research. After the screening,
all children who score@¢12 and a random 5% of children who scoredd were
invited to a further assessment. When the childaed their parents came to
assessment, the parents were asked to completeA&-2 which was identical to
the CAST-1. The CAST-2 was completed before thesroissessments using the
ADQS, the ADI-R and the RPM.

11.2.3 Data analysis
All analyses were conducted using STATA 10.0. Facheindividual, the maximum
score was calculated by recoding missing itemsne @ASC-positive score). The
minimum score was calculated by recoding missiegné to zero (ASC-negative
score). Initial analyses were undertaken using iiieimum score. Agreement
between scores from the CAST-1 and CAST-2 was ssddsy treating the data in
three ways:

1. in two score categories (<15 verstid)

2. in three score categoriesl(l, 12-14>15)

3. as a whole scale

184



Chapter Tést-retest Study

The main outcome for test-retest reliability wasnaasure of agreement, Cohen’s
kappa, which investigates the extent to which theregreement other than that
expected by chance expressed as a ratio to themmumxipossible agreeméht
Cohen’s kappa={Py)/(1-P.), where B is the observed agreement angisthe
expected agreement which is calculated by mulmgiythe row total by the column
total divided by the grand tofdf Standard interpretations of kappa are shown in
Table 11.2.

Table 11.2 Standard interpretations of the Cohen’kappa** **°

Value of kappa Strength of agreement
<0.20 Poor

0.21-0.40 Fair

0.41-0.60 Moderate

0.61-0.80 Good

0.81-1.00 Very good

Overall agreement of classification was calculdated a binary categorisation (<15
versus >15) as: B=(a+d)/N (letters refer to Table 11.5) and. P
=((a+b)/N*(a+c)/N+(c+d)/N*(b+d)/N)/N. Agreement wasalculated for scoring
positives on ASC X15): R, =2d/(2d+b+c), as well as both negative on ASE: P
=2al/(2a+b+c). This is the conditional probabilgiwen that one of the scores welb

or <15, while the other would be as W&l Exact binomial confidence intervals were
calculated for these proportions. Marginal hetenegly was assessed using an exact
binomial test. The null hypothesis of the exactobmmal test was that the marginal
proportions were equal, which indicated that thddobn had the same marginal
probability to move down a score group as well gsscore group over time. This is
to test whether the proportion of b out of b+chwr proportion of ¢ out of b+c equals

to 0.5. Since a two-sided exact binomial test wydied, the probability was doubled.

The next analyses were conducted to evaluate thabitity of the M-CAST using
three score groups<1l, 12-14 and15). Both the kappa coefficient and weighted
kappa coefficient were calculated. The latter todk account that movement across
two score groups as a result of the change in CASVas more important than
movement across one score group. Standard weightagreement were applied
using linear weights: 1 for no change of score gr&us for change of one group, and

0 for change of two score grodps
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Because the cut-off for the sampling of the M-CABTSstill provisional, it was
sensible to analyse the reliability of the M-CAS3 @ whole scale. The M-CAST
score was treated as a continuous variable. Déiserigtatistics were provided on the
score distribution at the CAST-1 and the CAST-2ic8ithe distribution of scores did
not follow a normal distribution, non-parametricatsitical tests were used for
analyses. The association between CAST-1 and CASGde?es was examined by
calculating a Spearman’s rank correlation coeffitieThe difference between the
scores on the CAST-1 and CAST-2 was examined by\Mitmoxon Signed Rank Test
to verify the association between two scores. @pgroach was adopted because the
correlation coefficients and their significance aarly justify that the two measures
are related but do not necessarily agree with edbbr. Therefore, there may be
perfect correlation but no agreeméht Thus, the correlation coefficients provide
limited information because two measures can biegtty correlated but biased with
respect to one anottféf In this study, because the CAST-1 and the CASiepe
used to measure the same quantity, they would pectad to be highly related. Thus,
both Spearman’s rank and Wilcoxon Signed Rank teste adopted.

The differences between scores of the two tests walculated with their mean and
standard deviation. The limits of agreements agentiean difference between the test

scores plus or minus 1.96 standard deviations.

Three sensitivity analyses were carried out tostigate the effect of missing data:

1. All missing data at CAST-1 and CAST-2 were recodex] one to give a
maximum score.

2. A mid-point score for each individual was generateldich was the average of
the maximum and minimum score (round up to theastarhole number). The
analyses were conducted using the mid-point score.

3. The analyses were repeated using minimum scoreASTEL and maximum
score of CAST-2. This approach was to investighéerhost extreme effect of

missing data on the observed difference in scores.
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11.3 Results

11.3.1 Informants

There was no requirement that the two CASTs mustdrapleted by the same
informants. Information on the informants of theottests is shown in Table 11.3.
Seventy informants (68%) at the time of the CASiiere the same informants at the
time of the CAST-2. Nine informants (8.7%) chandeaim the father at CAST-1 to
the mother at CAST-2, while eight informants (7.88hanged from the mother to the
father.

Table 11.3 Changes of informants in test-retest riglbility study

CAST-2
CAST-1 Father Mother Others Missing Total
Father 20 9 2 1 32
Mother 8 49 7 0 64
Others 0 2 1 0 3
Missing 2 2 0 0 4
Total 30 62 10 1 103

11.3.2 Characteristics of the study sample

The study sample was 70 children with the two CASdmpleted by the same
informant. Parents of 59 children (84.3%) complebeth CASTs with no missing
data, nine children (12.9%) had one item missing, @nother two children had three
or four items missing. The median age of the 7@otm was 8.4 years old (IQR: 7.7,
9.3; range: 6.3, 11.2). The mean IQ was 114 (IQ®, 125; range: 84, 143). Forty-
four children (64%) were born in Beijing while tbéhers were born in other cities in
mainland China. Fifty-three children (76%) were @my child while 13 children
(19%) had one brother or sister. The distributibage and sex is shown in Table 11.4.

Table 11.4 Age and sex distribution of the study saple

Sex

Age Boys Girls Total %
6 8 5 13 18.6

7 4 3 7 10.0
8 15 11 26 37.0
9 7 12 19 271

10 0 2 2 2.9
11 2 1 3 4.3
Total 36 34 70 100.0
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11.3.3 Minimum score

11.3.3.1 Two score categories

Agreement between the minimum score on the CASHidl @GAST-2 was examined
first by categorising children into two score greugl5 and>15) (Table 11.5). The
kappa statistic for the binary categorisation shbweat there was good agreement
between the score&gppa=0.64,p<0.001) when applying Landis’s categorisatign
The overall agreement of categorising an individoahe high score group-15) at
two tests was 88.6% (95% ClI: 79%, 95%). The speegreement £ in the >15
category was 71% (95%CI: 59%, 82%). The speciieament Rin the <15 score
group was 93% (95%Cl: 84%, 98%). Marginal hetereggrwas indicated (X~Bin (8,
3)) two-sided,p=0.73. This suggested that the differences in matgbproportions
were not significant, so children were not moreljkto move down a score group as

they were to move up a score group.

Table 11.5 Agreement between CAST-1 and CAST-2 (<iersus>15)

CAST-2
<15 >15 Total
CAST-1 <15 52 (a) 3 (b) 55 (a+hb)
>15 5 (¢) 10 (d) 15 (c+d)

Total 57 (a+c) 13 (b+d) 70 (N)

11.3.3.2 Three score categories

Examining all score groups separately, 44 childf8%) did not move score groups,
while 22 children (31%) moved down a score groumofg these, four children (6%)
moved from the>15 to the 12-14 score group and 18 (26%) childrened from 12-
14 to the<11 score group. Three children (4%) moved up aesgooup and all of
them moved from thell to 12-14 score group. One children (1%) moveal $eore
groups, fronmk15 to<11 score group (Table 11.6).

The overall agreement in the categorisations antbree score groups1l, 12-14,

>15) was 62.9% (95%CI: 50%, 74%). The weighted kappawed there was
moderate test-retest reliabilitgygppa=0.53,p<0.001).
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Table 11.6 Agreement between the CAST-1 and CAST(Z11, 12-142>15)

CAST-2
<11 12-14 >15 Total
CAST-1 <11 17 0 0 17
12-14 18 17 3 38
>15 1 4 10 15
Total 36 21 13 70

11.3.3.3Whole score

The median score on the CAST-1 was 13 (IQR: 12,rddge: 2-21). The median
score on the CAST-2 was 11 (IQR: 8, 13; range: R{Fgure 11.1&11.2). The
Spearman’s correlation coefficient between the swores was 0.73€0.001). The
Wilcoxon Signed Rank Test treated the scores ofGAS&T-1 and CAST-2 in each
individual as a test pair. The test hypothesis we the difference between the
CAST-1 and CAST-2 in each individual was equal @éooz The test statistic showed
there was a significant difference between testrsp#=0.0002). The median
difference between two test scores was -0.5 (I@R0O:range: -7, 3). More children
(50.0%) scored lower at the time of the CAST-2 thathe CAST-1 (Table 11.7).

Figure 11.1 Distribution of minimum scores on the @ST-1
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Figure 11.2 Distribution of minimum scores on the @ST-2
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Table 11.7 Score difference: minimum CAST-2 minus mimum CAST-1

Score Frequency Percentage % Cumulative %
difference

-17 1 0.97 0.97

-12 1 0.97 1.94

-10 2 1.94 3.88

-9 3 291 6.80

-8 1 0.97 7.77

-7 3 291 10.68

-6 6 5.83 16.50

-5 12 11.65 28.16

-4 9 8.74 36.89

-3 6 5.83 42.72

-2 6 5.83 48.54

-1 12 11.65 60.19

0 23 22.33 82.52

1 10 9.71 92.23

2 2 1.94 94.17

3 5 4.85 99.03

8 1 0.97 100.00

Total 103 100.00

11.3.4 Sensitivity analysis-maximum score

After treating all missing item as ASC-positive dee one), the agreement between
the maximum score on the CAST-1 and CAST-2 in teare groups was the same as
using the minimum score. The kappa statistic faeagent in two groups was 0.64
(p<0.001) and the overall agreement was 88.6% (959 @b, 95%). Children were

19C



Chapter Tést-retest Study

no more likely to move down a score group than tovenup a score group. The
overall agreement in the categorisations amongethoere groups<el, 12-14>15)
was 58.6% (95%Cl: 46%, 70%). The weighted kappaveldahe test-retest reliability
was moderatek@ppa=0.48,p<0.001). The median score on the CAST-1 was 13 (IQR
12, 14; range: 2-21). The median score on the CA%/Bs 11 (IQR: 8, 14; range: 2-
24). The Spearman’s correlation coefficient betwéen two scores was 0.70. The
Wilcoxon Signed Rank Test showed there was a sugmf difference between test
pairs £=0.0001). The median difference between scores WQR: -4, 0; range: -8,
3).

11.3.5 Sensitivity analysis-midpoint score

When using the average score between the minimuhmaximum scores of each
child, the agreement in two score groups (<15 ah6) was the same as using the
minimum score. The overall agreement in the categtions among three score
groups €11, 12-14,>15) was 61.4% (95%CI: 49%, 73%). The weighted kappa
showed there was moderate test-retest reliabKapga=0.52,p<0.001). The median
score of midpoint CAST-1 was 13 (IQR: 12, 14; range1). The median score of
midpoint CAST-2 was 11 (IQR: 8, 13.5; range: 2-ZBje Spearman’s correlation
coefficient between the two scores was 0.72. THedXdn Signed Rank Test showed
there was a significant difference between tessgpx0.001). The median difference

between scores was -0.5 (IQR: -4, 0; range: -3.5, 3

11.3.6 Sensitivity analysis-minimum and maximum scores

When using the minimum score at CAST-1 and maxinggore at CAST-2, the
agreement between the CAST-1 and CAST-2 for twoesgooups (<15 angl5) was
the same as using the minimum score. The overadleagent in the categorisations
among three score groupsl{, 12-14,>15) was 62.9% (95%CI: 50%, 74%). The
weighted kappa showed the test-retest reliabilitgs wnoderate képpa=0.53,
p<0.001). The median score of minimum CAST-1 waglQR: 12, 14; range: 2-21).
The median score of maximum CAST-2 was 11 (IQR:148, range: 2-24). The
Spearman’s correlation coefficient between the swores was 0.73£€0.001). The
Wilcoxon Signed Rank Test showed there was a sugmf difference between test
pairs =0.0004). The median difference between scoresWaqIQR: -4, 0; range: -
7, 3).
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11.3.7 Score difference and informants

Among 103 responders, the changes in each scatetrieon the M-CAST are shown
in Table 11.8. Thirty-three informants (32%) on DAST-2 were different from the
informants of the CAST-1 for the same child. Fag #ame children, the mean score
of the CAST-1 rated by fathers was higher thanntean score of the CAST-2 rated
by mothers (mean: 13.9, SD: 5.1). Similarly, theamscore of the CAST-1 rated by
mothers (mean: 13.3, SD: 3.8) was higher than teamof the CAST-2 rated by
fathers (mean 8.9, SD: 3.0). The results are showable 11.9.

Using the minimum score, the Spearman’s test shotivedcorrelation of the two
CAST scores of the same child whose father compléZ&ST-1 and mother
completed CAST-2 was 0.1<0.76). The paired samples were independent. The
Wilcoxon Signed Rank Test suggested there wasrdfisant difference between the
father's and the mother’s response to the CAST stdowards the same child
(p=0.02). The Spearman’s test showed the correlaifoiine two test scores of the
same child whose mother filled in the CAST-1 anthéa filled in the CAST-2 was
0.35 p=0.40). The paired samples were independent. Theo¥dn Signed Rank Test
showed there was a significant difference in the @AST scores for the same child
between mothers’ ( at CAST-1) and fathers’ judgen@nCAST-2) p=0.02).

Using either minimum or maximum score, the kappaigic showed the agreement
between fathers (at CAST-1) and mothers (at CASWap fair (kappa0.18,

p=0.171). The kappa statistic showed the agreemetteen mothers (at CAST-1)
and fathers (at CAST-2) was faikappa=0.38, p=0.084). However, the observed

agreement could be due to chance since thesesregrié not statistically significant.
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Table 11.8 Frequency of change in scorable items ¢ime M-CAST

No Question No of (%)
changes
1 Does s/he join in playing games with other cleifdeasily? 4 (5.7
5 Isitimportant to him/her to fit in with the pegroup? 7 (10.0)
16 Does s/he often bring you things s/he is intetk to show you? 7 (10.0)
10 Does s/he find it easy to interact with otheldcan? 9 (12.9)
13 Does s/he mostly have the same interests dehigers? 12 (17.1)
17 Does s/he enjoy joking around? 12 (17.1)
2 Does s/he come up to you spontaneously for @chat 13 (18.6)
11 Can s/he keep a two-way conversation going? 14 (20.0)
27 Does s/he make normal eye-contact? 14 (20.0)
21 Are people important to him/her? 15 (21.4)
6 Does s/he appear to notice unusual details thatomiss? 16 (22.9)
24 Does s/he play imaginatively with other childrand engage in role-play? 16 (22.9)
19 Does s/he appear to have an unusual memorefails? 17 (24.3)
30 Does s/he sometimes say “you” or “s/he” whee sfieans “I"? 17 (24.3)
14 Does s/he have an interest which takes up sb time that s/he does little else? 18 (25.7)
34 Does s/he try to impose routines on him/herseléin others, in such a way that it causes progffem 19 (27.1)
36 Does s/he often turn conversations to his/heyugte subject rather than following what the othe 20 (28.6)
person wants to talk about?
28 Does s/he have any unusual and repetitive mavisme 22 (31.4)
35 Does s/he care how s/he is perceived by thefélsé group? 22 (31.4)
20 Is his/her voice unusual (e.g., overly adudtt,for very monotonous)? 23 (32.9)
37 Does s/he have odd or unusual phrases? 23 (32.9)
8 When s/he was 3 years old, did s/he spend d tohe pretending (e.qg., play acting being a supsshor holding 25 (35.7)
teddy’s tea parties)?
25 Does s/he often do or say things that are &cte socially inappropriate? 25 (35.7)
15 Does s/he have friends, rather than just actprains? 26 (37.1)
31 Does s/he prefer imaginative activities suchlag-acting or story-telling, rather than numberdisis of facts? 27 (38.6)
7 Does s/he tend to take things literally? 28 (40.0)
29 s his/her social behaviour very one-sided dwdys on his/her own terms? 28 (40.0)
9 Does s/he like to do things over and over adaithe same way all the time? 29 (41.4)
18 Does s/he have difficulty understanding thesite polite behaviour? 29 (41.4)
32 Does s/he sometimes lose the listener becauss ekplaining what s/he is talking about? 31 .3M
23 Is s/he good at turn-taking in conversation? 33 (47.1)
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Table 11.9 Score difference and different informarg

Informants of Statistic tests Score
same child Minimum Maximum Mid-point Extreme*
CAST-1 father ~ Spearman’s  0.12 0.09 0.12 0.14
CAST-2 mother rho
Wilcoxon 0.02 0.03 0.02 0.03
Signed Rank
Test: p-value
CAST-1 mother Spearman’s  0.35 0.68 0.51 0.68
CAST-2 father  rho
Wilcoxon 0.02 0.02 0.02 0.02
Signed Rank
Test: p-value

*extreme: using the minimum of CAST-1 and the maximof CAST-2

11.4 Discussion

11.4.1 Main findings

This study is the first to investigate the religpilof the M-CAST as a screening
instrument for ASC in Chinese population. Within amerage of three months
between the two tests, the test-retest reliabditythe M-CAST among two score
groups (<15 versusl5) was goodkappa=0.64,p<0.001) among the questionnaires
completed by the same informants. The test-retdthility across three categories
by the same informants was moderatei@hted kapp=0.53,p<0.001). In addition,
when the M-CAST was treated as a whole scale,sthidy found a good correlation
between the scores of the CAST-1 and CASBe@rman rhe0.73). The Wilcoxon
tests found that there was a possible differencgcare distributions of the CAST-1
and the CAST-2.

11.4.2 Limitations

One limitation of this study was that the same rimfant for two CASTs cannot be
ensured in this study. As a result, only 68% of itifermants were the same for the
two CASTs (n=70). Thus, the sample was relativeialé However, the sample was
drawn from two mainstream primary schools with teeponse rate at 97% in the
screening phase and 65% in the further assessitenhigh participation rate should
have ensured the representativeness of the studplesdor the population in those
two schools. However, the results cannot repredengeneral population in China as
Beijing may not be considered as a national reptasige population for China due

to its special political and economic stdtisSecond, it was possible that there has
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been response bias. Because the parents who atwe@drticipate in further
assessment may be those who were more concernatithbo children’s social and
communication ability than the non-responders @ttho schools. Third, the time gap
between the CASTs was between two to four monthsvhaa not precisely known for
each child, however, being such a short enouglogeri time one would not expect
major changes due to child development or otheermat factors. Fourth, two
administrations of the CAST were conducted in défe settings in this study. The
CAST-1 was completed at home while the CAST-2 wasmpleted during an
assessment setting in a hospital. When the panentsinvited to a formal assessment,
they may have re-evaluated the severity of thaldshbehaviours and gave different
scores to some items on the CAST. The change thgetmay contribute to the
change of score on CAST. However, this could notneasured since the candidate
was conducting assessments when the parent wiag fitl the CAST-2. Fifth, there
were missing data in both CASTs. They were hanbiedifferent approaches in order
to explore the impact of the missing values. Similasults were found which
indicated it was unlikely that the missing data rtadfibcted the overall test-retest

reliability.

11.4.3 Comparison between the M-CAST and other instruments

The test-retest reliability of the M-CAST reportedthis study was lower than the
first UK study conducted in the general populatitiowever, by using similar
research methodology, this study found the tesstateliability of the M-CAST was
higher than the UK CAST in the high scoring sarfiglérhe differences in those two
study samples should be acknowledged. Although btities were conducted in a
high scoring sample, the UK sample did not recchitdren who scoreg11 while

this study recruited children from all three scgreups.

The reported test-retest reliability of some sciegimstruments for ASC was higher
than the M-CAST (Table 7.1). For the instrumentsdus children of primary school
age, the ASSQ had good reliability=0.96)8 as did the SCQr£0.74¥%and SRS
(r:O.75)41°. However, the previous studies of other instrumesdopted different
sampling strategy from this study. This study wasducted in a high scoring sample
within which 78.6% of the children scored abovemund 15 (12-14). The difference
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in research methodology as well as the analyticathods between this study and

previous studies made it difficult to compare thesults directl{*>

11.4.4 Possible cultural influence

Despite the differences in study samples, thisystadnd similar results with the UK
study conducted in high scoring group. Both stutbesd that children were no more
likely to move down a score group than move uphm €AST-2 compared with the
CAST-1. This may partly due to a statistical pheraon, regression to the mean,
which occurs when repeated measurements are testethe same subjéct
Generally, due to the random error of observed emlwhen observing repeated
measurements in the same subject, relatively hidbve observations are likely to be
followed by less extreme ones rather nearer thpstbtrue meatt®. Thus, the score
in CAST-2 was less than CAST-2 in some childrenweheer, it was also possible that
the child's behaviours rated as ASC-positive by pheents at CAST-1, were not
noticed or found out to be not obvious later on wkigey completed the CAST-2. It
was also possible some parents may have learnt gmypurpose of the assessment
from other parents whose children had completed gbgessment. It has been
suggested that children with mental disorders inntaad China may experience
stigma from the societ{? *”® Thus, it is possible that parents tried to sdoveer on
the CAST-2 to show that their children have no fepis. Adapting screening
instruments developed in one culture for anothdturel is not without difficulties.
This is because the recognition of autistic featurethe original culture may have a
specific set of behavioural norms and expectatiovisich are not necessarily the
same as the culture in the adapted codtitryn addition, the possible difference in
the perception of children’s behaviours betweehdet and mothers might influence
the reliability of the M-CAST. The difference mag ldue to the potential different
roles of father and mother in a family. Since inr@h mother is generally the carer of
the family while father focuses on provide finah@apport. Thus, it is possible that
the time and occasions that father spends witlchiid is different from mother and

expectations of the child’s social behaviours affer@nt between two parents.
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11.5 Conclusion and future directions

The test-retest reliability of the M-CAST was foutwl be moderate to good in a
Chinese population. This result demonstrated sovideece for the M-CAST to be
recommended as a candidate screening instrumeASGrin epidemiological studies
in mainland China. Cultural aspects may be impaériarthe adoption of screening

instrument for the Chinese population.
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Chapter 12 Comparison of Performances between the
Mandarin CAST and the Clancy Autism Behaviour Scale

12.1 Introduction

Chapter 4 showed that previous studies in main@hoha adopted varied research
methodologies for case definition. The most fredlyemsed screening instrument is
the CABS"%, which was first developed in the West in 1989However, there has
been almost no research on the CABS in westernlatipu after the 1970s. No data
are available on the utility of the CABS in the WeEhus, it is difficult to compare
the prevalence estimates from previous studiesamlend China with more recent
estimates in other countries. The M-CAST demonstradcceptable validity as a
screening instrument for ASC in the Chinese poputafChapter 10), as well as good
test-retest reliability in same respondéwappa=0.64) (Chapter 11). This chapter aims
to compare the utility of the M-CAST with the CABS ASC screening instruments

for ASC in a Chinese population.
12.2 Method

12.2.1 Participants

The participants of this study were drawn from wemnples in the validation study of
the M-CAST described in Chapter 10. The first sampbmprised children who
already had an ASC diagnosis in clinical settingsmainland China (n=50). The
second was the assessment sample of the validstimly (n=103). Thus, a total
number of 153 children completed a diagnostic @ssest using the ADOS, the ADI-
R and the RPM. At the beginning of the assessntlieatparents of children with an
existing diagnosis were asked to fill in both a M&T and a CABS, while the
parents of children from primary school was onlkeakto fill in a CABS for this
study. Three children were excluded from the ams\ysecause only the children who
completed both the M-CAST in screening phase arddABS in assessment phase
were included for this study. Thus, the data of IBldren were available for

analyses.
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12.2.2 Statistical analysis

Missing items on the M-CAST and the CABS were gigevalue of 0 (ASC-negative
value) to generate the observed score for furthalyais. The score distribution of the
M-CAST and the CABS was described by mean, mediad the IQR. The
performance of the M-CAST and the CABS were exanhity the following
analytical strategy: 1) Agreement between the singeinstrument and standardised
diagnostic assessment was examined using the Gohkapp&™ 2) Validity was
examined by calculating the sensitivity, specificRPV and NP¥ 3) Differences in
score distribution of two instruments between dakitd with ASC and typically
developing children: the independent samples twest used if the distribution was
robust normal, while the Mann-Whitney U test wasdug the distribution was highly
skewed. The normality of the distribution was exaadi by the Skewness-Kurtosis
test. The null hypothesis of the Skewness-Kurtdss is that the distribution is
normal. Thus, a non significant test result suggtst distribution is normap$0.05);

4) Correlation of scores on the two screening imsénts and the scores on the ADOS
and the ADI-R algorithms: Spearman’s rank correlattoefficient. The score of the
ADOS and the ADI-R was the sum of all categoriesthe algorithm of each
instrument; 5) Discriminant power in differentiagichildren with ASC from typically
developing children: the receiver operating chamastic (ROC) area-under-curve
(AUC) analysis was usét “ The analyses were conducted in STATA 10.0.

12.3 Results

12.3.1 Participants’ characteristics

In total, 150 children took part in this study, which 46 children with an existing
clinical diagnosis of ASC and another 6 childreceieed a research diagnosis of ASC
after the diagnostic assessment. The mean ageisofséimple was 7.7 years old
(SD=1.6). The mean age of the autistic cases waydhars old (SD=1.2) while the
mean age of the typically developing children wasy@ars old (SD=1.6). There were
98 (66%) boys and 52 (34%) girls in this samplehvat sex ratio of 1.9:1 (male:
female). Among 52 children with ASC, the sex rati@s 6.3:1 (male: female).
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12.3.2 Overall distribution of the M-CAST and the CABS

125 questionnaires of the M-CAST (83.3%) were faltynpleted while the remaining
(n=25) had missing items. Using the cut-off of &6,children (44%) scored equal to
or greater than 15 on the M-CAST. The mean scorghenM-CAST was 14.7
(SD=5.7) and the median was 14 (IQR: 12, 18; raB¢gE9). All 150 questionnaires of
the CABS (response rate: 100%) were fully completésing the cut-off of 14, 46
children (31%) scored equal to or greater than ri4he CABS. The mean score on
the CABS was 10.7 (SD=5.4) and the median scorel@4tQR: 7, 15; range: 0-25).

12.3.3 Test accuracy

Using the cut-off of 15, the overall agreement lestv the M-CAST and the
consensus diagnosis was 83% (95%CI: 76, 88). Tippakatatistic suggested the
agreement was goo#lgppa0.64,p<0.001). The sensitivity of the M-CAST was 89%
(95%CI: 77, 96). The specificity was 80% (95%CI; 8@). The association between
the M-CAST and the consensus diagnosis is showabie 12.1.

Table 12.1 Agreement between the M-CAST (<1%15) and consensus diagnosis

Consensus diagnosis

ASC Non-ASC  Total
CAST >15 46 20 66
<15 6 78 84

Total 52 98 150

The overall agreement between the CABS and theeosns diagnosis was 75%
(95%CI: 67, 81). The kappa statistic suggested d@lgeeement was moderate
(kappar0.43,p<0.001). The sensitivity of the CABS was 58% (95%43, 71). The
specificity was 84% (95%CI: 75, 90). The PPV wa%6®5%CI: 50, 79). The NPV
was 79% (95%Cl: 70, 86). The association betweenGABS and the consensus
diagnosis is shown in Table 12.2. The test accudciwo screening instruments
overall and in three different subgroups includimagmal IQ group (IQ70), boys and
girls is shown in Table 12.4.

Table 12.2 Agreement between the CABS (<1#14) and consensus diagnosis

Consensus diagnosis

ASC Non-ASC Total
CABS >14 30 22 52
<14 16 82 98

Total 46 104 150
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12.3.4 Score distributions and ASC status

Figure 12.1 shows the scores on the M-CAST andCthBS of the same individuals.
The mean scores on the M-CAST and the CABS witliiddeen with ASC and
typically developing children are shown in Tablés3l The Skewness-Kurtosis test
showed the score distribution of the M-CAST wasnmalr (0=0.42), and the score
distribution of the CABS was also normak(Q.06). Thus, the independent t-test was
performed to compare mean scores on the two insmtsnbetween children with
ASC and typically developing children. The meanrescon both the M-CAST and
the CABS in children with ASC were significantlyghier than those of typically
developing childrenp<0.001). The correlation between scores on the M6CAnd
the CABS was moderately correlat&@péarman’s rhe0.57,p<0.001). In the clinical
sample, the correlation between the scores onwbeiristruments was moderately
correlated $pearman’s rhe0.52, p<0.001). However, in the population sample, the
correlation was wealSpearman’s rhe0.28,p=0.0036). The score distributions of the
M-CAST and the CABS in children with ASC and tydigadeveloping children are
shown in Figure 12.2 & 12.3.

Table 12.3 Scores on the two screening instrumenry ASC status

ASC (n=52) Non-ASC (n=98)

Mean (SD) Mean (SD)
CAST 11.9 (15.8) 19.9 (4.7)
CABS 14.3 (5.1) 8.7 (20.7)

Figure 12.1 The M-CAST and CABS scores in the sanahild*
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Figure 12.2 Score distribution of the M-CAST in chidren with and without ASC
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Figure 12.3 Score distribution of the CABS in childen with and without ASC
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12.3.5 Correlations with scores on the ADOS and the ADI-Ralgorithms

During ADOS assessments, 18 participants were ast@ied using module 1 (12%),
21 participants were administered using modulef4)Lland 111 participants were
administered using module 3 (74%). The mean scorethe ADOS was 7.54
(SD=10.0). The median score on the ADOS of childméih ASC was 20 (IQR: 15,
25; range: 3-34), while the median of typically deping children was 0 (IQR: 0O, 1,
range: 0-13). The median score on the ADI-R ofdrbih with ASC was 54.5 (IQR:
42.5, 65; range: 5-77), while the median of tygicdeveloping children was 3 (IQR:
1, 7; range: 0-59)The Skewness-Kurtosis test showed that the disioibwf scores
on both the ADOS and the ADI-R were highly skew€&dus, the Mann-Whitney U
Test was used which showed that the median scoréh@nADOS algorithm of
children with ASC were significantly higher tharattof typically developing children
(p=0.0061). The Mann-Whitney U Test showed the mediaore on the ADI-R
algorithm of children with ASC was significantly ghier than that of typically
developing childrenpg=0.0084). The correlation between scores on theA%Tand
scores on the ADOS and the ADI-R algorithms wasrérad. The score on the M-
CAST was significantly correlated with both scores the ADOS $pearman’s
rho=0.64) and the ADI-R§pearman’s rhw0.59). The score on the CABS was also
significantly correlated with the scores on the AB@pearman’s rhe 0.44) and the
ADI-R (Spearman’s rhs0.49).

12.3.6 Comparison between the M-CAST and the CABS

The performance of the M-CAST and CABS was compausihg the receiver-
operating-characteristic (ROC) area-under-curve @hdnalysis. The M-CAST had a
significantly higher AUC (0.90) than the CABS (0)7®=0.0002) (Figure 12.4 &
Table 12.4). The performance of the two instrumewvas also further compared in
three subsamples of children with normal IQXMQ), and in boys and girls separately.
The M-CAST had a significantly higher AUC (0.88aththe CABS (0.79)pE0.008)
in children with normal IQ. Within boys, the M-CASad a significantly higher AUC
(0.92) than the CABS (0.80p£0.0025). Similarly within girls, the M-CAST had a
significantly higher AUC (0.92) than the CABS (0)6(p=0.0106). Those results
suggested the M-CAST performed significantly bettttan the CABS in
distinguishing children with ASC from typically deteping children.

20¢



Chapter 12: M-CR&hd CABS

Figure 12.4 Receiver operating characteristics (ROJCcurves for the M-CAST
and CABS
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Table 12.4 Performances of the M-CAST and the CABS

CAST cut-off > 15 CABS cut-off> 14

Whole sample (n=150)

AUC (95%Cl)

0.90 (0.84-0.96)

0.79 (0.71-0.87)

Sensitivity (95%Cl) 0.89 (0.77-0.96) 0.58 (0.431).7
Specificity (95%Cl) 0.80 (0.70-0.87) 0.84 (0.75®.9
PPV (95%Cl) 0.70 (0.57-0.80) 0.65 (0.50-0.79)
NPV (95%Cl) 0.93 (0.85-0.97) 0.79 (0.70-0.86)

Normal 1Q (n=127)
AUC (95%Cl)

0.88 (0.80-0.96)

0.79 (0.69-0.88)

Sensitivity (95%Cl) 0.88 (0.71-0.97) 0.56 (0.384).7
Specificity (95%Cl) 0.79 (0.70-0.87) 0.84 (0.75@.9
PPV (95%Cl) 0.58 (0.43-0.72) 0.53 (0.35-0.70)
NPV (95%Cl) 0.95 (0.87-0.99) 0.85 (0.77-0.92)
Boys (n=99)

AUC (95%Cl) 0.92 (0.85-0.98) 0.79 (0.71-0.89)
Sensitivity (95%Cl) 0.89 (0.76-0.96) 0.60 (0.444).7
Specificity (95%Cl) 0.80 (0.67-0.89) 0.83 (0.71-0.9
PPV (95%Cl) 0.78 (0.65-0.89) 0.75 (0.58-0.88)
NPV (95%Cl) 0.90 (0.77-0.97) 0.71 (0.59-0.82)
Girls (n=51)

AUC (95%Cl) 0.92 (0.82-1.00) 0.67 (0.42-0.91)
Sensitivity (95%Cl) 0.86 (0.42-1.00) 0.43 (0.100.8
Specificity (95%Cl) 0.80 (0.65-0.90) 0.84 (0.70®).9
PPV (95%CI) 0.40 (0.16-0.68) 0.30 (0.07-0.65)
NPV (95%ClI) 0.97 (0.86-1.00) 0.90 (0.77-0.97)
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12.4 Discussion

12.4.1 Main findings on test utility

This chapter examined and compared the utilityhef M-CAST and the CABS as
screening instruments for ASC in primary schooldaghkildren in mainland China.
Both the M-CAST and CABS can distinguish childreithwASC from typically
developing children. The performance of the M-CA&Ta screening instrument for
ASC was found to be better than the CABS illustidig calculating test validity and
conducting the ROC-AUC analysis. The score of th& NST was more correlated
with the scores on both the ADOS and the ADI-R athms. Overall, the M-CAST
demonstrated better utility of distinguishing chdd with ASC from typically
developing children than the CABS.

12.4.2 Limitations

Limitations of this study included: 1) The childremth an existing diagnosis of ASC
were younger than those from primary schools; hawnehe children were within the
applicable age range of the CAST (4-11 years ¢fdjnainland China, the applicable
age range for the CABS covers all ajésThe difference in age is unlikely to
influence the performance of two instruments sititey were applied to the same
sample; 2) The sample size was limited, especiaysubsample of girls, which led
to relatively wide confidence intervals of the testuracy. 3) The examiner of the
ADOS and the ADI-R was aware of the ASC status lufdeen with an existing
diagnosis before their completion of the M-CAST ahe CABS. However, the
examiner was blind to the M-CAST scores of thedreih from primary schools until
the completion of the assessment. Thus, this difieg in administration was unlikely
to influence the performances of the two instruree#} This sample was drawn from
two groups including a clinical sample and a schmapulation sample. It might not
be representative for the general population. SBi% of the sample were children
with an existing diagnosis of ASC whose parents rhaye more knowledge on
autism, and thus they might be clearer about wiattéms on the questionnaire were
looking for than parents in the general populatiernChina. Thus, when applying
those figures to a population level, some cautiooukd be applied. In future study,
larger clinical or population sample should be exgdl to test the utility of the two

instruments.
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12.4.3 Validity of the M-CAST and CABS

When applied to the whole sample, the sensitivitghe M-CAST was higher than
that of the CABS. The sensitivity of the M-CAST wigi® similar in boys and girls,
while the CABS had a higher sensitivity in boysrthia girls. The lower sensitivity of
the CABS suggested that using the CABS as the magéstrument for ASC would
potentially have more false negatives and miss robildren who actually have ASC
than using the M-CAST. This could potentially detajerrals to further diagnosis and
appropriate intervention of those individufs The specificity of the M-CAST and
the CABS were both good with the latter showingtslibetter results than the former.
The PPV of the M-CAST was higher than the CABS. Huver, both of them were
quite low. This result might be partly due to thetfthat the value of PPV depends on
the prevalence of the condition. The prevalencémasés of ASC in girls were
generally reported as much lower than that of ffoy&>which led to the much lower

PPV of both instruments within girls.

12.4.4 Possible explanations for the better performancefdhe M-CAST

There several possible reasons for the better megioce of the M-CAST than the
CABS: 1) The CABS was developed in 1969 for idemti children with infantile
autism which definition was much narrower than BaASC'"2 It was introduced to
China during the 1980s as a screening instrumen€hildhood Autism®®. The M-
CAST was developed in 2002 as a screening instrufoendentifying children on
the whole autism spectrum in the general populafidus, it was possible that the
children with less obvious autistic features whictuld be picked up by the M-CAST
would be missed by the CABS. 2) The test accurac/ \alidity of the CABS was
examined mainly in clinical samples but not in tfemeral populaticfi* 3°* while the
UK CAST has been piloted and validated twice indbeeral populatidi®, and it has
been used in recent large population epidemiolbgesearct. 3) The usage of the
CABS is also non age-specific in China. Althougtvéts designed for infantile autism,
it has been used for all age groups in the Chipepelation in previous studi&s*":
Thus, it is possible that the items on the CABSehaut covered the subtle autistic
features of individuals on the border autism speetrThe M-CAST was designed to

be used in primary school aged children from thg beginning.
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12.5 Conclusion

The adoption of recent-developed screening andlatdised diagnostic instruments
for case identification in autism research in mamd China led to the results more
comparable with the results in Western countridsee M-CAST showed acceptable
performance in the identification of children wigSC in this sample drawn from
both clinical settings and the general populatlbperformed better in distinguishing
children with ASC from typically developing childrehan the CABS, a currently-
used screening instrument for ASC in mainland Chirfee scores on the M-CAST
were better correlated with scores on the stanskdddiagnostic instruments, the
ADOS and the ADI-R than the CABS. This study preddsome evidence to
recommend the M-CAST as a candidate screeningumsint for ASC in primary

school aged children in mainland China.
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Chapter 13 Psychometric Properties of the Mandan CAST

13.1 Introduction

Due to the lack of biomarker, the diagnosis of AS@l depends on behaviour
description¥® ASC were previously conceptualised as a discresegory,
qualitatively different from other subgroups withhe PD3*. However, there has
been an emerging consensus that ASC are dimengilis@iders representing the
upper extreme of one or more quantitative traitfictv traits are likely to be
continuously distributed in the population sam{f&¥’ Early evidence for this
proposed dimensional concept was collected fromiesuon the association between
genetic liability for ASC and the milder, non-pspgathological features within the
relatives of individuals with ASE’ Further population studies provided evidence
that autistic traits are continuously distributed large general populatidff 42
Debates have emerged as to whether there is ogle simension that could capture
the three impairment domains of the condition oethier there would be mdfé
Factor analysis has been used to explore the p@sbibensions of ASC with the data
collected using screening and diagnostic assessnmmattuments in different

sample&® 4%

Constantino and colleagi&5ssuggested a single autism dimension to explaithall
behaviours in the autistic trait. It was basedindihgs from the factor analysis of the
psychometric structure of the ADI-R and the SRSath clinical and population
sample&® *3! Other researchers using factor analysis suggéséedhe impairments
of ASC might be multidimensiori&f, which meant the conditions may have more
than one continuous latent trait. Three studiesguie data from the ADI-R proposed
three-factor solution for the structure of ASC. hdtugh the structure of these
proposed factors were different among studiesgtfastors roughly covered the three
core domains of impairment of ASE*** Another two studies based on the ADI-R
suggested a two-factor solution was sufficient tpl&n the autism continuum
including Social/Communication and Restricted/Stgyeed Behaviouf$™ % One
study proposed a four-factor solution on data frira ADI-R and a five-factor
solution on data from the ADG%. Reviews on the exploration of ASC dimensions

have suggested the possible reasons for the lac&nsfistency regarding the number
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and structure of factors identified by previousdi&d® *?® This inconsistency could
be partly explained by the heterogeneous reseagsigrs. The results could be
influenced by the sample characteristics, the patfithe assessment instruments, and
also by the subjective interpretations when nanthgy identified factors in factor
analysié®®. Most the exploration of autistic traits was cocihdl in clinical samples
with individuals of ASC. It should be borne in mititht, the underlying autistic traits
identified from such studies might be differentnfrstudies conducted in general
population within which there is a large proportiohindividuals without ASC. A
recent study examined the factional nature of ABR general population of 13,138
in the UK indentified 7 factors including verbalilély, language acquisition, social
understanding, semantic-pragmatic  skills, repetitereotyped behaviour,
articulation and social inhibitidff. Although there has been no agreement on the
number or structure of latent factors for ASC, theloration of the dimensional
approach can help with the evaluation of screemind diagnostic instruments for
ASC. This process could indicate which possible atigions of ASC have been
reflected by the items on the instrument. Suchametehas been conducted using
several instruments for ASC: the ASEH*° the SRE? the AF*** the Sub-
threshold Autism Trait Questionnaire (SAT() the Child Behaviour Checklist
(CBCL)**“ the Adult Asperger Assessment (AXA) the GARS*” and the CAR%*

A summary of those previous studies on factor emnﬁf‘? is shown in Table 13.1.
Most investigation of the psychometric properti€sareening instruments for ASC
was conducted in Western population. Little rededras been done in the Chinese
population. One exception is the SCQ. The SCQ wasskated into Traditional
Chinese and applied to 317 parents of childrenurext from clinical settings in
Taiwarf®® A three-factor solution was proposed based endtita from the Chinese
SCQ including Social Interaction, Repetitive Beloavs and Communication.
Previous chapters demonstrated that the M-CASTbeanonsidered as a candidate
screening instrument for ASC in mainland China.sTdhapter is to explore the factor

structure of the M-CAST in Chinese population.

Traditional factor analytical methods uses the iooimtus observed data to explore the
underlying continuous latent variab® Factor analysis provides a linear factor
combination or principle components for observedres on the tests based on

continuous dafd **” However, these methods are not appropriate te wdth binary
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item response (yes/no), such as the M-CAST, dukddact that the factor analysis
assumption of item responses is on a continuousaffét*° If categorical data are
treated as continuous data in factor analysis, tthe factor structure might be
distorted in a multi-dimensional analysis and thetdr loading might be biased in
uni-dimensional modet&® **° When applying linear models to binary data, the
predictions generated may not be within the pldesiange (<0 or >£§***! Figure
13.1 shows the unfitness of a linear predictor rheden it is applied to categorical
datd®> The red dots were the true association betweenotiserved categorical
variables and the continuous latent variable. Whercategorical data were treated as
continuous, a linear model was generated to idtistthe association which was the
black line. The red dots cannot be well capturedhsy black line provided by the
linear model, so the association suggested by tiiehwas not appropriate for such

data.

“Have you experienced breathlessness?”
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Figure 13.1 Unfitness of linear predictor model apfped to categorical dat
Note: This figure was generated from the Britishlaoiner data. The red dots illustrated the trismeisition between observed
categorical variables and the continuous lateriblle in the sample. The black line showed the rhgeeerated from linear
predictor model if the categorical variable wasiteel as continuous.

é152

To highlight this point, a combination approach e®n adopted to evaluate the
factor structure of screening instruments with binaespons®&® This approach
consists of the Categorical Data Factor analysBFR&) and the Item Response
Theory* (IRT). Following this method, the exploration aftpntial factors of the M-
CAST is conducted by the exploratory CDFA and ttienconfirmatory CDFA using

the IRT model in the same Chinese population.
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Table 13.1 Description of studies on factor analysiof screening instruments for ASC

Chapter 13: Psychored®rioperties

Screening Author Sample Sample Age Analytical No. of factors Proposed factors
instrument & year size source (SD) methods
Autism Posseru® 6,229 General 7-9 PCA & EFA 3 1. Social function
Spectrum Screening 2008 population 2.Autism-associated problems
Questionnaire 3. Cognitive style associated with HFA/AS
(ASSQ)
Social and Gau“*® 736 Clinical ASC and relatives 2-18 CFA 3 1.Souitgraction
Communication 2011 2. Communicatio
Questionnaire (SCQ) 3. Repetitive behaviour
Social Constantin&™ 226 Clinical PDD and other disorders 4-18 CA&PCA 1 Single underlying ‘autism’ factor
Responsiveness Scale2004
(SRS)
Autism Quotient Auyeund®? 1,765 General population and clinical ASC ~ 4-9 PCA 4 1. Mind-reading
(AQ) 2008 2.  Attention to detail
3. Social skill
4. Imagination
Stewart* 536 University students Mean 24.3 EFA & CFA 4 1. Socialness
2009 (10.5) 2. Pattern
3. Understanding others/communication
4.  Imagination
Hoekstrg* 1,299 University students and Mean: 21.9(3.69); CFA 2 1. Social interaction
2008 general population 35.68(6.33) 2.  Attention to detail
Child Behaviour Pandolff* 128 Clinical ASC 1.5-5 CFA 3 . Internalizing
Checklist (CBC) 2009 2. Externalizing
3. Total problems
Gilliam Autism Lecavaliet*’ 284 ASC students Mean: 9.3(3.9) PCA & EFA 3 1Stereotyped and repetitive behaviours
Rating Scale 2005 2. Social interaction
(GARS) 3. Communication
Adult Asperger Kuenssberlf® 153 Clinical AS and HFA Mean: 33(11) CFA 2 1.Social communication
Assessment (AAA) 2011 2. RIBA
Childhood Autism Magyaf®* 164 ASC students Mean: 43.27 months (19.78) PCARP 4 1. Social communication
Rating Scale (CARS) 2007 2. Relating to people and visual response
3. Stereotypy and sensory abnormalities
4.  Emotional regulation
Sub-threshold Autism Kanné“*® 1,709 University students Mean: 18.4 (0.99) EFABAC 5 1. Social interaction & Enjoyment
Trait Questionnaire 2011 2.  Oddness
(SATQ) 3. Reading facial expressions
4. Expressive language
5. Rigidity

PCA: Principle component analysis; HFA: High fupnatl autism; AS: Asperger syndrome; EFA:

behaviours and activities.
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13.2 Method

13.2.1 Participants

This sample was drawn from the validation studycdbed in Chapter 10. The data of
both samples from mainstream schools and cliniettings were used for this study.
714 M-CAST questionnaires of children from primaighools and 50 questionnaires
from children with autism were available. Only futtompleted M-CAST

guestionnaires were used in the factor analysis.
13.2.2 Data analysis

13.2.2.1 Data description

All the reverse-phrased items were converted bedaedysis. The prevalence of item
endorsement was cross-tabulated as well as theidiveendorsement probabilities
which indicated the frequency of endorsement ofspaf items. This analysis was
calculated from the raw data in MPlus 6.0 using“RéPE=BASIC” comman&®.

13.2.2.2 Factor exploration: Categorical data factor analyss

The investigation of a possible non-linear relagiip between the binary item
response and the latent trait was investigatedjubia exploratory CDFA. The whole
analysis was conducted in MPlus 6?0 Due to the fact that the item responses are
binary, the correlation matrix used in the CDFAitetrachoric correlation. The factor
structure of the M-CAST was estimated by the weaidhleast square estimation
(WLSM). This estimator uses a diagonal weight matsith standard errors and

mean-adjusted Chi-square test statistic that ugab\aeight matrix°2

The analysis was carried out using the followingmownd: “VARIABLE:

CATEGORICAL; ANALYSIS: “TYPE=EFA 1 6; PLOT: TYPE=PQT3". This

indicated a factor structure with up to six factotutions to be examined one by one.
The number of potential factors was determined brged approaches: 1) the
eigenvalues of the sample correlation matrix: tdidate the potential number of
factors for the M-CAST. The Kaiser criterion wapted that the number of factors
with eigenvalues higher than 1.0 could be recomreéras the appropriate number of

factors for further consideratiit 2) the Scree plot: to identify the number of
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eigenvalues that are present before the ‘elbowe mbimber of factors that starts the
elbow indicates how many factors that may be appatgp for best explaining the
correlation between items; 3) the criteria for mdteindices of the CDFA provided
by MPlus: the Chi-square Test of Model Fit, Root avie Square Error of
Approximation (RMSEA), the Comparative Fit IndexH|J; the Tucker-Lewis Index
(TLI), and Standardized Root Mean Square Residsl®@MR). Statistical tests such as
the Chi-square test are dependent on, and sensitigample size. This leads to a
situation that large samples with high statistalver can increase the probability of
rejecting a true mod&l **> In order to avoid rejecting a suitable model doea
single significant Chi-square value, the Chi-squas&s not used on its own to
determine model fit in this study. The remaininygi®ometric indices of model fit
were less sample size dependent and therefore \atse considered. The
recommended cut-off for the good fit is shown ib[€l3.2. In the CDFA, the criteria
for indices of a model of good fit were as follonRMSEA<0.06, CF}0.95,
TLI>0.95 and SRMR0.08"° **” The criteria for indices of an adequate fit model
were RMSEA<0.08, CFI>0.90, TLI>0.90, and SRMR0.1G" **'

As the default in MPlus, the obligue Geomin factmation was performed for factor
loading. The Geomin rotation is recommended whetofaindicators have cross-
loadings which indicate that some factors extractey be correlatdd” 4> Factor
loadings for each rotated solution were examinednsure that the items loading on
to each factor make theoretical séhsdn each proposed model, factor loadings were
examined for each item loading on to each factarder to ensure they were salient.
The minimum factor loadings which can be consideasdalient were suggested as
between 0.30 and 0.40 by Floyd and Widafrfann this study, factor loadings that
were>0.35 were considered as salient. Once the factoti®o was chosen, items that
did not load saliently on to any of the factorscarss-loaded on more than one factor
were removed from further analysis. In additiorg fhctors that only had one to two
items saliently loaded on were also removed sihcequires at least three items on

each factor to ensure this factor is well-meastifed
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Table 13.2 The recommended cut-off of model of godi in CDFA *®°

Yu 2002% Hu & Bentler 199&
RMSEA <0.05 <0.06
CFI >0.96 >0.95
TLI >0.95 >0.95
SRMR <0.07 <0.08

13.2.2.3 Factor confirmation: Item response theory

To confirm the factor structure identified by thexplratory CDFA, a
multidimensional IRT model was used to test the ehditl for identified latent traits.
Since the item responses were binary, the remaiitémgs for each factor were put

into a 2-parameter, multidimensional IRT mdfel

In the IRT model, each item was described by twampaters: item discrimination
and item difficulty®?. Item discrimination indicates the extent to whitle item is
related to the underlying latent trait. It demoatds the change in the probability of
endorsing the item due to the change in the unideriyatent trait®. The item
difficulty parameter is related to the prevalendean item which indicates how
commonly an item is endors€d**® It is also referred to as “commonality” in
epidemiological studies since it reflects the ptewee of the described symptoiffs
The lower the difficulty parameter, the higher tpeobability of an individual

endorsing the item, and then the behaviour meassi@shsidered as comnidn

To test the fitness of the model, the IRT modeldussbust weighted least squares
estimation with mean and variance adjusted estin(@©.SMV). This estimator has
been found to work well for categorical data in fownatory factor analysf§> 44
Since the factor structure was estimated by the MN,Sa 2-parameter probit model
was estimated. The criteria for indices of a model of good fieme as follows:
RMSEA<0.06, CFr0.95, TLF0.95 and the Weighted Root Mean Square Residual
(WRMR) close to 0k1.0°% %’ The criteria for indices of an adequate fit moatete
RMSEA <0.08, CFI>0.90, TLI >0.90, WRMR close to 1% ** In addition, the

internal consistency of items was examined usirapBach’s alpha.
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13.2.2.4 Graphical presentation of IRT

The psychometric performance of the M-CAST waseas@nted graphically using the
Item Characteristic Curve (ICC) and the Test Infation Curve (TIC). The graphs for
each factor were presented separately. The ICGadarohe trace line of IRT models
which are defined by the two parameters of the IRdin difficulty and item
discrimination. The item discrimination which ietklope parametes) indicates the
steepness of the slope of the ICC curve at thexitfh point of the S-shaped cuf{fe

A steeper slope indicates a closer relationshipeaconstruct and so this item is more
discriminating® The item difficulty as the location parametf) i the point on the
trait dimension at which a respondent has a 50%ahitity of endorsing the itefff.
The higher the location parameter of an item, tlweenikely that this item will be

endorsed only among individuals with more sevetistiatraif*®

The TIC is a function of standard error, which pd@s a graphical representation of
the variations in the precision of the measuremkinndicates the reliability of the
latent trait scores provided by the instrument aber full range of the latent trait
score§*® The TIF takes the reciprocal of variance or staddleviation generating a
humped plot with higher value indicating regions pecise measurement (small
standard errors compared with other regitiis)t is the sum of the item information
curves (IIC). An item information curve is computiedm the inverse of the standard
error of the measurement which shows the invergbeostandard error of the latent

trait estimated at that point on the latent tfait
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13.3 Results

13.3.1 Descriptive statistics

All the questionnaires with missing items (n=20)revexcluded from the sample.
There were 694 questionnaires available for amlysfi which 655 were from the
mainstream sample and 39 from the clinical samphe mean age of children was
8.2 years old (SD=1.33, range: 4-11.4). The datahenage of 25 children (3.6%)
were missing. There were 387 (56%) boys and 308 (f#4%). The prevalence of
item endorsement of the M-CAST is shown in Table813

Twenty items (64.5%) were endorsed by 15% or mofethe sample (item
6,7,8,9,13,14,15,17,19,20,23,27,28,29,31,32,3463573. Only three items were
endorsed by less than 10% (item 5,11,16). Thededtréc correlation matrix between
items and the proportion of the sample that endopsérs of items is shown in Table
13.4.
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Table 13.3 Item wording and prevalence of item endeement (n=694)

No Items on the CAST* items are reverse scored) Yes (%) No (%) Score (%)

1 Does s/he join in playing games with other cleildeasily? 624 (89.9) 70 (10.2) 70 (10.1)
2 Does s/he come up to you spontaneously for &chat 614 (88.5) 80 (11.5) 80 (11.5)
5 Is it important to him/her to fit in with the pegroup? 627 (90.3) 67 (9.7) 67 (9.7)
6 Does s/he appear to notice unusual details that®©miss? 475 (68.4) 219 (31.6) 475 (68.4)
7* Does s/he tend to take things literally? 169 (24.4) 525 (75.6) 169 (24.4)
8 When s/he was 3 years old, did s/he spend d tohe pretending (e.qg., play acting being a supsshor holding 481 (69.3) 213 (30.7) 213 (30.7)

teddy’s tea parties)?
9* Does s/he like to do things over and over agaithe same way all the time? 246 (35.4) 448464. 246 (35.4)
10 Does s/he find it easy to interact with otheldcan? 607 (87.5) 87 (12.5) 87 (12.5)
11 Can s/he keep a two-way conversation going? 632 (91.1) 62 (8.9) 62 (8.9)
13 Does s/he mostly have the same interests d&ehizers? 586 (84.4) 108 (15.6) 108 (15.6)
14*  Does s/he have an interest which takes up sthriime that s/he does little else? 341 (49.1) (3939) 341 (49.1)
15 Does s/he have friends, rather than just actpraias? 489 (70.5) 205 (29.5) 205 (29.5)
16 Does s/he often bring you things s/he is intetes to show you? 634 (91.4) 60 (8.6) 60 (8.6)
17 Does s/he enjoy joking around? 498 (71.8) 196 (28.2) 196 (28.2)
18*  Does s/he have difficulty understanding thesufor polite behaviour? 291 (41.9) 404 (58.1) 291 (41.9)
19*  Does s/he appear to have an unusual memonjetails? 507 (73.1) 187 (27.0) 507 (73.1)
20* Is his/her voice unusual (e.g., overly adu#t,for very monotonous)? 193 (27.8) 501 (72.2) 193 (27.8)
21 Are people important to him/her? 601 (86.6) 93 (13.4) 93 (13.4)
23 Is s/he good at turn-taking in conversation? 482 (69.5) 212 (30.5) 212 (30.5)
24 Does s/he play imaginatively with other childrand engage in role-play? 596 (85.9) 98 (14.1) 98 (14.1)
25*  Does s/he often do or say things that aredastbr socially inappropriate? 194 (28.0) 500Q)72 194 (28.0)
27 Does s/he make normal eye-contact? 549 (79.1) 145 (20.9) 145 (20.9)
28*  Does s/he have any unusual and repetitive menésf 148 (21.3) 546 (78.7) 148 (21.3)
29* Is his/her social behaviour very one-sided alehys on his/her own terms? 192 (27.7) 502 (72.3) 192 (27.7)
30*  Does s/he sometimes say “you” or “s/he” whdresheans “I"? 99 (14.3) 595 (85.7) 99 (14.3)
31 Does s/he prefer imaginative activities suchlag-acting or story-telling, rather than numbersisis of facts? 471 (67.9) 223 (32.1) 223 (32.1)
32*  Does s/he sometimes lose the listener becdusat explaining what s/he is talking about? 230.4) 483 (69.6) 211 (30.4)
34*  Does s/he try to impose routines on him/herselbn others, in such a way that it causes progte 232 (33.4) 462 (66.6) 232 (33.4)
35 Does s/he care how s/he is perceived by thefélsé group? 474 (68.3) 220 (31.7) 220 (31.7)
36*  Does s/he often turn conversations to his/aeotirite subject rather than following what theesth 206 (29.7) 488 (70.3) 206 (29.7)
person wants to talk about?
37*  Does s/he have odd or unusual phrases? 296 (42.7) 398 (57.3) 296 (42.7)
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Table 13.4 Prevalence of item endorsement, bivariatendorsement probabilities, and tetrachoric corredtions (below diagonal)

Item* 1 2 5 6 7 8 9 10 11 13 14 15 16 17 18 19
1 0.101  0.040 0.046 0.061 0.037 0.069 0.050 0.078 0.043 460.0 0.056 0.068 0.026 0.055 0.048 0.050
2 0.563 0.115 0.046 0.061 0.050 0.065 0.061 0.045 0.048 0.046 650.0 0.063 0.029 0.063 0.065 0.068
5 0.701 0.655 0.097 0.048 0.036 0.048 0.039 0.055 0.033 0.045 0.053 630.0 0.030 0.055 0.045 0.056
6 -0.131 -0.249 -0.281 0.684 0.164 0.192 0.241 0.076 0.046 0.088 0.357 0.182 500.0 0.164 0.290 0.563
7 0.213 0.323 0.213 -0.022 0.244 0.079 0.118 0.046 0.045 0.043 0.131 0.086 0.024 840.0 0.125 0.184
8 0.531 0.387 0.275 -0.145 0.041 0.307 0.107 0.075 0.061 0.081 0.144 0.122 0.046 00137 150.1 0.209
9 0.213 0.258 0.072 -0.015 0.262 -0.017 0.354 0.055 0.043 0.050 0.199 0.117 0.027 0.108 0.159 560.2
10 0.901 0.535 0.725 -0.124 0.221 0.445 0.1310.125 0.048 0.055 0.073 0.079 0.036 0.063 0.061 0.073
11 0.694 0.702 0.566 -0.244 0.385 0.506 0.184 0.6750.089 0.045 0.049 0.063 0.030 0.056 0.049 0.049
13 0.526 0.465 0.527 -0.208 0.070 0.358 -0.054 0.533 .56 0.156  0.082 0.086 0.043 0.075 0.084 0.101
14 0.094 0.106 0.086 0.148 0.092 -0.048 0.166 0.144 079. 0.059 0.491 0.128 0.037 0.137 0.222 0.368
15 0.530 0.389 0.507 -0.164 0.131 0.252 0.093 0.510 5610. 0.435 -0.123 0.295 0.052 0.115 0.138 0.203
16 0.437 0.442 0.531 -0.149 0.068 0.321 -0.057 0.531 .558) 0.557 -0.080 0.424 0.086 0.049 0.042 0.042
17 0.387 0.411 0.414 -0.233 0.136 0.393 0.063 0.359 483. 0.347 -0.014 0.261 0.402 0.282  0.137 0.183
18 0.075 0.212 0.062 0.019 0.187 -0.098 0.068 0.098 1790. 0.192 0.102 0.106 0.089 0.138 0.419 0.300
19 -0.351 -0.236 -0.233 0.489 0.064 -0.129 -0.020 49.2 -0.275 -0.155 0.206 -0.109 -0.359 -0.201 -0.0510.731
20 0.151 0.277 0.239 0.035 0.319 -0.003 0.198 0.264 1920. 0.203 0.152 0.098 0.113 0.032 0.206 0.147
21 0.373 0.429 0.391 -0.257 0.148 0.256 0.140 0.433 3990. 0.278 0.239 0.260 0.437 0.334 0.201 -0.276
23 0.551 0.473 0.338 -0.246 0.254 0.393 0.161 0.539 7000. 0.375 0.039 0.413 0.345 0.355 0.054 -0.084
24 0.713 0.559 0.564 -0.107 0.229 0.717 0.188 0.557 6520. 0.478 0.046 0.340 0.488 0.496 0.176 -0.211
25 0.429 0.311 0.171 -0.196 0.304 0.148 0.248 0.445 4280. 0.118 0.210 0.177 0.159 0.114 0.356  -0.086
27 0.445 0.531 0.468 -0.392 0.134 0.421 0.153 0.437 547. 0.431 -0.041 0.374 0.445 0.402 0.228  -0.358
28 0.378 0.366 0.338 -0.018 0.304 0.105 0.250 0.341 2140. 0.227 0.238 0.075 0.178 0.117 0.259 0.090
29 0.524 0.421 0.423 -0.158 0.357 0.346 0.180 0.541 5680. 0.401 0.158 0.342 0.212 0.298 0.325 -0.080
30 0.163 0.338 0.318 0.004 0.325 0.029 0.149 0.183 500.3 0.162 0.166 0.189 0.283 0.146 0.309 0.073
31 0.305 0.239 0.333 -0.052 0.047 0.507 -0.044 0.324 .466) 0.360 -0.056 0.248 0.321 0.263 0.026  -0.083
32 0.408 0.286 0.174 -0.085 0.258 0.174 0.207 0.386 41Q. 0.276 0.188 0.182 0.167 0.171 0.253 -0.076
34 0.204 0.199 0.125 -0.086 0.305 0.109 0.315 0.217 17Q. 0.015 0.188 0.028 0.048 0.064 0.128  -0.006
35 0.272 0.264 0.279 -0.018 -0.033 0.217 -0.076 0.1940.349 0.236 0.120 0.183 0.239 0.151 0.131 -0.105
36 0.305 0.281 0.229 -0.149 0.389 0.215 0.207 0.383 4210. 0.134 0.133 0.200 0.082 0.246 0.236  -0.129
37 0.024 -0.002 -0.100 0.160 0.218 -0.135 0.196 0.0690.013 -0.032 0.188 -0.069 -0.157 -0.171 0.121 0.154

Note: Column 1(item) refers to the 31 Mandarin CA®ms. Diagonal in bold refers to the proportiénhe sample that endorsed each item (prevaleniterofendorsement). The lower left triangle (italic
text) denotes the tetrachoric correlations betwtesns. The upper right triangle (plain text) desdtee proportion of the sample that endorsed teths (bivariate endorsement).

*31 items: Only scorable items on the M-CAST wemnalgsed.
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Item* 20 21 23 24 25 27 28 29 30 31 32 34 35 36 37
1 0.037 0.032 0.071 0.059 0.058 0.049 0.045 0.065 220.0 0.053 0.059 0.048 0.050 0.050 0.045
2 0.052 0.039 0.072 0.050 0.055 0.062 0.049 0.063 350.0 0.055 0.056 0.053 0.056 0.055 0.049
5 0.042 0.032 0.052 0.045 0.037 0.049 0.040 0.055 290.0 0.053 0.040 0.040 0.049 0.043 0.035
6 0.195 0.071 0.177 0.088 0.167 0.099 0.144 0.170 980.0 0.213 0.197 0.218 0.215 0.184 0.314
7 0.104 0.043 0.104 0.052 0.102 0.063 0.082 0.108 610.0 0.084 0.104 0.118 0.073 0.118 0.131
8 0.085 0.062 0.146 0.112 0.104 0.111 0.076 0.128 460.0 0.169 0.115 0.117 0.125 0.118 0.112
9 0.124 0.059 0.130 0.066 0.131 0.091 0.104 0.121 630.0 0.108 0.135 0.163 0.102 0.133 0.180
10 0.055 0.042 0.084 0.053 0.071 0.058 0.050 0.079 270.0 0.066 0.069 0.059 0.055 0.068 0.059
11 0.036 0.030 0.075 0.049 0.052 0.052 0.030 0.062 290.0 0.059 0.053 0.040 0.050 0.053 0.039
13 0.061 0.037 0.082 0.055 0.053 0.068 0.050 0.079 320.0 0.084 0.072 0.053 0.071 0.058 0.063
14 0.157 0.086 0.156 0.073 0.166 0.098 0.133 0.157 8%0.0 0.150 0.176 0.192 0.173 0.164 0.239
15 0.094 0.061 0.144 0.071 0.104 0.102 0.071 0.124 580.0 0.127 0.112 0.102 0.117 0.112 0.117
16 0.030 0.032 0.048 0.036 0.033 0.043 0.027 0.036 240.0 0.048 0.036 0.032 0.042 0.030 0.027
17 0.082 0.065 0.131 0.084 0.092 0.102 0.072 0.114 520.0 0.124 0.107 0.102 0.108 0.114 0.098
18 0.144 0.073 0.135 0.075 0.166 0.114 0.120 0.160 880.0 0.138 0.163 0.159 0.151 0.157 0.197
19 0.219 0.076 0.213 0.086 0.195 0.115 0.164 0.193 100.1 0.225 0.213 0.244 0.219 0.202 0.331
20 0.278 0.040 0.089 0.045 0.111 0.049 0.101 0.112 0.065 910.0 0.120 0.127 0.091 0.110 0.160
21 0.042 0.134 0.071 0.043 0.063 0.066 0.035 0.065 0.026 0.068 610.0 0.052 0.066 0.061 0.059
23 0.037 0.356 0.305 0.089 0.143 0.120 0.091 0.140 0.052 0.127 0.148 240.1 0.115 0.153 0.128
24 0.070 0.401 0.512 0.141 0.065 0.073 0.049 0.075 0.035 0.098 0.072 0.055 750.0 0.073 0.052
25 0.279 0.323 0.445 0.307 0.280 0.092 0.097 0.156 0.073 0.101 0.150 0.134 0.107 510.1 0.147
27 -0097 0.497 0.492 0.542 0.323 0.209 0.055 0.098 0.045 0.102 0.094 0.085 0.095 0.098 8%0.0
28 0.386 0.092 0.239 0.260 0.346 0.118 0.213  0.112 0.066 0.072 0.107 0.110 0.068 0.104 0.130
29 0.298 0.344 0.433 0.420 0.600 0.379 0.4820.277  0.073 0.105 0.143 0.137 0.114 0.169 0.150
30 0.303 0.130 0.102 0.250 0.393 0.210 0.453 0.398.143  0.045 0.082 0.068 0.049 0.059 0.085
31 0.012 0.296 0.221 0.569 0.090 0.320 0.034 0.133 0180. 0.321 0.101 0.110 0.133 0.102 0.107
32 0.284 0.245 0.420 0.339 0.497 0.282 0.377 0.456 370.4 0.025 0.304 0.166 0.105 0.161 0.167
34 0.266 0.088 0.167 0.091 0.315 0.141 0.338 0.345 320.2 0.016 0.465 0.334 0.094 0.160 0.195
35 0.022 0.288 0.145 0.347 0.147 0.267 0.001 0.212 460.0 0.233 0.070 -0.096 0.317 0.105 0.120
36 0.223 0.258 0.468 0.368 0.524 0.335 0.369 0.639 030.2 0.055 0.528 0.447 0.089 0.297 0.166
37 0.306 0.023 -0.015 -0.096  0.207 -0.036  0.329 0.238.267 -0.217  0.267 0.352 -0.112  0.281 0.427

Note: Column 1(item) refers to the 31 Mandarin CA®ms. Diagonal in bold refers to the proportidrihee sample that endorsed each item (prevaleniternfendorsement). The lower left triangle (italic
text) denotes the tetrachoric correlations betwiesns. The upper right triangle (plain text) desdtee proportion of the sample that endorsed teths (bivariate endorsement).

*31 items: Only scorable items on the M-CAST wemnalgsed.
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13.3.2 Categorical data factor analysis model

All the 31 items that are scorable on the M-CASTravancluded in the CDFA to

explore the psychometric properties of the M-CABased on the Kaiser criteria, the
eigenvalues suggested a factor solution up to séaetors, while the Scree plot
suggested a solution between three and six fadfeigure 13.2). Thus, in the

following analysis, the factor structures were ekwd from three-factor solution

until the acceptable model was identified. Howevene-factor and two-factor

structures were also included to gain more evideft® eigenvalues above 1.0

obtained from the tetrachoric matrix are summariaethble 13.5.

Table 13.5 Eigenvalues by CDFA

1 2 3 4 5 6 7

Eigenvalue  9.496 3.601 1.687 1.434 1.323 1.137 21.08

Figure 13.2 Scree plot for 31-item M-CAST
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The models provided by the CDFA were examined aliogrto the salience of item
loadings £ 0.35) on each factor and the indices of goodndsmadel fit. The
goodness of model fit statistics of factor soluidnom CDFA are summarised in
Table 13.6.
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Table 13.6 Model of good fit statistics by factor@utions from CDFA (31 items)

Factors Chi-square RMSEA CFlI TLI SRMR  Negative
residual
variances

X2 df p

1 1475.091 434 0.000 0.059 0.783 0.767 0.115 No

2 684.626 404 0.000 0.032 0.941 0.933 0.068 No

3 546.210 375 0.000 0.026 0.964 0.956 0.060 No

4 446.310 347 0.0002 0.020 0.979 0.972 0.052 No

5 366.505 320 0.0374 0.014 0.990 0.986 0.045 No

6 320.408 294 0.1389 0.011 0.994 0.991 0.041 No

7 272.966 269 0.4212 0.005 0.999 0.999 0.037 No

Note: Indices criteria for a model of good fit: RE&<0.06, CFI>0.95, TLI>0.95, SRMR<0.08.

The model fit statistics of the one-factor solutdid not meet the model fit criteria
and eight items did not have salient loadings @ smgle factor. Thus, this solution
was discarded. In the two-factor solution, thetffector included items concerning
Social Interaction and Communication (Factor 1)jlevithe second factor included
items concerning Inflexible/Stereotyped Language Behaviours (Factor 2). Sixteen
items (item 1,2,5,8,9,10,11,13,15,16,17,21,22,2835) loaded on the first factor
and thirteen items loaded on the second factorelvere two items, Notice unusual
details (item 6) and Unusual memory (item19) thdtrbt have salient loadings on
either factor. The model fit statistics for the tfe@tor solution meet the criteria for an

acceptable model.

The three-factor solution proposed a third fackitention to detail (Factor 3). The
third factor only included the two items (item 6dah9) that did not load on either
factor in the two-factor solution. The same fifteeams loaded on the Factor 1 as in
the two-factor solution except item 23, which crsded on both Factor 1 and
Factor 2. The same eleven items loaded on Facts i the two-factor solution
except item 14, which did not have a salient logdim either factor, and item 20
which cross-loaded on both Factor 2 and Factorhk model fit statistics for this

three-factor solution met the indices criteriadaggood model.

The four-factor solution proposed the same thre®fa as model three and a fourth
factor. However, other than the cross-loaded itétes 8, 24, 31), none of the other
items had loaded saliently or solely on the foddbtor. These three cross-loaded
items loaded most saliently on Factor 1. So the-factor solution was discarded.
Compared with the two-factor solution, the modedtistics of the three-factor

solution were better. Thus, the three-factor sofutiwvas chosen for further
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investigation. The model fit statistics for thedifactor and six-factor solutions were
good. However, as the three-factor fulfilled théerra, those two solutions were not
examined further. The Geomin factor loadings foo tt@ four-factor solutions are
shown in Table 13.7-13.9.

Regarding the two-factor solution, before remowvamy item from the analysis, the 31
items were either loaded saliently on Factor 1 actér 2. The correlation between
these two factors was moderate (Geomin rotatedrfacitrelations (GFC)=0.402). In
the three-factor solution, the correlation betwd&cttor 1 and Factor 2 was still
moderate (GFC=0.511). The correlation between Fa&ctmd Factor 3 was very weak
(GFC=0.058) which indicated those two factors wesey likely to be independent.

There was a negative correlation between FactodIFactor 3 (GFC=-0.185).

When examining the three-factor solution, item RP@iygsual voice) cross-loaded on
Factor 2 and Factor 3. Item 23 (Turn-taking cora®os) cross-loaded on Factor 1
and Factor 2. Item 14 did not have a salient lcadin any of the three factors.
Therefore, item 14, 20 and 23 were removed frorth&uranalysis. The CDFA was re-
run with the remaining 28 items. The model ofridices of the 28-item version of the
M-CAST met the criteria of a good fit model (RMSEA826, CFI=0.967, TLI=0.958,
SRMR=0.059). As it is recommended, in order to hthes factors well-measured,
each factor should have at least four or five iattics (observed itenf§). In this
three-factor model with 28 items, the third factody had two items, indicating the
third factor cannot be well measured in this mod#lus, the third factor was also
removed from further analy4f8. The CDFA was re-run with the remaining 26 items
for a two-factor solution. The model was still dealand met the goodness of fit
indices criteria  (RMSEA=0.029, CFI=0.962, TLI=0.9568RMR=0.063). The
correlation between the two factors was moderaleC€®.447). The factor loading of
a three-factor model with 28 items and a two-faactodel with 26 items are shown in
Table 13.10 & 13.11.
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Table 13.7 Geomin rotated factor loadings for a twdactor solution from CDFA

(31 items)
Item Social Inflexible/Stereotyped
Communication Language and
Behaviours

1. Play game with others 0.818 0.175
2. Spontaneous for a chat 0.617 0.213
5. Fit in peer group 0.721 0.059
6. Notice unusual details -0.385 0.106
7. Take things literally 0.015 0.506
8. Pretending play 0.704 -0.153
9. Do same thing over and over -0.046 0.398
10.Easy to interact 0.763 0.221
11. Keep two-way conversation 0.767 0.196
13. Same interests as peers 0.641 -0.007
14. Preoccupied by an interest -0.136 0.365
15. Have friends 0.561 0.002
16. Show others things of interest 0.705 -0.128
17. Enjoy joking around 0.574 -0.051
18. Difficulty in understanding the rule of polite 0.024 0.361
behaviours

19. Unusual memory -0.453 0.214
20. Unusual voice -0.099 0.526
21. Consider people important 0.504 0.091
23. Turn-taking conversation 0.550 0.217
24. Engage in role-play 0.824 -0.006
25. Tactless language and social inappropriate 0.149 0.616
behaviours

27. Eye contact 0.674 0.019
28. Unusual and repetitive movements 0.001 0.633
29. One-sided social behaviours 0.304 0.611
30. Pronominal reversal 0.021 0.546
31. Prefer imaginative activities 0.607 -0.237
32. Lose listeners 0.112 0.626
34. Impose routines -0.107 0.612
35. Care about the perception by others 0.387 -0.085
36. Turn conversation to his/her own interests 8.14 0.633
37. Odd or usual phrases -0.385 0.632

Note: Figures in bold indicate the items salietided on this factor without cross-loading.
Figures in italic text indicate the itedig not saliently load on either factor
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Table 13.8 Geomin rotated factor loadings for a thee-factor solution from CDFA

(31 items)
Item Social Inflexible/Stereotyped Attention to Details

Communication Language and

Behaviours

1. Play game with others 0.930 0.013 0.271
2. Spontaneous for a chat 0.608 0.197 -0.025
5. Fit in peer group 0.803 -0.047 0.124
6. Notice unusual details -0.093 -0.147 0.594
7. Take things literally 0.009 0.495 0.090
8. Pretending play 0.750 -0.210 -0.002
9. Do same thing over and over -0.077 0.414 0.030
10.Easy to interact 0.880 0.061 0.299
11. Keep two-way conversation 0.738 0.198 -0.090
13. Same interests as peers 0.704 -0.085 0.066
14. Preoccupied by an interest -0.048 0.280 0.248
15. Have friends 0.586 -0.038 0.004
16. Show others things of interest 0.718 -0.157 -0.058
17. Enjoy joking around 0.525 -0.021 -0.151
18. Difficulty in understanding the rule -0.020 0.387 -0.009
of polite behaviours
19. Unusual memory -0.218 0.010 0.523
20. Unusual voice 0.014 0.413 0.334
21. Consider people important 0.413 0.158 -0.196
23. Turn-taking conversation 0.471 0.267 -0.156
24. Engage in role-play 0.870 -0.072 0.026
25. Tactless language and social 0.041 0.689 -0.083
inappropriate behaviours
27. Eye contact 0.506 0.155 -0.393
28. Unusual and repetitive movements 0.083 0.540 0.293
29. One-sided social behaviours 0.254 0.626 0.005
30. Pronominal reversal 0.058 0.495 0.175
31. Prefer imaginative activities 0.691 -0.323 0.050
32. Lose listeners 0.043 0.662 -0.007
34. Impose routines -0.174 0.655 0.015
35. Care about the perception by 0.421 -0.123 0.009
others
36. Turn conversation to his/her own -0.014 0.751 -0.165
interests
37. Odd or usual phrases -0.355 0.595 0.217

Note: Figures in bold indicate the items salietdded on this factor without cross-loading.
Figures in italic text indicate the itenid not saliently load on either factor
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Table 13.9 Geomin rotated factor loadings for a foufactor solution from CDFA

(31 items)

Item Social Factor 4 Inflexible/Stereotyped Attention
Communication Language and to Details

Behaviours

1. Play game with others 0.912 0.008 0.088 0.212

2. Spontaneous for a chat 0.589 -0.124 0.213 -0.054

5. Fit in peer group 0.777 -0.255 -0.040 0.082

6. Notice unusual details -0.027 0.320 -0.096 0.632

7. Take things literally 0.037 -0.006 0.487 0.094

8. Pretending play 0.708 0.548 -0.054 -0.039

9. Do same thing over and -0.057 -0.022 0.400 0.032

over

10.Easy to interact 0.859 -0.066 0.124 0.238

11. Keep two-way 0.712 0.065 0.255 -0.120

conversation

13. Same interests as peers 0.688 -0.072 -0.054 0.044

14. Preoccupied by an -0.009 0.054 0.283 0.258

interest

15. Have friends 0.564 -0.107 -0.017 -0.024

16. Show others things of 0.686 -0.176 -0.147 -0.087

interest

17. Enjoy joking around 0.490 0.067 0.027 -0.176

18. Difficulty in 0.003 -0.134 0.351 0.004

understanding the rule of

polite behaviours

19. Unusual memory -0.151 0.319 0.053 0.564

20. Unusual voice 0.068 -0.130 0.385 0.354

21. Consider people 0.385 -0.061 0.171 -0..218

important

23. Turn-taking 0.444 0.139 0.322 -0.186

conversation

24. Engage in role-play 0.840 0.434 0.077 0.014

25. Tactless language and 0.056 -0.020 0.677 -0.087

social inappropriate

behaviours

27. Eye contact 0.455 -0.032 0.179 -0.423

28. Unusual and repetitive 0.131 -0.067 0.528 0.298

movements

29. One-sided social 0.271 0.042 0.640 -0.004

behaviours

30. Pronominal reversal 0.009 -0.170 0.458 0.191

31. Prefer imaginative 0.654 0.355 -0.205 0.027

activities

32. Lose listeners 0.065 0.030 0.660 -0.008

34. Impose routines -0.148 0.037 0.644 0.016

35. Care about the 0.406 0.076 -0.081 -0.002

perception by others

36. Turn conversation to -0.020 0.140 0.780 -0.186

his/her own interests

37. Odd or usual phrases -0.298 -0.048 0.555 0.236

Note: Figures in bold indicate salient loading bis factor.
Figures in italic text indicate items didt saliently load on either factor or cross-laade
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Table 13.10 Geomin rotated factor loadings for a tlee-factor solution from
CDFA (28 items)

Item Social Inflexible/Stereotyped Attention to
Communication  Language and Details
Behaviours
1. Play game with others 0.953 0.013 0.237
2. Spontaneous for a chat 0.576 0.188 -0.146
5. Fit in peer group 0.781 -0.041 -0.022
6. Notice unusual details -0.002 -0.144 0.666
7. Take things literally 0.020 0.491 0.078
8. Pretending play 0.779 -0.242 0.035
9. Do same thing over and over -0.070 0.408 0.022
10.Easy to interact 0.898 0.057 0.232
11. Keep two-way conversation 0.724 0.163 -0.123
13. Same interests as peers 0.684 -0.094 -0.045
15. Have friends 0.572 -0.038 -0.024
16. Show others things of interest 0.679 -0.156 -0.170
17. Enjoy joking around 0.505 -0.036 -0.189
18. Difficulty in understanding the -0.034 0.401 -0.070
rule of polite behaviours
19. Unusual memory -0.153 0.004 0.561
21. Consider people important 0.373 0.142 -0.292
24. Engage in role-play 0.889 -0.099 0.025
25. Tactless language and social 0.036 0.676 -0.091
inappropriate behaviours
27. Eye contact 0.460 0.146 -0.410
28. Unusual and repetitive 0.099 0.549 0.226
movements
29. One-sided social behaviours 0.263 0.625 -0.010
30. Pronominal reversal 0.056 0.519 0.098
31. Prefer imaginative activities 0.709 -0.346 0.036
32. Lose listeners 0.052 0.652 0.004
34. Impose routines -0.154 0.651 0.031
35. Care about the perception by 0.412 -0.135 -0.059
others
36. Turn conversation to his/her own 0.001 0.726 -0.102
interests
37. 0dd or usual phrases -0.324 0.606 0.224

Note: Figures in bold indicate the items salietdded on this factor without cross-loading.
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Table 13.11 Geomin rotated factor loadings for a te-factor solution from CDFA

(26 items)
Item Social Inflexible/Stereotyped
Communication Language and Behaviours
1. Play game with others 0.806 0.189
2. Spontaneous for a chat 0.606 0.215
5. Fitin peer group 0.740 0.043
7. Take things literally -0.011 0.507
8. Pretending play 0.723 -0.153
9. Do same thing over and over -0.079 0.408
10.Easy to interact 0.763 0.215
11. Keep two-way conversation 0.731 0.212
13. Same interests as peers 0.666 -0.033
15. Have friends 0.553 0.015
16. Show others things of interest 0.708 -0.118
17. Enjoy joking around 0.560 -0.028
18. Difficulty in understanding the rule of 0.007 0.374
polite behaviours
21. Consider people important 0.478 0.113
24. Engage in role-play 0.834 -0.003
25. Tactless language and social inappropriate 0.071 0.657
behaviours
27. Eye contact 0.597 0.104
28. Unusual and repetitive movements -0.005 0.607
29. One-sided social behaviours 0.252 0.649
30. Pronominal reversal 0.016 0.543
31. Prefer imaginative activities 0.661 -0.267
32. Lose listeners 0.043 0.660
34. Impose routines -0.168 0.647
35. Care about the perception by others 0.424 -0.110
36. Turn conversation to his/her own interests 8.04 0.701
37. Odd or usual phrases -0.401 0.619

Note: Figures in bold indicated the items saliefaded on this factor without cross-loading.

13.3.3 Item response theory model

The confirmation of the two-factor solution was dooted in the same sample. A
multidimensional IRT model was employed to exantime two-factor solution of the
26-item M-CAST.

13.3.4 IRT model fit

Using WLSMYV, the indices of model the fit approvdte model was acceptable.
RMSEA was 0.039 and both CFI (0.922) and TLI wagh[f0.915). The WRMR was
1.272. The Chi-square value was 618.7#E£98,p<0.001).

13.3.5 Graphical presentation of IRT

The Item Characteristic Curve (ICC) and Test Infation Curve (TIC) of the IRT

model were generated for the two factors. The IGCHactor 1 is shown in Figure
13.3, and Figure 13.4 shows the ICC for each iteadéd on Factor 1. The TIC for
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Factor 1 is shown in Figure 13.5. The ICC for Fa@as shown in Figure 13.6, and
Figure 13.7 shows the ICC for each item loaded axtdf 2. The TIC for Factor 2 is

shown in Figure 13.8.

With regards to Factor 1, all 15 items functions ssughly at the same level on the
social and communication trait, and all items aeated to the right of the figures
which indicated they are located towards the mereie end of the continuum. The
ICC and TIC of Factor 1 indicates a child locatetieen 1 and 2 standard deviations
above the population mean on the latent trait wdwdde a 50% probability of
endorsing the M-CAST items. Figures also show tihdtiren at the mean latent trait
value (0) had a low probability of endorsing argnit of Factor 1 on the M-CAST.
The shapes of the ICC curve of 15 items are simigh sharp slopes, which
indicated a high discriminating power of these gewith respect to the social and
communication trait. The TIC of Factor 1 shown thadst information that indicate
the highest precision of measurement is providedhgy M-CAST at around 1.8

standard deviations above the mean (0) on thisifact

In terms of the Factor 2, all 11 items are locatedards the more severe end of the
continuum (the right of the figure). Both the ICGdaTIC of the Factor 2 indicate that
a child located around 1 standard deviation abbeepopulation mean (0) on this
factor would have a 50% probability of endorsing -CAST items. The highest
precision of measurement is provided by the M-CA&Taround 1.0 standard

deviation above the mean (0) on Factor 2.

One items (item 35) on Factor 1 and threestétem 9, 18, 37) on Factor 2 shown
more shallow slopes which suggested these itemsldvaer discrimination power
with respect to the latent trait. However, the T¢C both factors is very sharp which
showed the factor structure of the M-CAST as a whwld very good discriminating
power. Meanwhile, the curve is high on the traiichhindicated the two subscales are
discriminating at an extreme end of the populatiime M-CAST has high precision
on the trait, as demonstrates by the high valutheIC (Figure 13.5&13.8).
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Figure 13.3 Item Characteristic Curve for the Socihand Communication factor
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Figure 13.4 Item Characteristic Curves for the 15tems on Social and
Communication factor
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Note: The x-axis is the estimated latent trait sashich is distributed as a standard normal distidin; the x-axis ranges from -
7 to +7. The y-axis is the probability that theistitt feature on Mandarin CAST is endorsed; theig-sanges from a minimum
value of 0 to maximum value of 1.
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Figure 13.5 Test Information Curve for the Social ad Communication factor
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Figure 13.7 Item Characteristic Curve for the 11 iems on the
Inflexible/Stereotyped Language and Behaviours faor
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Note: The x-axis is the estimated latent trait saghich is distributed as a standard normal distidin; the x-axis ranges from -
7 to +7. The y-axis is the probability that theistit feature on Mandarin CAST is endorsed; theig-eanges from a minimum
value of 0 to maximum value of 1.

Figure 13.8 Test Information Curve for the Inflexible/Stereotyped Language and
Behaviours factor
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13.3.6 IRT parameters: item discrimination and item diffi culty

The labels for the values of item discriminatiomgmaeter are shown in Table 13.12.
The values of item discrimination and item diffiguparameter are given in Table
13.13 and Table 13.14 for the two factors separat€n the Social and
Communication latent trait, item 24 (engaging ire+play; a=1.346) showed the
highest discrimination value. Three items (iten31, 35) had low item discrimination
value, while the other 11 items had moderate disoation value. Item 1 (play game
with others;$=2.578) and item 16 (show others things of intetegtarentsf=2.276)
had the highest item difficulty value. Item 8 (@meding play;=0.799) had the lowest
item difficulty value. On the Inflexible/Stereotyghd anguage and Behaviours trait,
item 29 (one-sided social behaviours;1.217) and item 36 (turn conversation to
his/her own interests1=1.119) showed the highest item discrimination galwhile
item 18 (difficulty in understanding the rule oflp® behavioura=0.369) showed the
lowest. Among a total of 11 items on this trait,itéms had moderate item
discrimination values while the rest had low disgnation values (item 7, 19, 18, 37).
In terms of item difficulty parameter, item 30 (poominal reversalf=1.927) and item

7 (take things literallyp=1.353) had the highest discrimination values whéen 37
(odd or unusual phrase’;0.456) had the lowest value.

The IRT model suggested the item discrimination eh difficulty ability of three
items (item 1, 31, 35) on Factor 1 and four iteiten( 7, 9, 18, 37) on Factor 2 were
low. If those seven items were removed from the ehathe model fit improved and
achieved a good model fit for the remaining 19 ge(@hi-square=268.1741f=151,
p<0.001, CFI=0.960, TLI=0.955, RMSEA=0.055, WRMR®932). This new model
of a two-factor solution best explained the lateatts of ASC using the M-CAST.
Figure 13.9 depicts the two-factor model of 26-iteM-CAST from the
multidimensional IRT.

Table 13.12 Labels for item discrimination parametevalues under probit
modef*®®

Label Range of values of item discrimination
None 0

Very low 0.01-0.34

Low 0.35-0.64

Moderate 0.65-1.34

High 1.35-1.69

Very high >1.70

Perfect + infinity
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Table 13.13 Item Response Theory model results faems on the Social and Communication factor (15&ms)

CDFA IRT

Item Threshold Standardized Residual Variance Z test for loading* Discrimination Difficulty

Loading (lambda) (1-lambda?) parameter a parameter b
1. Play game with others 1.25 0.48 0.77 999.00 0.59 2.58
2. Spontaneous for a chat 1.19 0.67 0.56 13.50 0.95 1.78
5. Fit in peer group 1.30 0.70 0.51 13.90 1.04 1.86
8. Pretending play 0.48 0.60 0.65 12.09 0.79 0.80
10.Easy to interact 1.14 0.74 0.45 17.15 1.18 1.53
11. Keep two-way conversation 1.35 0.78 0.39 17.90 1.33 1.74
13. Same interests as peers 0.99 0.61 0.62 12.67 83 0. 1.60
15. Have friends 0.50 0.49 0.76 9.94 0.60 1.02
16. Show others things of 1.35 0.60 0.65 9.80 0.79 2.28
interest
17. Enjoy joking around 0.54 0.51 0.74 9.88 0.63 071.
21. Consider people important 1.07 0.49 0.76 8.68 .600 2.18
24. Engage in role-play 1.06 0.78 0.39 20.22 1.35 351
27. Eye contact 0.78 0.63 0.61 13.17 0.86 1.25
31. Prefer imaginative activities 0.43 0.48 0.77 9.36 0.58 0.90
35. Care about the perception by 0.43 0.29 0.92 5.67 0.33 1.49
others

* all significant: p<0.001
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Table 13.14 Item Response Theory model results faems on the Inflexible/Stereotyped Language and Baviours factor (11

items)
CDFA IRT
Item Threshold Loading Residual Variance Z test for loading* Discrimination Difficulty
((lambda) (1-lamdda?) parameter parameter b

7. Take things literally 0.65 0.48 0.77 999.00 0.59 1.35
9. Do same thing over and over 0.34 0.33 0.89 6.40 0.37 1.04
18. Difficulty in understanding 0.19 0.35 0.88 6.80 0.40 0.53
the rule of polite behaviours
25. Tactless language and social 0.56 0.68 0.53 15.23 1.00 0.82
inappropriate behaviours
28. Unusual and repetitive 0.76 0.58 0.67 11.20 0.75 1.32
movements
29. One-sided social behaviours 0.58 0.75 0.43 38L7. 1.22 0.77
30. Pronominal reversal 1.03 0.53 0.72 9.18 0.67 931.
32. Lose listeners 0.49 0.66 0.57 14.63 0.93 0.75
34. Impose routines 0.40 0.53 0.72 10.58 0.67 0.76
36. Turn conversation to his/her 0.52 0.72 0.48 17.17 1.12 0.72
own interests
37. Odd or unusual phrases 0.17 0.37 0.86 7.41 0.43 0.46

* all significant: p<0.001
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Figure 13.9 Factor model of the M-CAST resulting fom IRT (26 items)
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13.3.7 Internal consistency

The internal consistency reliabilities of the 2énit version M-CAST were good
(Cronbach’s alpha0.81f°® “’ The internal consistency of the items on Sociad a
Communication factor was goodCronbach’s alpha0.80) and was acceptable on

Inflexible/Stereotyped Language and Behavio@®bach's alpha0.71).

13.4 Discussion

13.4.1 Overall findings

This chapter explored the psychometric propertieshe M-CAST using a combined
CDFAV/IRT analysis within 4-11 years old childremrn both the general population and
clinical settings in mainland China. The explorgtdf DFA suggested a two-factor
solution for the M-CAST with 26 items. This solutivas then confirmed as adequate by
a multidimensional IRT model. The two factors idked were Social and

Communication, Inflexible/Stereotyped Language Betaviours.

13.4.2 Limitations

The first limitation of this study is the represainteness of the study sample. Both
children with existing diagnosis of ASC and childran the general population were
recruited. Most of the children with an existingginosis were children with Childhood
Autism who were at the more severe end of the gp@ctThis sampling approach has
been adopted in a previous study in the“JKThe combined sample will not be
representative of the general population in maohl&hina. Thus, the item endorsement
on the M-CAST had limited power to represent thstrdbution of each item in the
general population. Within the population sampteeré were only six cases, which had
not adequate power to identify the psychometrigerties for the M-CAST which has
31 items. However, the CAST was developed in theegd population in the UK where
children with ASC are integrated into mainstrearnosis. In mainland China, children
with ASC were found to have been turned away froainstream schod!®. Thus, the
mainstream school population in mainland China nm@my be comparable to the

mainstream population in the UK. This sampling telgg was to produce a more
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heterogeneous sample with an appropriate propomiomdividuals with ASC and
typically developing children. Although most stuslien factor analysis were conducted
in clinical samples, it was suggested by previdudyson factor analysis using the ADI-
R that studies examining measurement factor strectiiould also be performed in more
heterogeneous samples with a greater proportionndividuals who do not meet
diagnostic criteria for the disordd% In addition, due to the missing values, not lad t
guestionnaires originally collected back were ugmdthis analysis. However, 91% of
guestionnaires were fully completed and it is wlljkthat the excluded questionnaires

would affect the results of the factor structure.

The second is the study design. The total sampk &sed in this study was not large
enough to be separated for an exploratory and derre confirmatory analysis.

Therefore, the underlying latent traits of the M-&Rwas identified by the CDFA and
then confirmed in the same sample. Thus, this sivalyto explore the factor structure of
the M-CAST but not an external validation. In ortlewvalidate the identified latent traits,

the confirmation CDFA needs to be conducted inlaoChinese population.

Personal judgements were required in the factolysisaduring the reduction of items
which may influence the resulfs Those judgements included choice of criteria for
salient loading, the factor extraction, and theecia for indices of model fit. However,
the choices of inclusion criteria adopted in thisdg were consistent with previous
studied®® 44> 444 Although the model of best fit comprised 19 iterthe model with 26
items was considered as acceptable. However, seams had low item discrimination
or item difficulty values. This indicated futurevigions of the M-CAST should improve

those items in order to better reflect the underjiatent trait.

13.4.3 Item characteristics on the M-CAST

During the exploratory analysis, item 20 and iteBnw&re found cross-loaded and item
14 did not saliently load on either factor. Thigghti be due to the fact that those items
were related to both factors. Item 14 (Preoccupabyp an interest) could be considered

as the combination of item 13 (Same interests asspand item 9 (Do same thing over
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and over again). The former belongs to factor 1thedatter belongs to factor 2. Item 23
(Turn-taking conversation-factor 1) could be retidel by item 11 (Keep two-way

conversation-factor 1) and item 36 (Turn conveosatd his/her own interests-factor 2).
The autistic features described by item 20 (Unusoade) may related to both factors.
These findings suggested two issues about thentuMeCAST. First, several items on

the M-CAST may capture the same or similar autiftiatures that reflect the same
underlying latent trait. Second, several items magtribute useful information about
more than one latent traits of ASC. In additiomgthitems (item 1, 31, 35) on Factor 1
and four items (item 7, 9, 18, 37) on Factor 2 padr item discrimination parameters
which indicated those items might not discriminatl at the extreme end of the latent
trait. It would be worth examining those items et to determine whether the

translation of wording or the content of those itemeeds revision.

13.4.4 Psychometric properties of the M-CAST

A three-factor solution was suggested by the COH&#ctor 3 included two items (16 and
19) focusing on the unusual ability of remembeuegails that children with ASC might
have. This ability could be considered as one ef tinusual talents that have been
observed in children with Asperger Syndrdfié’?> This potential factor had been
proposed by two studies based on the data froi*AtJ?> However, there has been a
move towards combining the social deficits and camication deficits together as a
social-communication factor, and considering thpet#ive behaviours, interests and
activities (RBIA) as another separate fattorThe two-factor solution indentified in this
chapter was in line with other previous studieswadl as the proposed changes of
diagnostic categorisation in the development of DM One study investigated the
factor structure of the ADI-R algorithm and suggesa two-factor solution: Stereotyped
Language and RBIA, and Impairments in Social Intéoa and CommunicatiSy.
Another study on the ADI-R algorithms also idemtifi two factors including

<5 A similar factor solution

Social/lCommunication and Restricted/Repetitive Beha
was also proposed by one study based on anotteEmsieg questionnaire, the AAA**>
Although there were differences in study desigaggtsample, and the study instruments

between this study and the previous studies, simméaults were found, which can
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provide some evidences to the two-factor solutibmatent autistic traits. However, as
mentioned before, most of the other studies wemdwcted in clinical samples and
previous studies using population samples havetiftexh more latent autistic traits in
general populatiof® Due to the sample size of this study is limitedl a was an
exploratory rather than confirmatory, further regsbas needed to investigate the latent
traits in larger sample of Chinese population. bdifon, it would be valuable to
incorporate the findings from current study inte ttevision of the M-CAST since the
understanding of certain items by Chinese pareais fwund to be potentially different

from Western parents.

13.5 Conclusion

The factor structure of the M-CAST items was ex@tbiusing a combination of the
CDFA and the IRT. A two-factor solution was propdsevhich comprised Social
Communication and Inflexible/Stereotyped Language Behaviours. The IRT analysis
demonstrated the M-CAST measured the two laterts maequately. In addition, the two
factors measured by the M-CAST provided some ewédeto support that symptom
manifestation of ASC in Chinese children shared esosmmilarity with Western

populations.
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Chapter 14: Discussion

Little has been known about the situation of ASCCinina. The few available studies
mainly focused on one type of ASC (Childhood Aufisnvhich have reported much

lower prevalence estimates than those from devdlopauntries. However, direct

comparison is difficult partly due to the screenigd diagnostic instruments used in
previous Chinese studies were different from thiosdeveloped countries. It has been
suggested that ASC has been understudied in Ghiflais thesis set out to investigate
current service provision for children with ASCQ@ina and to begin to assess the utility
of a Mandarin Chinese version of a UK-developeeecing instrument, the Mandarin

Childhood Autism Spectrum Test (M-CAST), in the @#8e population. A number of

aims were outlined at the beginning of this the&isummary of these aims is set out in
Box 14.1, followed by chapters that have achieweaddress them.

Box 14.1 Aims and corresponding chapters of this #sis

 To systematic review the existing literature on tevalence of ASC i
mainland China, Hong Kong and Taiwan (Chapter 3)

* To systematic review screening and diagnostic unsénts of ASC in mainlandg
China (Chapter 4)

* To review literatures on service provision for ABGnainland China(Chapter 5

N

* To investigate the service provision for ASC in niand China from service
providers’ perspective (Chapter 6)

* To investigate the service provision for ASC in niand China from service
users’ perspective (Chapter 7)

* To investigate the service provision for ASC in lgdfong from service users
perspective (Chapter 8)

* To pilot the M-CAST in Chinese population (Chap@gr

* To validate the M-CAST using standardised instruimé¢Ghapter 10)

* To investigate the test-retest reliability of the@AST (Chapter 11)

* To compare the utility of the M-CAST with the CAEShapter 12)

* To examine the psychometric properties of the M-TAShapter 13)

24C



Chapter 14: Discussion

14.1 Overview of results

14.1.1 Systematic review of prevalence studies for ASC imainland China, Hong
Kong and Taiwan

Pooled prevalence of Childhood Autism was 11.8 1&000 (95% CI : 8.2, 15.3) in
mainland China. Pooled prevalence of ASC was 26r610,000 (95%CIl: 18.5, 34.6) in
mainland China, Hong Kong and Taiwan. The choicsregning instruments explained
the most of the change in prevalence estimatesr Affjustment for age¢he prevalence
estimates for Childhood Autism in studies usingAlBC as the screening instrument was
71% lower than those using the CABS (odds ratia9095% CI: 0-12, 0-6$<0-001).
The prevalence estimates from studies using theTOM&Ye 79% higher than those using
the CABS (OR: 1:79; 95% CI: 0-70, 4-55; P=0-20). pépulation-based prospective
prevalence studies on ASC have yet been publisheing Kong and Taiwan. Studies in
mainland China have methodological weaknesses @hot be easily compared with

those from developed countries.

14.1.2 Systematic review of screening and diagnostic insiments for ASC in
mainland China

The CABS, the ABC as screening instruments an@C#ieS as a diagnostic instrument

were the most frequently used for case identificafor ASC in mainland China. They

were adopted from the West more than two decade$oagletecting Childhood Autism.

The concept of the autism spectrum had not yet beme generally introduced and

standardised instruments for case identificatioASEC have not been adopted in autism

research in mainland China.

14.1.3 Systematic review of service provision for ASC imainland China

Four service settings for ASC, largely focused amisan, were identified including
healthcare settings, mainstream educational ssftprivate special intervention settings,
and state-run special educational settings. Shert#fgresources in educating health
professionals and the general public was reporetate contributed to the delay in

identification and diagnosis of ASC and, subsedyenthe implementation of
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interventions. A lack of awareness and misundedstgnabout autism in society was
reported to aggravate obstacles to the educatauasion for children with ASC.

14.1.4 Service providers’ perspective on service provisioin mainland China
Providers perceived that children with ASC werdraportant but under-served group in
mainland China. Two levels of service provisionatetd to ASC were identified: 1)
healthcare services mainly provided by governmattiaities; and 2) education services
mainly provided by the parents of children withisnit Little cooperation was reported
between the two types of providers. The structdirgeovice provision for ASC is under-

developed.

14.1.5 Service users’ perspective on service provision mainland China

Parents and caregivers reported an average of ‘bathsi delay between first
developmental concerns about their children anéivewy a diagnosis of ASC. There was
an average 6.5 months’ delay between receiving diagnosis and commencing
interventions. Several cultural issues were ideatifvhich could contribute to the delay,
such as the perception of mental iliness, andifeliefs equating delayed development of
language skills in early childhood as an indicatadnfuture high intelligence, and the
state-imposed one-child policy. Delay in recogmtiof ASC and lack of support was

considered to be associated with considerable hyvdeents reported.

14.1.6 Service users’ perspective on service provision iHong Kong

The long waiting period due to lack of professienahd potential cultural influence
contributed to the delay in early detection andenveéntion of ASC. Screening
programme and multi-disciplinary assessments aadadole for the identification of ASC
in Hong Kong. However, the identification of ASQddiot depend on the screening but
more on the parental recognition and referral tepital. Most children under six years
old with ASC attend specific intervention progransni@ non-profit rehabilitation centres
supported by the government. Parents expressedemmncabout their children’s
education after six years old since no specifidlifates for ASC are available for

children older than six.
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14.1.7 Pilot study

Using the UK cut-off of 15, the M-CAST was abledistinguish children with ASC from
typically developing children in mainland Chinaghi items out of 31 on the M-CAST
did not have any significant difference in item ersment between cases and controls.

Cultural influences may be operating on certaimgeon the M-CAST.

14.1.8 Validation study

The sensitivity of M-CAST was 84%, and the spetiovas 96%. The PPV was
expected to be relatively low (22%) due to the fhet the prevalence of the condition in
the general population was 18w There were gender differences in the score
distribution of the M-CAST. The verification of Shildren who already had an autism
diagnosis showed all cases met research diagrw#gada for ASC using the ADOS and

the ADI-R. Most of the cases were given an autissgmbsis.

14.1.9 Test-retest reliability

Over a period of two to four months, using a cutedfl5, the test-retest reliability of the
M-CAST was good by same respondéeappa=0.64). The test-retest reliability of three
categories €11, 12-14,>15) was moderatewgighted kappa0.48-0.53). Correlation
between the scores at CAST-1 and CAST-2 was gépdarman rhe0.70-0.73).

14.1.10 Comparison between the M-CAST and the CABS

Within the comparison sample, using the cut-offLéf the sensitivity of M-CAST was
89%, the specificity was 80%, and the PPV was 70%ing the cut-off of 14, the
sensitivity of CABS was 58%, the specificity was/84and the PPV was 65%. The M-
CAST showed a better association with standardisgduments (ADOS & ADI-R) than
the CABS. The AUC of the M-CAST was 0.90, which veagnificantly higher than the
CABS (AUC=0.79). These findings suggested the M-TA%rformed significantly
better than the CABS in distinguishing children wASC from typically developing

children in mainland China.
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14.1.11 Psychometric properties of the M-CAST

The M-CAST was found to have a multi-dimensionalcure. The final model from the

CDFA was a two-factor solution with 26 items on MeCAST. The two factors were

Social and Communication, and Inflexible/Stereotyhp@anguage and Behaviours. This
two-factor solution was further confirmed as adegusy the IRT analysis. Items on the
26-item M-CAST discriminated well at the more erteeend of the autistic latent trait.

The internal consistency reliability of the 26-iteersion of the M-CAST was good.
14.2 Strengths and limitations of these studies

14.2.1 Strengths

The qualitative study on service provision providesight on the situation of ASC in

China which has seldomly been investigated soQae strength was the study design
which investigated the perceptions from both senpcoviders and users to reflect the
whole picture of how the system worked for childreith ASC and their families. The

sample for service provision in mainland China weswn from 19 different regions to

generalise the service pathway from first awarenesstervention. The sample from

Hong Kong enhanced the representation of the wholentry of China. In terms of

method, the questionnaire of service mapping waldped as the study proceeded
through face-to-face interviews with parents/caregs from different regions. This

approach provided an opportunity to collected deiag unified protocol which allowed

further comparison of results.

The main strength of the validation study was tbpypation-based approach. It achieved
a high patrticipation rate in screening and furth&sessment. In previous UK studies, the
participation rate has been generally under 30%piapulation-based studi@s The

Chinese validation had a 97% participation rateictviensured the representative of the

general population in the studied region.

Another strength of the validation study is of tmethodology of case identification.

Verification of autistic cases that had been diaguloby Chinese clinicians prior to this
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study ensured the diagnostic status of the casgsakso verified the assumption that
previously diagnosed cases were mainly cases ek@ame end on the spectrum. Second,
the diagnostic assessment adopted the ADOS ardDh&, which was the method that
has been used in recent epidemiological studiéiseiest. Thus, the assessment results
can be compared with those from Western counthiegtty. In addition, the RRM was
used as an IQ test to supplement the final resediadmnosis of the ASC, which was

lacking in previous studies of the UK CAST.

The quality of results in validation study was eesuby the following approaches: 1)
Possible areas of bias were minimised. The exansihdiagnostic assessments was blind
to the child's M-CAST score. In the diagnostic asseent phase, the sampling of a
proportion of children who scored in the low scgreup reduced assessor bias, since not
all the children assessed were likely to have agrabntal problems. 2) The missing
data were handled by using both ASC-positive andCA8gative scores to generate
maximum and minimum score. The analysis was coeduftdr both scores in order to
achieve maximum capture of potential cases in #sessment phase. The difference in
results by using different scores was also examtoeensure the missing data did not

influence the general findings.

Another strength is the comparison between the MsTAand the CABS which
demonstrated the utility of the M-CAST in Chinesgpplation from another angle. The
M-CAST demonstrated better validity and associatiwith standardised diagnostic
instruments than the CABS. This approach gave sangence of how the M-CAST may
be more suitable to be used in large epidemioldgitalies in China than the instrument
that is currently used.

14.2.2 Limitations

One source of limitation in service provision studgs the representativeness of the
sample in mainland China. The sample of parents reasiited from two of the most
well-known private intervention centres. The pasédndm those centres are unlikely to be

nationally representative for mainland China. Idesrto enter those centres, one parent
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needed to give up their jobs and accompany thel ahithe centres. Some of them need
to leave their hometowns. As the centres are @juae parents needed to pay the tuition
fees themselves. These actions required a finasa@ifice. Thus, not all the parents in
mainland China can afford to do this. In genetagse were the families that had gone
through the most service pathway and reached tleevantion, while there should be
other parents who are still at the early phasdefservice pathway. Thus, these parents
could represent service users who had reachedktreme end of the service. The Hong
Kong sample should be considered as having reakogaberalisation for the population
in Hong Kong, since they were drawn from the gelnsyatem for ASC. However, the
centres involved in the investigation of servicevision only accepted children aged
three to six in mainland, and children aged twaitoin Hong Kong. Thus, it may be
possible that older children with ASC in those o&gi had different experience or have

undergone different pathways.

Another limitation of the service provision was tthia based on semi-structured
interviews, which had limitations when accessingrenm-depth information. Further
research for the measurement development of seevigkiation should employ multiple

interviews and longer-term observation of families.

One limitation of the validation study was that gample was drawn from one district in
Beijing city. Due to Beijing’s special political dreconomic statd€ it is considered as
not a national representative region for mainlahth&. Parents in Beijing are considered
to have a higher socioeconomic status as theyikaly to be better-educated and more
up to date with knowledge and new technofdyPrevious research had suggested the
inconsistent effect of socioeconomic status tow#ndgisk of having ASC in the W&&t

47T More recent large population-based studies stigdesat lower socioeconomic status
predicted a higher risk of ASE whereas previous studies suggested the oppGsfté
Thus, caution needs to be employed when applyiegdbults reported in this study to a

national level.
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Another weakness of the studies on the M-CAST Was there was no prospective data
collection of a clinical sample. Due to the relatwlimited study period and the lack of
resources in clinical settings, it was not possibbe recruit children with ASC
prospectively for this thesis. The autistic cageshe pilot and validation studies were
recruited from existing records. As expected cbifdwith an existing diagnosis of ASC
scored significantly higher on the M-CAST than dhéin who were given an ASC
diagnosis after further assessment. It is posshde parents whose children had been
diagnosed prior to this study had more knowledgautistic behaviours than the parents
whose children had not been diagnosed before. diineeir have already been through the
phase of seeking information from first awarenesgiagnosis, and they may be familiar
with some diagnostic instruments after the diagoostocess. Thus, because of their
experience, they may have a better understandimgnaf the items on the M-CAST were

looking for than the latter.

In the validation, all ADOS and ADI-R assessmengsarconducted by a single examiner
within a relatively short period of time. Due toethimitation of resources, interrater
reliability could not be conducted. However, theaacher was a reliable examiner with
technical support from senior examiners in Camlaridgring the assessment phase. The
final diagnosis was made according to the consedmgnosis between examiners and
experienced child psychiatrists. Thus, it is uriikéhis could have introduced bias and
influenced the results. Future research shouldren&iat consensus coding meetings for
equality control of the assessment reliability wid conducted throughout the assessment

phase.

The sample of the psychometric properties study avaembination of clinical sample
and general population. Although, there were stdiging such combined sample for
factor analysis in Chif& and the We&t, this approach needs to be further investigated

in turns of its representativeness of the Chinegilation.
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14.3 Implications for study design and instrument develpment

Since there was no systematic network for trackamgthe healthcare or education
pathway of children with ASC, a top-down method adspted. The questionnaire used
for mapping service provision in China was devetbpa a sample of 69 parents and 34
parents in Hong Kong. It contains 50 questiongh&nfuture, a combined version should
be developed that can be applicable to differegiores in China. A relatively shorter
version of this questionnaire with self-completianswers can be developed for large
population-based survey on service evaluation. d\tHHace-to-face interview, research
time and resources can be saved and more datatfrengeneral population can be

collected.

In the pilot study, the item endorsements in eitgrhs showed no differences between
children with ASC and typically developing childrefihis indicated that these items
might not distinguish well and need refinement.c8isome of the wording of these items
were similar, it might be valuable to consider ghiolg or combining a few of these items,

and then validating the new version of the M-CAST.

The sample of the validation study was relativehall and the participants were only in
mainstream schools. As mentioned before, in mathl&hina, children with mental
disorders were suggested to have been turned awayrhainstream schools for a long
time. Most children with ASC were found in specialervention centres for ASC or
special education schools. While the CAST was aped in the UK population in which
children with special conditions are integratedrainstream schools. Thus, it would be
valuable to apply the M-CAST in both mainstream apecial schools and centres in

mainland China in order to get a more represemgtopulation sample.

The test-retest reliability of the M-CAST had aipdrof two to four months between the
completions of two CASTs. Further examination oa tbliability should have shorter
time lag and ensure that the same parent/caregivepletes the two CASTSs. In addition,
the reliability was tested in a sample consistifigadarger proportion of high score
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children on the M-CAST. It might be valuable tother examine the reliability in a more

representative sample of the general populatigaio additional evidence.

The interrater reliability of the M-CAST needs te lkxplored. During the test-retest
reliability study, the scores on the M-CAST cometetby fathers were found
significantly different from those completed by imets for the same child. This
suggested potential different perceptions on th&’shbehaviours between father and
mother. Since these findings were drawn from a ksaahple of 34 children, it will be

helpful to further explore this difference and therrater reliability in a larger sample.

The comparison between the M-CAST and the CABS emslucted in the assessment
sample of the validation study. The same was x&htismall and not representative for
the general population. It would be helpful to gpihle M-CAST to a larger population.

If similar result is found, it might be valuable ¢onsider replacing the CABS with the

M-CAST in further epidemiological research.

The exploratory of the psychometric properties lué M-CAST suggested that three
items did not load saliently on any of the ideetffitwo factors. There might be three
factors, but the third factor was excluded becaundg two items saliently loaded on it. It
is possible that, if new items focusing on thedliactor are added, all items can saliently
load on one of the factors. In addition, differanialytical approaches might be adopted
for future factor analysis such as conducting thieciple component analysis in STATA
first and then the IRT in MPIlus. In order to exaenithe stability of the latent traits
measured by the CAST in different cultures to eadine utility of CAST is across-
culturally stable, it will be helpful to conduct ftitgroup factor analysis to samples from
both UK and China and make comparison. This appreacld help to understand the
nature and presentation of the latent traits of A@h has taken the cultural influence

into account.
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14.4 Recommendations

14.4.1 Population Screening

The M-CAST cannot be recommended as a whole papalatreening instrument for

ASC in China in its current format. The currentsien generates a large proportion of
false positives. If applied to whole regional paidn directly, a large amount of

resource will be required for assessing all childndo actually do not have ASC. This
could also possibly cause unnecessary anxietyheir families. However, it can be

considered as a promising screening instrumenAEE after revision due to the fact that,
unlike studies in the West, epidemiological studiesmainland China under proper

administration can achieve very high response mtagelatively low cost.

14.4.2 Use in primary care, clinical and educatimal settings

Since this was the first study on the M-CAST, théty of the M-CAST in other settings
requires further investigation. Therefore, recomdations cannot yet be made for its use
in other settings. However, learning from the eigreze on the UK CAST, it might be
helpful to consider recommending the M-CAST in agrtcontexts in the future after

adequate validation and proper understanding sktleentexts.

The primary care system in mainland China has guwher great reforms and changes
since the late 1990s and early 2000s. In 2003, gineernment established a rural
Cooperative Medical Scheme to protect people framastrophic lossé¥. In urban areas,
the government aimed to assign primary care to coniiyn health centres and hospitals
for inpatient car®. As a result, family medicine, which can be coasid as equivalent
to the General Practice in the West, will beconeerttajor provider of primary healthcare
in urban ared8% The new reform of the health system in China amsounced in 2008,
which addressed the leading role of family physisign community health centres for
primary caré® The establishment of universal coverage of pyneare for both rural
and urban areas by 2020 within mainland China heenlset up as a target by the
government:. It is possible that, when the new primary carstey is established, the
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validation of the M-CAST can be conducted in priynaare settings. However, before

this, it needs revision in order to improve itsfpenance in a low prevalence setting.

After full validation, it is possible for the M-CASto be used in clinics or special centres
for assessment purposes with other assessmentdén to apply the M-CAST to
schools, a teacher’s version should be developdd/alidated. The applicable age range
of the M-CAST is from 4 to 11 years. So far, thées been no evidence that the M-
CAST can be applied to children outside this aggea

14.4.3 Research context

The M-CAST demonstrated acceptable validity andhlbdlty as a screening instrument
for ASC within the Chinese population. It can beammended for epidemiological
research on ASC in China. For example, it couldubed in a large population-based
study to estimate the prevalence of the whole musipectrum. It can also be used as an
instrument to detect social and communication diffies in the general population. It
has potential to be used in studies that focushencomparison between children with
ASC and their siblings in normal development, whiolight help with further
aetiological or genetic studies. It can also belusestudies focusing on the comparison

of autistic features between the Western and Caipepulations.

14.5 Ongoing research with the M-CAST

The work described in this thesis has provided tjeundwork for a large
epidemiological study. After revision, the M-CASS ¢oing to be used as a screening
instrument in a large population-based prevalengdysin mainland China, the Social
and Communication Research and Epidemiologicalystu€hina (China SCORE). The
M-CAST will be distributed to children who are ioh®ol years 1 to 4 (aged 6-11) in six
cities selected from six provinces in mainland @hilm order to capture all children in
this age range, mainstream schools, special edacagttings and intervention centres
will be covered as many as possible in the sbegitDue to limited resources, not all
children participated in screening will be invitedfurther diagnostic phrase. Two cities

with preferable representativeness as well as abdailresources will be selecteé.
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proportion of children in those two selected citveifl receive a diagnostic assessment
using the ADOS and the ADI-R. This will provide tdistribution of the M-CAST score
in the whole regional population in mainland Chifiée utility of the M-CAST will be
re-evaluated in this large epidemiological studythvii this study, the validity, reliability,
as well as the psychometric properties of the M-TASIl be further investigated. In
addition, children who already have a diagnosisA8IC will be tracked through the
health system in the studied cities. With the @xijstecords in the health system and a
previous national survey of disability, the numioérexisting cases and new identified
cases in children aged 6-11 in the general pomuatan be identified. With the
geographical records from National Bureau of Siafis this study will provide a
prevalence estimate of ASC within the primary sé¢laged population in mainland China.
A research protocol is provided in Appendix 14.1tk#e same time, a pilot and validation
study of the M-CAST will be conducted in Hong Komging similar methodology
described in this thesis. Following the validatiarprevalence study will be conducted in
Hong Kong using similar methodology as the ChinaORE study to generate the

prevalence of ASC in Hong Kong.
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14.6 Further development of the M-CAST
There has been no screening instrument availableA®C in primary school aged

children in China before the M-CAST. Further inwgation is required to improve the
M-CAST, possibly through the following researchdiin Box 14.2.

Box 14.2 Further research on the M-CAST

Investigate the utility of the M-CAST in distinghisg children with ADHD,
learning difficulty or language delay.

Investigate the perception of items on the M-CA&Ioag Chinese parents.
Examine cultural influences (such as stigma, eyatam, language delay
more extensively and revise the M-CAST accordingly.

Add pre-screening questions regarding parental eronevith the child’s

development to test the utility within children v@eoparents have concerng.

Remove items that have similar wordings or do nib¢m@ntiate well.

Add new items on Attention to Details or on repedit restricted ang
stereotyped behaviours, interests and activities.

Investigate scoring of the M-CAST by comparing eutradditive scoring
with weighted scoring based on the latent auttsaiits identified in IRT.
Re-examine the psychometric properties of revise@AST in a large and
more representative population.

Evaluate the interrater reliability of the M-CAST.

Compare the M-CAST with other currently used sciregnnstruments in
mainland China such as the ABC.

Develop a teacher’s version of the M-CAST.
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14.7 Contribution of this thesis

This thesis presents evidence on the epidemioldgyS€& in China. Existing knowledge
in developed countries on ASC was summarised imojuthe condition, international
diagnostic criteria, recent prevalence studies,il@ve screening and standardised
diagnostic instruments as well as the importangerevention and intervention. Detailed
systematic reviews illustrated the availability sgfrvice provision, prevalence estimates
of ASC, as well as currently-used screening andjrdiatic instruments in mainland
China. This thesis has contributed new evidenestaice provision of ASC in mainland
China and Hong Kong. It developed a Mandarin versocd an English screening
instrument and adopted standardised diagnosticumsint to autism research in China.
The suitability of the M-CAST as a screening instent in the Chinese population was
investigated. The standardised diagnostic instrasnem ASC, the ADOS and the ADI-R,
were applied to the Chinese general populatiortHerfirst time. The M-CAST can be
recommended as a screening instrument for ASC roe l@pidemiological studies in
mainland China after revision. This is a startiranp in developing autism research in
mainland China, and there is much to be done thrdugher epidemiological research

and long-term follow-up to achieve better utilititbe M-CAST.

14.8 The future of service provision in China

Service provision for children with ASC has not beanified or systematically
implemented in mainland China. Current provisiowoimed various systems including
healthcare, education, and intervention. So fagreththas been little cooperation and
interaction between those systems, thus the netf@orRSC in mainland China has not
been well-developed. Several areas for potentraledevelopment drawn from studies
in this thesis are listed in Box 14.3.
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Box 14.3 Future directions for service provision foASC in China

Conduct surveys to investigate the knowledge andremess of ASC and
explore stigma in the general population.
Improve medical education of ASC in general meditaining, especially
among child psychiatrists and paediatricians.
Conduct workshops on ASC for practice physicianshbim hospitals ang
community health centres.

Provide workshops and study materials on ASC tohiei@ both in mainstrear

>

schools and special schools.
Develop and validate intervention programmes fairtiadaptation in Chinesg
population.
Study the structure of in house training and pitesal development of current
successful intervention centres to develop learmaggrials for other centres.
Provide more support to both state-run and privagFvention centres.
Establish standardised and systematic regulaticth@operation of intervention
centres.

Establish network of service provision betweenaasisystems for ASC.
Develop clear pathway guidelines from diagnosisitervention.
Develop a special education strategy for childrettn \\<SC who are older than
SiX.

Improve the education inclusion for children witB@&.

Apply refined screening and diagnostic instrumeatgrimary care system fo

=

screening and to hospitals for diagnosis.
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14.9 The future of research on ASC in China
The research described in this thesis is a stapgoigt to introduce advanced screening

and diagnostic instruments for ASC to China, esglgcmainland China. The adoption of

standardised instruments can help to improve thepegsability of case identification

between Western and Chinese populations. Afteridleatification of autistic cases,

further research can be conducted in various arelged to ASC. Through the

introduction of advanced research methodology ftbenWest, the research capacity of

ASC in China can be gradually built up. This netedmclude the following listed in Box
14.4.

Box 14.4 Future directions for autism research in Gina

Introduce well-developed culturally appropriateessring instruments fron
the West for different age groups and subtypesS& A

Further development of the adoption of the ADOS tedADI-R.

Build up well-trained examiner teams of the ADOS #me ADI-R.

Establish the diagnosis of other subtypes withenahtism spectrum such 3
Asperger Syndrome and PDD-NOS and also take the-WSbVisions into
account.

Establish a database for autism surveillance asehreh.

Set up cohort studies to monitor the prevalencASC for public health
education and evaluation.

Conduct case-control studies to investigate tharahhistory and aetiology
of ASC.
Conduct comparison research between Western ante§hipopulations t
test aetiological hypothesis.

Develop and validate culturally adapted intervemfioogrammes.

h

1S

<
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14.10 Conclusions

The system of healthcare and education servicagoovfor ASC in mainland China has
not been established. Service provision in Hongd<snbetter developed than mainland
China, but still needs improvement. The M-CAST dasonstrated good validity as a
screening instrument for ASC, and showed bettétyuthan the CABS, a currently used
screening instrument in mainland China, although positive predictive value is
relatively poor. It has demonstrated good teststeteeliability and appropriate
psychometric properties for screening, and showrbdéoa promising candidate for
population-based epidemiological research. Recordatemms for further research on the
M-CAST and service provision are made. After rensand further validation, the M-
CAST could be recommended for use in settings atien research such as hospitals,
primary care, and mainstream and special educattings. This thesis provides the
underpinning for the first large epidemiologicaldy of ASC across China including

Hong Kong.
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Appendix 1.1 The UK national screening committee dteria

The condition

1 The condition should be an important health problem

2 The epidemiology and natural history of the cowmditiincluding development from latent to
declared disease, should be adequately understabthere should be a detectable risk factor,
disease marker, latent period or early symptonsasige.

3 All the cost-effective primary prevention interviemts should have been implemented as far as
practicable.

4

If the carriers of a mutation are identified agault of screening the natural history of people
with this status should be understood, includirggglychological implications.

The test

1 | There should be a simple, safe, precise andatelidscreening test.

2 | The distribution of test values in the targetydapion should be known and a suitable cut-off

level defined and agreed.

The test should be acceptable to the population.

4 | There should be an agreed policy on the furtfegrobstic investigation of individuals with a
positive test result and on the choices availabl&dse individuals.

If the test is for mutations the criteria usedetest the subset of mutations to be covered by
screening, if all possible mutations are not beéesged, should be clearly set out.

The treatment

1 | There should be an effective treatment or intetiva for patients identified through early

detection, with evidence of early treatment leadmbetter outcomes than late treatment.

2 | There should be agreed evidence based policiesiog which individuals should be offered

treatment and the appropriate treatment to beeaffer

Clinical management of the condition and patieritomnes should be optimised in all health care
providers prior to participation in a screeninggmamme.

The screening programme

1 | There should be evidence from high quality RaridechControlled Trials that the screening
programme is effective in reducing mortality or idity. Where screening is aimed solely at
providing information to allow the person beingesmed to make an “informed choice” (eg.
Down’s syndrome, cystic fibrosis carrier screenjriggre must be evidence from high quality
trials that the test accurately measures risk.ififegmation that is provided about the test and its

outcome must be of value and readily understoothéyndividual being screened.

2 | There should be evidence that the complete sicrg@nogramme (test, diagnostic procedures,
treatment/ intervention) is clinically, sociallyéethically acceptable to health professionals and

the public.

=

3 | The benefit from the screening programme shoutd@igh the physical and psychological har

(caused by the test, diagnostic procedures antiresd).

4 | The opportunity cost of the screening programime(ding testing, diagnosis and treatment,
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administration, training and quality assuranceusithde economically balanced in relation to
expenditure on medical care as a whole (ie. vaduenbney). Assessment against the criteria
should have regard to evidence from cost benefitarcost effectiveness analyses and have

regard to the effective use of available resource.

5 | All other options for managing the condition shibliave been considered (eg. improving
treatment, providing other services), to ensurérnbanore cost effective intervention could be
introduced or current interventions increased withie resources available.

6 | There should be a plan for managing and monigdtie screening programme and an agreed set
of quality assurance standards.

7 | Adequate staffing and facilities for testing,giiasis, treatment and programme management
should be available prior to the commencement @&tireening
programme.

8 | Evidence-based information, explaining the conseges of testing, investigation and treatment,
should be made available to potential participtm&ssist them in making an informed choice.

9 | Public pressure for widening the eligibility erita for reducing the screening interval, and for
increasing the sensitivity of the testing processuld be anticipated. Decisions about these
parameters should be scientifically justifiablete public.

10

If screening is for a mutation the programme shd@dcceptable to people identified as carrigrs
and to other family members.

(Adapted from National Screening Committee webisitp://www.screening.nhs.uk/criteria#fileid9287




Appendix 2.1 Tasks in each ADOS module

Appendices

Module 1 Module 2 Module 3 Module 4
Preverbal/single words/phrasgs Flexible phrasecspee Fluent speech child/adolescent Fluent speedesumt/adult
Anticipation of a social routing Construction task Construction task Construction task

Functional and symbolic Make-believe play Make-believe play Current workitzal/daily living
imitation
Joint interactive play Joint interactive play Swveimotional questions: Plans and
dreams
Free play Free play Break Break
Snack Snack Cartoons Cartoons
Response to hame Response to name Socio-emotigestians: Emotions Socio-emotional questions: Eoneti
Response to joint attention Response to joint titten Socio-emotional questions: Socio-emotional questions:
Friends/loneliness/marriage Friends/loneliness/marriage
Birthday party Birthday party Socio-emotional quess: Social Socio-emotional questions: Social
difficulties/annoyance difficulties/annoyance
Bubble play Bubble play Creating a story Creatirggaay
Anticipation of a routine with Anticipation of a routine with Conversation/reporting a non-routine event Convixsaeporting a non-routine event
objects objects

Demonstration task

Demonstration task

Demonstratiek

Description of picture

Description of picture

Deption of picture

Looking at a book

Telling a story from a book

Tredl a story from a book

Conversation

31C
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Appendix 2.2 Items in the ADOS algorithm for each mdule and a sample of Module 2 algorithm

Appendices

Module 1 |

Module 2

Module 3

Module 4

Algorithm items

Stereotyped/idiosyncratic words or
phrases

Stereotyped/idiosyncratic words or
phrases

Stereotyped/idiosyncratic words or
phrases

Stereotyped/idiosyncratic words or
phrases

Gestures

Descriptive, conventional.
Instrumental gestures

Descriptive, conventional.
Instrumental gestures

Descriptive, conventional.
Instrumental gestures

Unusual eye contact

Unusual eye contact

Unusuat@yect

Unusual eye contact

Facial expression directed to others

Facial exprestirected to others

Facial expression direatecthers

Facial expression directed to othefs

Quality of social overtures

Quality of social oweds

Quality of social overtures

Quality of sodsgéertures

Response to joint attention

Amount of reciprocalialo
communication

Amount of reciprocal social
communication

Amount of reciprocal social
communication

Shared enjoyment

Quality of social response

Quafigocial response

Quality of social response

Use of other’s body to communicate Conversation VEemsation Conversation
Point Point to express interest Emphatic or emaligestures
Showing Overall quality of rapport Overall qualidf/rapport Empathy/comments on others
Frequency of vocalization directed tp Amount of social overtures Insight
others
Spontaneous initiation of joint Spontaneous initiation of joint Report of events Responsibility
attention attention

Other items

Immediate echoing

Immediate echoing

Immediate exhoi

Immediate echoing

Speech abnormality

Speech abnormality

Speech alatioym

Speech abnormality

Imagination/functional play

Imagination/functionaby

Imagination

Imagination

Mannerisms

Mannerisms

Mannerisms

Mannerisms

Unusual sensory behaviours

Unusual sensory behaviou

Unusual sensory behaviours

Unusual sensory mivav

Repetitive interests and behaviourg

Repetitivaésts and behaviours

Excessive, specific interests

Excessive, specific interests

Rituals and compulsive behaviours

Rituals and adsipe behaviours

Overactivity Overactivity Overactivity Overactivity
Negative behaviours Negative behaviours Negativebieurs Negative behaviours
Anxiety Anxiety Anxiety Anxiety
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ADOS module 2 p.15

Child 1D; Date of Birth:

f‘\. [) () b Gender: Date of Evaluation:

MODULE 2

Examiger: Chronological Age:
 ADOS Algorithm for Communication
T DSM-IVACD-10 ¢ Amount of Soclal Overtures/Maintenance of Attention (A-2)
. ?m : __GS (mhc Stereatyped/|diosyncratic Use of Waords or Phrases {4-5)
- protocol to 2, and treat all . Conversation (A-5)
 scores other than 0-3 as 0.)
A -' Pointing (A7)
Descriptive, Conventional, Instrumental, or Informational Gestures (A-B)
Communication Total

{Autism cut-off = 5; autism spectrum cut-off = 3_]

Reciprocal Social Interaction

Unusual Eye Contact {B-1)
Facial Expressions Directed to Others (B-2)
Spontaneous Initiztion of Joint Attention 1B-8)
Quality of Socdial Overtures (B-8)
Quality of Social Response (B-3)
Amount of Reciprocal Social Communication (B-10)
Overall Quality of Rapport (8-11)

Social Interaction Total
{Autism cut-off = 6; autism spectrum cut-off = 4)

Communication + Social Interaction Total
{Autism cut-off = 12; autism spectrum cut-off = 8)

Intagination/Creativity (c-2)

Stereotyped Behaviors and Restricted Interests

Unusual Sensary Interest in Play Materiai/Person (D-1)
Hand and Finger and Other Camplex Mannerisms (D-2)
Unusually Repetitive Interests or Stereotyped Behaviors (D-4)

Stereotyped Behaviors and Restricted Interests Total

Diagnosis
ADOS Classification:

Overall Diagnasis:

Copymight € 1999, 2091 by WESTERN PSYCHOLOGIGAL SERYICES. Motio be mproduced In whole ar [n part witbous witlen pereission. Al righs reserred, Prinied fa U354
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Appendix 2.3 ADI-R algorithm

Mark the algorithm used.

Current Behavior Algorithm Diagnostic Algorithm
[:F 2 Years, 0 Months to 3 Years, 11 Months D 2 Years, 0 Months to 3 Years, 11 Months
[:' 4 Years, 0 Months to 9 Years, 11 Months D 4 Years, 0 Months or Older

O 10 Years, 0 Months or Older
(Verbal Subjects only; Item 30 =0)

\
Score Summary Diagnostic

Algorithm cutaffs*

A1 7+A2[‘__7+ ABEW _l+ Aé =

| .

nl ew e eww| - [GERL_ e
e
T

*Cutoffs are for Diagnostic Algorithms only.
L The Current Behavior Algorithms do not have cutoffs,

Additional copies of this form (W-382E) may be purchased from WPS. Please contact us at 800-648-8857, Fax 310-478-7838, or www.wpspublish.com.
Copyright @ 2007 by WESTERN PSYCHOLOGICAL SERVICES. Not to be reproducad in whele or in part without written permissien. All rights reserved. Printed in U.S.A. 1234567890
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, litative Abnormalities in Reciprocal Social Interaction
Copy each code into the box for algorithm type and subject age level.
Nigorithm type ............... Current Behavier Algorithm ... Diagnostic Algorithm
Code - oovvve
unless nthléllﬁl::!s?e‘t:%.l?:j Ly : i e et
B20,. M 40 00 © )
“" ............ ._h fe or o)
an an oider* i -older
A1: Failure to use nonverbal behaviors to requlate social interaction Convert
to Seores
50 Direct Gaze | IWC}D J
I'_L—\
57 Range of Facial Expressions Used to Communicate [ ] [ J[ ] ............ [ ] { ], ............ | )

A2: Failure to develop peer relationships

49 Imaginative Play With Peers [:] ........................................ D ............

62 Interest in Children DDGG B

63 Response to Approaches of Other Children ........... DD ............................ [:}-Dﬁ
=

64 Group Play With Feers
(SCEre If 4.0 60 5,11 YEAIS) wvuvoevrivecrssieimsssenssi s

y S 7
(R (score either 64 er €5, depending on age of subject) "

65 Friendships
(score if 10.0 years or older) D

A3: Lack of shared enjoyment

52 Showing and Directing Attention ........c.ooviieiiins [ ][ ][ ” l ........... (
53, 0Hfering t0-SHAM i miiiusmmimsmaiinming [ ][ ][ ] ” l ........... [
54 Seeking to Share Enjoyment With Others .............. [ ][ § l ............ 9

A4: Lack of socioemotional reciprocity

31 Use of Other's Body to Communicate ..................... [ ][

55z (Offerig COMTOM «vomnmmnmmammnmssam mmm ............ ﬁ B
]
=

56 Cuality of Social Overtures ............covvvvcsivnvivionns [ ][

58 Inappropriate Facial Expressions (_}m l[mJ

]
59 Appropriateness of Social Responses .................... [ J[ ] [ ] [ ]{ l ............ |
Total A4
*Current Behavicr Algorithm fer 1.0 or ¢lder should
be scored only fer verbel subjects (item 30=C). Total A C]—
For this age group, no Current Behavicr Algerithm is Al + A2 + A3 + A4
available fer nonverbat subjects (Item 30 =1¢r 2). (cutoff = 10, diagnostic only)
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Bf:;@uilitgt,i'veg_Ai.i!.lio_rin_al_it_i,e_‘s-in‘: Communication

¢ Score B1, B4, B2(V), and B3(V) for verbal subjects (Item 30 = 0).
o Score only B1 and B4 for nonverbal subjects (Item 30 = 1 o1 2).

Copy each code into the box for algorithm type and subject age level.

Algorithm type ... Gurrent Behavior Algorithm - Diagnestic Algorithm
Lodg eevereen

Use these codes
unless otherwise specified

ETEN T 0o |
Age -oeee to or to or
m an older* an older
B1: Lack of, or delay in, spoken language and failure to compensate through gesture Convert
to Scores
42 Pointing to Express Interest ..., [ ] [ l ............ DD

T |

4 Head. SHAKING....c o soiisnammissinisimm st

L)
45 Conventional/Instrumental Gestures [ ]

B4: Lack of varied spontaneous make-believe or social imitative play
(B4 is not scored on Current Behavior Algorithm for 10.0 or older.)

48 Imaginative Play .....ocoooovvvneiiiicc

Total B4 [
B2(V): Relative failure to initiate or sustain conversational interchange

34 Social Verbalization/Chat ... J.[ ][ ][_J@ ............ [ :
35 Reciprocal Conversation ..............c...ccvunvinnn [ }[ }[ ], ......... D@(—i
Total B2 (V) f:lj-t-

47 Spontaneous Imitation of Actions ...
—
—

61 Imitative Social Play ...

B3(V): Stereotyped, repetitive, or idiosyncratic speech

33 Stereotyped Utterances and Delayed Echolalia [ ][ ][

36 Inappropriate Questions or Statements .........., {

>
=
=z
(=}
[72]
[
(&)
wl
-
=]
=2
wn
—
<
-<]
-4
w
=

37 Pronominal Reversal [

SR B, S B S . WO
[ﬂ
= = =

L
[

L S S ) S

38 Neologisms/Idiosyncratic Language [

Verbal Total B(V)
B1+B4 + B2(V) + B3(V)

(cutoff =8, diagnostic only)

*Current Behavior Algorithm for 10.0 or older should
be scored only for verbal subjects (Item 30=0). hé%l'[l)\l’eerc]ﬁl Total B(NV) R |
For this age group, no Current Behavior Algorithm is ] B1+ B4
available for nonverbal subjects (Item 30 =1 or 2). (cutoff =7, diagnostic only)
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C: Restricted, Repetitive, and Stereotyped Patterns of Behavior

Copy each code into the box for algorithm type and subject age level.

Algorithm fype - coovoeen nurrent Behavior Algorithm .- Biagnnslic Alllrithm
A .II 10.0
e ............
' Nﬂ B1L‘“{Id:r"4 L\:m Iduch
Code - - ﬂlITIIII .........
C1: Encompassing preoccupation or circumscribed pattern of interest : Convert
to Scores
67 Unusual Preoccupations ..............o.oooooiveiceceriiennnn] [ J[ ]
68 Circumscribed Interests I
(score if 3 years or older) [ } ............ .

Total C1 C]—
C2: Apparently compulsive adherence to nonfunctional routines or rituals

39 Verbal Rituals (score only if Item 30 =0} ..............| [ 1 ,,,,,,,,,,,, s J

-
70 Compulsions/Rituals ................... [ ][ ] ]
Total C2

C3: Stereotyped and repetitive motor mannerisms

77 Hand and Finger Mannerisms .................c.......... ( A [: Qe dte e

78 Other Complex Mannerisms or :
Stereotyped Body Movements { 1 ............ S

Total C3

C4: Preoccupation with parts of objects or nonfunctional elements of material

69 Repetitive Use of Objects or Recard the higher
Interest in Parts of Objects ... [ 1 ............ :] of lfe lwo scores
71 Unusual Sensory Interests .................. [ l ............ S [ o

Total C4
*Current Behavior Algorithm for 10.0 or older should
be scored only for verbal subjects (Item 30=0).
For this age group, no Current Behavior Algorithm is Total C D-
available for nonverbal subjects (Item 30 =1 or 2). C1+C2+C3+C4

(cutoff = 3, diagnostic only)

D: Abnormality nf ﬁave.lcpm_en'i- Evident at or Before 36 Months

Diagnostic Algorithms only. Code Score

2 Age Parents First Noticed (if <36 months, score 1) CI:I:]
9 Age of First Single Words (if 24 months, score 1) G:I:] .......
10 Age of First Phrases (if >33 months, score 1) ........ U:D ......

86 Age When Abnormality First Evident (if coded 3 or 4, score 1) [ J[ ]

87 Interviewer's Judgment on Age When Abnormalities First Manifest (if <36 months, score 1) m

Total D D
{cutoff = 1, diagnostic only)
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Appendix 2.4 Possible reasons for prevalence variah in developed countries

1) The broader definition of autism and possible disjit substitutioff " 484
Since the first recognition, the definition of A$@s been changed many tiffesin
the early period of autism research, there wasnadetecy to focus on the core

4% However, more

syndrome of autism which was defined under the I€garcriteri
children were given an ASC diagnosis after undaditey that autism is a biologically
determined neurodevelopmental disorder which cassgmt with other medical
conditiond®®. For example, it is thought that many children hwiutsim were
previously incorrectly given a diagnosis of mentefardation (MR’ or learning
disabilities. Since the recognition of ASC, thoases have been re-diagnosed as ASC.
Shattuck’s studi® showed, from 1994 to 2003, the prevalence of MR laarning
disabilities declined by 2.8 and 8.3 per 10,008peetively. This study found the high
autism prevalence was significantly associated #ithdeclines in the prevalence in
MR and learning disabilities. Another study repdrggmilar findings drawn from the
analysis based on the US longitudinal online dataldar individuals with ASC, the
Interactive Autism Network (IANf°. In this sample, from 1994 to 2007, the overall
proportion for MR/Intellectual Disability (ID) diagpsis decreased from nearly 50%
to less than 20%. The authors suggested the childie might be diagnosed as
MR/ID or developmental delay in the past might neeg an ASC diagnosis instead
under current practice. More cases were ident#iger family studies that discovered
many milder autistic features exist in the relaia# individuals with autism. Those
people with milder autistic features were considetee so-called “border phenotype”
of autisn¥* *®° The recognition of Asperger Syndrome potentiailyreased the case

load as it showed ASC can occur in the presencemwhal intelligenct

2) Changes in diagnostic criteria
Two international diagnostic criteria for autismedhe ICD-10 and DSM-IV. When
autism appeared in DSM-III in 198Dit was an independent diagnostic term, which
was more speciffé. In 1987, DSM-III-R introduced the Autistic Dister criteria and
introduced new subtype of autism, the PDD-NOS. Tange was considered as
having potentially encouraged overdiagn®isso in 1994, the DSM-I{/aimed to
reduce over-inclusion caused by the DSM-IlIl. Howev@SM-IV first included

Asperger Syndrome into the spectrum. The inclugib@AS into diagnostic criteria
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will inevitably lead to more cases in researchrafiiat. In 2000, the DSM-IV-T&
introduced more specific definition for PDD-NOS ththose in the DSM-IV. The new
definition of PDD-NOS requires less extreme impa&nts in social and
communication than those with Autistic Disorder.

3) The development in screening and diagnostic instnig?

As the broader phenotypes of ASC are more recognhis@re screening tests have
been developed in order to capture milder autistieditions. These screening tests
aim to target people in different age groups as agelith different conditions within
the spectrurt?’ ** In terms of diagnostic instruments, the combaratf the ADOS
and the ADI-R has been widely adopted as standatdisagnostic instruments in
research settings. More advanced instruments leagidre thorough detection of
autistic conditions especially for borderline phigmpes that might have been missed

by previous instruments.

4) Change in research methodol&tfy
Many prevalence studies of ASC used retrospectigearch method to track already
diagnosed cases through available records in alisiettings’™ or through healthcare
system§42. This method could cause referral bias to thelteBirst, as ASC was not
well recognised before, the number of people whagkbfor medical help because of
ASC was expected to be less than nowadays. Setosi@ are many factors that
could confound the referral samples. For examgieret might be differences in
referral patterns, availability of health servicelinical practice, local awareness and
so ort?®> There were generally four approaches of casetifitetion in prevalence
studies. One approach was purely case finding ¢firorecords without directly
contact with autistic cases. Second approach isppaiive screening and further
diagnostic assessment within the sample populatibhird approach is the
combination of the former two which includes theedinding in the records of high
risk population such as in special educationalrgggtand clinical records as well as
conducting prospective screening in general pojuafThe studies which adopted
both screening and diagnostic process for casdifidation (the capture-recapture
methods) appeared to generate higher prevalenceagss than those using passive
case finding methd®. Fourth, a few studiés *°°* depended on the surveillance of

ASC in a defined population to detect new developatistic cases which brought
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more confidence in the reported incidence of AS@e Third and fourth methods
developed on the combination of the first and sdamethods. Thus studies used the

latter two methods might report higher prevalersteéetes.

5) Geographical differences among targeted populatiodifferent studies.
The sample size of target populations has beenopeapas a confounding factor in
prevalence estimation. Gillberg suggested the highies might be found in studies
performed on very small populations by ch&hté™? She also suggested the effect of
migration especially in Europe and Japan would rifmume to the increase in
prevalenc&? This cultural influencE® and ethnicit§®’ has been investigated in
several studies and possible explanations wereopamp including genetic, the
maternal viral infections in pregnancy and enviremtal risk factor§%°° There
may also be differences in participants betweernrtingl and metropolitan areas due
to the accessibility and availability of health\dees. The diagnosis of ASD in rural
areas is usually performed in special centres whilaetropolitan cities the diagnosis
can be given localf):. The socioeconomic status of targeted populaticay m
influence the referral of ASC which again mightlireince the reported prevalefide
King’s study suggested that income status is aasstiwith a decreased risk of an
autism diagnosfé® and the importance of community wealth declinethasincrease
of prevalence slowed down because the diagnosenteonore common. Liu’s study
based on California database suggested the sdifiedion process contributed to the
increased prevalen?@ Another confounding source in the prevalencenes#s
might come from the parents, such as the pareatalesri®® °*® parental educational
background™ and parental ag® especially maternal agf&>*
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Appendix 3.1 Descriptive epidemiology of the poput@n studied in reviewed papers

No  Year First author Region City or county Samplesize Area Age Sample selection method Sample soairc

1 1987 Ta& Mainland Nanjing 457,200* Urban 3-8 Case caunti Clinical patients

2 2000 Luc®® Mainland Fujian Province 10,802 Mixed 2-14 Ramdeed sampling Stratified general population
3 2002 Wang®® Mainland Changzhou 3.978 Urban 2-6 Randomizethéag Kindergarten population

4 2002 Ren?®’ Mainland Tongling 3,559 Urban 35 Whole sample Stratified general population
5 2003 Wang®® Mainland Changzhou, 7,488 Mixed 2-6 Whole sample Stratified generaluyjaion

6 2003 Chang* Taiwan YII';RS;? 660 Mixed 15-93 Case counting iC#ihpatients

7 2004 Gug®® Mainland Tianjin 5,000 Urban 0-6 Whole populatio One district population

8 2004 Gug™ Mainland Dingxi 3,776 Rural 2-6 Randomized sangli Stratified general population
9 2005 Zhang™ Mainland Tianjin 7,416 Urban 2-6 Randomized skmyp Stratified general population
10 2005 Zhang™® Mainland Wu Han 1,305 Urban 3-7 Clustered ramided sampling Kindergarten population

11 2005 Liu?™ Mainland Beijing 21,866 Mixed 2-6 Clustered prottisy sampling Stratified general population
12 2007 Yang®® Mainland Zunyi 10,412 Urban 3-12 Randomized dargp Primary school population

13 2007 Wong> Hong Kong Hong Kong 4,247,206* Mixed 0-14 Casenting Population in health system
14 2008 Zhang® Mainland Wuxi 8,681 Urban 2-3 Randomized sangplin Stratified general population
15 2008 Zhang® Mainland Wuxi 12,430 Urban 4-6 Randomized sangpli Stratified general population
16 2009 Zhang” Mainland Guiyang 5,000 Urban 0-6 Clustered pbilig sampling Stratified general population
17 2009 Wang®’ Mainland Meizhou 4,156 Urban 2-6 Clustered ranidethsampling Kindergarten population

18 2010 Liz™ Mainland Tianjin 8,006 Mixed 1.5-3 Clustered randzed sampling Stratified general population
19 2010 WU Mainland Lianyungang 8,532 Urban 0-3 Clustereticenized sampling Stratified general population
20 2010 Y2 Mainland Harbin 7,059 Mixed 2-6 Clustered prdbgbsampling Stratified general population
21 2010 Cher® Mainland Daqing 7,034 Mixed 2-6 Clustered raniren sampling Stratified general population
22 2011 Wang®® Mainland Guangzhou 7,500 Urban 2-6 Clusteredoarized sampling Kindergarten population

23 2011 Liang’® Mainland Maoming 2,485 Urban 3-6 Clustered ranided sampling Kindergarten population

24 2011 L% Mainland National 616,940 Mixed 0-17 Clusterediability sampling Stratified general population
25 2011 ChieR® Taiwan Taiwan 372,642* Mixed 0-17 Case counting Population in health system
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Appendix 3.2 Methodology of Screening for case idéfication in reviewed studies

No  Year First author Sample Screen Screen Cut-off of Response rate Screen informants Further
screened methods instruments screening (range) screen (Yes/No)

1 1987 Ta& Clinical services R N/A N/A N/A Clinicians No

2 2000 Lug®®® General population Ql ABC 31 100% Parents & Reseers No

3 2002 Wang> General population Ql CABS* 7 (0-14) 98.3% Glians No

4 2002 Ren?®’ Kindergarten Ql CABS 14 (0-28) 99.1% Researchers No

5 2003 Wang®® General population Ql CABS 7 (0-14) 98.08% Clias No

6 2003 Chang* Clinical patients C ASDASQ 5 (0-9) 100% Clinicgan No

7 2004 Gug®® Whole population Ql CABS 7 (0-14) 99.1% Researsh No

8 2004 Gug™ General population Ql CABS 7 (0-14) 100% Cliniga No

9 2005 Zhang™ General population Ql CABS 7 (0-14) 99% Researche Yes- CARS

10 2005 Zhang™® Kindergarten Ql CABS 14 (0-28) 100% Researchers No

11 2005 Liu?™ General population Ql CABS 7 (0-14) 100% Reseansh Yes--CARS

12 2007 Yang®® General population Ql ABC 31 100% Researchers No

13 2007 Wong® Clinical services R N/A N/A N/A Clinicians No

14 2008 Zhang® General population Ql CHAT (2-3yrs)  CHAT: N/A a% Clinicians No

15 2008 Zhang® General population Ql CABS (4-6yrs)  CABS: 142®) 100% Clinicians No

16 2009 Zhang” General population Ql CABS 7 (0-14) 99.98% Cliais No

17 2009 Wang®’ Kindergarten Ql CABS 14 (0-28) 100% Researchers No

18 2010 Liz™ General population Ql CHAT Failed 2 domains 9%99 Clinicians Yes-ABC

19 2010 WU General population Ql CHAT N/A 100% Researchers No

20 2010 Y2 General population Q CABS 7 (0-14) 89.7% Parents Yes-ABC

21 2010 Cher® General population Q CABS 7 (0-14) 98.78% Parents Yes-ABC

22 2011 Wang®® Kindergarten Ql CABS 14 (0-28) 87.8% Clinicishsesearchers  No

23 2011 Liang’® Kindergarten Ql CABS 14 (0-28) 100% Researchers No

24 2011 L% General population Ql ABC N/A N/A Clinicians No

25 2011 Chier® Taiwan R N/A N/A N/A Clinicians No

Screen methods: R=Records; QI= Questionnaire batadiew; C= Clinical referral; Q=Questionnairestlibution. ABC: Autism Behaviour Checklist; CABSlancy Autism Behavioural Scale; ASDASQ:

Autism Spectrum Disorder in Adults Screening Questaire; CHAT= Checklist for Autism in Toddlers; &8: Childhood Autism Rating Scale. *CABS has twales: one is 1or 2 for each item and the

otheris 0,1or 2.
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Appendix 3.3 Methodology of diagnostic assessmemtrfcase confirmation in reviewed studies

No  Year First author P/R Assessment tool Diagnastcriteria 1Q or other tests Assessment  Clinical Assessment
informants judgement Agreement

1 1987 Ta& R N/A Rutter N/A Clinicians Yes N/A

2 2000 Lug®®® P N/A CCMD-2-R, DSM-IlI-R  N/A Researchers Yes 64.0

3 2002 Wang> P CARS CCMD-2-R Gaseel, PEP Clinicians Yes 080D

4 2002 Ren?’ P N/A N/A N/A N/A No N/A

5 2003 Wang®® P CARS CCMD-2-R Gaseel, PEP Clinicians Yes N/A

6 2003 Chang* P N/A DSM-IV N/A Clinicians Yes N/A

7 2004 Gug®® P CARS CCMD-2-R PEP Researchers Yes >0.95

8 2004 Gug™ P CARS DSM-IV PEP Clinicians Yes 0.998

9 2005 Zhang™ P CARS DSM-IV DDST, Gaseel Clinicians Yes >0.95

10 2005 Zhang™® P N/A N/A N/A N/A No N/A

11 2005 Liu?™ P CARS DSM-IV N/A Clinicians Yes 1.0

12 2007 Yang®® P N/A DSM-IV N/A Researchers Yes N/A

13 2007 Wong> R CARS, ADI-R DSM-IV N/A Clinicians Yes N/A

14 2008 Zhang® P CARS DSM-IV DDST Clinicians Yes >0.95

15 2008 Zhang® P CARS DSM-IV DDST Clinicians Yes >0.95

16 2009 Zhang™ P CARS CCMD-2-R Gaseel, PEP Clinicians Yes 0.8D-0

17 2009 Wang® P N/A N/A N/A N/A No N/A

18 2010 Liz™ P CARS DSM-IV N/A Clinicians Yes 0.98

19 2010 W™ P CARS DSM-IV DDST Clinicians Yes >0.95

20 2010 Y P N/A DSM-IV N/A Clinicians Yes N/A

21 2010 CheR™ P CARS DSM-IV N/A Clinicians Yes >0.98

22 2011 Wang®® P N/A DSM-IV N/A Clinicians Yes N/A

23 2011 Liang’® P N/A DSM-IV, ICD-10 N/A Clinicians Yes N/A

24 2011 Li%® P N/A ICD-10 N/A Clinicians Yes N/A

25 2011 Chier3* R N/A ICD-9 N/A Clinician Yes N/A

DDST: Denver Developmental Screening Test; GeGalsell Developmental Scale; P/R: Prospective/Re¢ais/e.
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Appendix 3.4 Diagnostic criteria for Childhood Autism in CCMD-2-R

(1) The onset is generally by three years old.
(2) Impairment in social interaction by at least twdtw following symptoms:

Extremely lonely, obvious lack of social emotionedctions, does not have normal communication aftiem with
others (including parents);

Cannot use eye gaze, facial expression, gestutenargestures to communicate;

Cannot establish relationship with peers;

Lack of interests in group games, cannot have fianmtional resonance through group activities;

Does not seek for help or comfort when has illrergdifficulties; Does not offer support or comftwtothers when
others encounter problems.

(3) Language impairments by at least two of the follaywymptoms:

a)

b)
C)
d)
e)

Language delay or cannot vocalize, such as canmoicrothers words , but may show attempts to ustéuges or other
formats to substitute verbal communication;

Stereotyped and repetitive words which are unrélagehe current environment or ongoing activities;

Oddness in the intonation, speed, rhythm or torspeéch;

Obvious impairments in understanding;

Normal development of language before two yearsholtldelayed development of language after tweven cannot
speak.

(4) Peculiar interests or activities by at least twahef following symptoms:

Stereotyped or circumscribed interests (for exarpm@ccupations with date, advertisements, weagpanrts etc.);
Special attachment to specific objectives;

Specific compulsions and rituals;

Stereotyped and repetitive movements or gestures;

Specific interests in parts of object that is digaeparate from that which is ordinarily acceptgach as smell, feel of
the surface, certain noise etc.);

Resistance to any changes in personal life enviemm

f)
(5) Exclude the following diagnoses: Childhood Sophrenia, Asperger Syndrome, Heller Syndrome Rettls Syndrome.
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No Year First author Screen Final No Childhood autism Other ASC AllASC
positives  of cases Prevalence/SE Gender ratio Prevalence/SE Gender ratio Prevalence/SE Gender ratio
(per 10,000) (Male : Female)  (per 10,000) (Male : Female)  (per 10,000) (Male : Female)
1 1987 Ta& - 10 0.32(0.08) 6.5:1 - - - -
2 2000 Lug?® 39 3 2.8 (1.60) 4.1:1 - - - -
3 2002 Wang®>® N/A 7 17.9 (211.94) 2.5:1 - - - -
4 2002 Ren?®’ 89 N/A 250 (2.31) 8:9 - - - -
5 2003 Wang®® 16 9 12.3 (4.05) 2:1 - - - -
6 2003 Chang™ N/A 4 - - - 60 (30.06) N/A
7 2004 Gug® 5 5 10 (4.47) All male - - - -
8 2004 Gug™ 18 3 7.97 (4.59) N/A - - - -
9 2005 Zhang™ 16 8 11 (3.85) 71 - - - -
10 2005 Zhang® 26 N/A 19.9 (2.47) 2.71:1 - - - -
11 2005 Liv?™ 54 16 13.4 (2.47) N/A 1.92 (0.94) N/A 15.3 (2.64) 1.29:1
12 2007 Yang® 24 6 5.6 (2.32) 5:1 - - - -
13 2007 Wong*® N/A 682 - - - 16.1 (0.19) 6.58:1
14 2008 Zhang® 31 14 16.1 (4.3) (2-3 yrs) 3.2:1 - - - -
15 2008 Zhang™® 11 8.85 (2.7) (4-6 yrs) - - -
16 2009 Zhang™ 5 5 10 (4.47) 4:1 - - - -
17 2009 Wang®’ 81 N/A 19.5 (6.84) 2.68:1 - - - -
18 2010 L2 432 21 26.2 (5.71) 4.25:1 - - - -
19 2010 WU 7 N/A 8.2 (3.10) 3.5:1 - - - -
20 2010 Y172 115 16 21.2 (5.47) N/A 1.42 (1.42) N/A 22.7 (9.66 7:1
21 2010 Cher®* 44 17 14.2 (4.49) N/A 9.95 (3.76) N/A 24.2 (5.86) 3.25:1
22 2011 Wang®® 746 46 29.5 (6.26) 2.6:1 45.9 (7.81) 27:1 75.899 6.6:1
23 2011 Liang’® 35 35 14.1 (7.53) 6:1 - - - -
24 2011 Li%® N/A 77,301 2.38 (0.20) 2.46:1 - - - -
25 2011 Chier® N/A N/A - - - 28.7 (0.88) N/A
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Appendix 4.1 Diagnostic criteria for Childhood Autism in CCMD-3
() Definition: Childhood Autism is one of the pervasigdevelopmental disorders, more common in boys eatty childhood onset.
Individuals with Childhood Autism have impairmeimssocial communication, circumscribed interestd stereotyped behaviours.
Approximately three quarters of affected childrewér obvious mental retardation, and some childnemwsspecial talents although
their intelligence are generally below the average.
(1) Diagnostic criteria:
At least seven items in the following three categmrof which at least two items in category 1, ahkkast one item each in category 2
and 3.
1. Impairments in social interaction, at least twonise
1) Lack of interests in group games, alone, cannog fiair or emotional resonance through group aasiti
2) Lack of communication technique, failure to devepger relationships, such as only communicate agging, pushing or
hugging peers;
3) Self-entertained, lack of interaction with othersurroundings, lack of social observation and @nat reciprocity (including
no appropriate reaction to the existence of payents
4) Marked impairments in the use of eye-to-eye gamsal expression, body posture, and gestures tdategsocial interaction;
5) Failure to play social games or imitative gameslisas cannot play with figures for a familiar fayrelvent);
6) When discomfort or unhappy, does not seek for syinypar comfort, and does not show sympathy or dfiezomfort to others
when others are discomfort or unhappy.
2. Impairments in verbal communication, mainly in fbactional usage of language:
1) Delay in spoken language or cannot use languagepiess him/herself, does not use gestures, aatenither people for
communication either;
2) Marked impairments in language understanding, lysaahnot understand instructions or orders, failarshow needs or
difficulties, seldom ask questions and lack of cese to what the others say;
3) Refuse to change repetitive and stereotyped mousmoeigestures, otherwise he/she will be irritated restless;
4) Persistent preoccupation with parts of objects ssch piece of paper, a smooth piece of cloth, lsluf¢oy cars and so on,
usually shows great satisfaction from these pdrtbects;
5) Compulsive adherence to specific, non-functionatines or rituals.
(1 Criteria for severity: impairments in social intetian.
(IV)  Onset: generally before three years old.
(V)  Exclusion criteria: exclude the following diagnoseduding Asperger Syndrome, Heller Syndrome, B&yndrome, Specific
receptive language impairments, and Childhood Sgiznia.
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Appendix 4.2 Studies on screening instruments thatid not meet the inclusion criteria

Tool Year Author Case Casesage Sample Control Control Cut-off Cut-off Validity Reliability = Reference
No (mean source  No age point for  for Kappa standard
age) suspicion diagnosis
CABS 2002 k&' 52 2-14 (6.1) Clinical 48 (N) 3-11(5.9) 14 14 18ftems had - ICD-10
significant value of
diagnosis
CABS 2007 Cheft* 32 1.3-9 Clinical 30 (0C) 2-14 14 14 Significantly - ICD-10
(3.72) 28 (N) (4.44) distinguish cases and
2-12.5 controls
(4.69)
ABC 2011 Ma"™ 206  1.5-14 Clinical 0 - - - - - DSM-IV

(4.5)
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Appendix 4.3 Limitations of reviewed studies on insuments for autism in China

In reviewed studies, the information related to jsctb selection and diagnostic
procedures was generally missing. This lack of wisefsearch techniques would
make it difficult to replicate the research or cargthe results with other studies.

In terms of sampling method, the samples in revieweidies were mostly drawn

from clinical patients who already had an autisagdosis before the validation took
place (17, 89.5%). Two study selected children witter subtypes of ASC as cases
while other studies only selected children with I@hdod Autisni®> 2°° Only two

studies identified cases prospectively within teeeyal populaticfi> 292

After the diagnosis, cases were examined by clngiusing screening instruments.
Then the performance of the screening instrumeanis examined by calculating the
agreements between screening results and thengxidiagnosis. The clinicians in
research were generally not blind to the diagnostatus of the participants. This
could bias the results of the screening validityd aeliability or comparison of

diagnosis.

Six studies investigated the utility of instrumeirtchildren with Childhood Autism

without comparable controls. Those studies whiathdaontrol group did not provide
information on whether the controls were drawn frdme same population as the
cases. Therefore, it is possible that the resuéieeveonfounded by other variables

other than the autistic condition.

The screening instruments used in mainland Chitendiad two cut-offs. The lower
cut-off is for screening and the higher cut-offfas diagnosis. The individuals who
scored above the lower cut-off were considered tenpial case of autism and who
scored above the higher cut-off were given an autilagnosis. The cut-off for the
same screening instrument varied among reviewadlestwhich made it difficult to

compare the results.

The analytical methods on the validity and religpibf instruments varied among

studies. There were four analytical approachestadap reviewed studies: 1) simple
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percentage: examine the performance of an instruimeralculating the percentage
of cases the instrument identified within the numbg cases that had an existing
diagnosis to generate the agreement between segestruments with the reference
diagnostic criteria; 2) Cohen’s Kappa agreemerit gestatistical measure of interrater
agreement for qualitative items. It investigates éfxtent to which there is agreement
other than that expected by chance expressed asoats the maximum possible
agreemefit® 3) validity: using sensitivity and specificity4) statistic test to
investigate whether the instruments can distinguidiiidren with autism from
children without autism, such as the Chi-square gsme studies reported really high
sensitivity and specificity such as in the firstlidation study of the ABC
(sensitivity=100%, specificity=100%). However, the samples of those studies were
very severe autistic cases and typically developimitdren. Those samples were not
representative for the children on the whole ausgectrum in the general population.
The details of analytic methodology were generkdtking in the method section of
reviewed papers. The type of analysis could onlyebened from the presentation of
results. Without such information, it is difficuib verify or compare the results of

these studies.
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Appendix 7.1 Questionnaire for service provision mpping in mainland China
Questionnaire for interview with parents for mapping healthcare pathway of
autism in China

Part 1: General information of the child

l. Sex

2. Age: specific to month

3. Birth order

4. Relationship with the child: parent or grandparent or nursemaid

5. Who raised the child and how he or she was brought up? Grandparents or parents?

Spoiled or not?

Part 2: Description of first notice of the abnormality of the child

6. Who first notice that there might be something wrong with your child and in what
settings”?

7. How old was the child when the first notice and suspicion happened?

8. What were the most obvious characteristics of your child which made you become
suspicious at that time?

9. What was the other characteristics and general condition of vour child when you
first noticed?

10. How did the family members response to the first suspicion?

11. What happened after the first suspicion? Go to hospital or stay at home or search
on the internet?

Part 3: Description of finding the right hospitals and get diagnosis until the

parent accepted the diagnosis.

12. If went to a hospital, how did vou choose the hospital? What kind of hospital and
what department was first referred to?

13. How old was the child when you first taken him or her to check for the suspicion?

Part 4: Description of the diagnostic process:

14. Book an appointment or not?

15. What kind of questionnaire the doctor used? Name of the questionnaire. Clinician-
completed or parent-completed? What was the score at that time?

16. What kind of observation the doctor used?

17. What was the first diagnosis?

18. What were the recommendations for treatment by the doctor after the diagnosis?

19. How long in total including the completion of questionnaire and the observation.

20. What the other check-up or examination after the diagnosis?

21. How much did the referral to hospital cost?

22 If stay at home, what you did to help the child during that time and how did you
come to the next stage: go to hospital and so on.

23. What happened after getting the first diagnosis? Go to training centre? Go to
another hospital? Stay at home with denial?

Part 5: Description of finding the training centres

24. If went to a training centre, how did you find out and chose the training centre?

25. How old was the child when he or she first got training of any kind?

26. How old was the child when he or she got training according to ABA theory?
How long did your child wait to get in the centre?
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Part 6: Description of all the courses the child has taken in the centres

27. What kind of method used in this centre?

28. Which class did vou think was most effective?

29. How long was the child in each centre?

30. What did you think was the biggest and least improvement of your child after
training in this centre?

. What do you think should be improved first in the future?

. What triggered you to give up one centre and go to another one? How did you find
the other one?

. How much did each training cost?

23 LD
o —

]
5]

Part 7: Description of family burden for autism

34. How much was the average expense for supporting one child with autism?

35. Who supported the child and how?

36. Average income of both parents

37. What do you think of the degree of burden for the family because of child’s
condition?

Part 8: Description of local policy for autism

38. Where do you come from?

39. Are there any policy related to autism in your region? Have you heard of that or
seek help to local authority?

40. If there is, what 1s the policy? How much is the subsidy? The requirements of
getting the subsidy?

41. Is there any policy for having another child? If there is, what are those
requirements?

42 If there is no policy. what effort have you made or you know somebody else made
to create such policy? What was the government response to that?

43. Does your child have a disability certificate? How to get one in your region? If not,
do you want one in the future?

44. What do you think is the biggest barrier for establish and implementation of the
policy?

Part 9: Description of the suspicious causes of autism

45. What do you suspect the most for the cause of autism according to your
experience”?

46. Why did you think of that?

Part 10: General information of parents

47. Age of both parents when mother gave birth.
48. Education background of parents

49. Occupation of parents

50. Stability of work and life
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Appendix 7.2 Description of local policies for ausm in mainland China

In this sample, the children were from 19 regiofithiw mainland China.

1. Beijing city

Twenty-one children were from Beijing, the capitdlChina. The parents reported
that it was not easy to get the disability ceréte even if their child was eligible

under the criteria. The authorities involved foplging for this certificate are BCDPF,
the local community, hospitals authorized to make aautism diagnosis. It was
reported that the clerks in the local communityeveot familiar with autism and thus
it took a long time for parents to find out where apply. The hospitals that are
authorized by the local community only provide esdion once a week. After the
child has a disability certificate, £50 per morghpaid annually to the parents if they
provide receipts for the training. Sometimes theneyowould go to the training

centres directly as the tuition fee. However, thera requirement that a child living

in one district cannot go to a training centrenotaer district.

2. Dongbei region (including three provinces)

Six children were from Dongbei region which incladiree provinces in the far
north of China. Only one of them heard of the lopalicy for autism. A limited
number of families can get subsidy from the govesnthand autism was not included
in the medical insurance. There were private tr@ntentres (called development
centres) for children in Dongbei and also branafitres of institutes in Beijing, such
as the Star Rain training centre. The Star Raimitrgq centre provides courses in
Dongbei once a year to train parents using the ABRAe development centres
evaluate children abilities of cognition, languaged sensory integration. They

provide training using ABA and sensory integration.

3. Shangdong province

Seven children were from Shandong province. Thexalactors in the Qingdao Child
hospital who are specialised in autism. There isutzsidy for children with autism in
Shandong, but the local community provide giftsckhildren who have a disability
certificate during the Spring festival. If the pat®of a child with autism want to have

another child, there are several requirementsth@ child has a existing diagnosis of
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autism; (2) the mother must be older than 32 yehts(3) the child must score less
than 60 in the 1Q test which is conducted by laaluation group from the Family

Planning committee in Shandong province.

4. Shanxi province

Four children were from Shanxi province. If theldhis 2 to 6 years old with a

disability certificate and the family’s economiasts is below the baseline living
level, then the government provides a single paymé&i0000RMB (£1000) to the

family. All the local training centres are freedbildren with autism. However, there
is a limited number of families who can get the sdp every year and the parents
expressed that they were not satisfied with thdityuaf training provided by local

training centres.

5. Fujian Province

Five children were from Fujian province. Three loé tparents mentioned the policy
for autism in Xiamen city. The document for the laggiion for a disability certificate
is the diagnosis from the local well-known professils of autism. When the
application is accepted, the local government plewian evaluation of the child. The
evaluation is conducted twice a year on fixed d#fythe child is a legal resident in
Xiamen, the cost is 500RMB (£50). If the child istnthe cost is 900RMB (£90).
Once the child gets the disability certificate, thmily will receive 1200RMB (£120)
per month from the government. If the parents vaardther child, they just need to
provide evidence of the diagnosis of autism or mledisability from well-known

professionals.

6. Zhejiang province

Four children were from Zhejiang province. One pareported that if the child does
not speak after the third birthday and the paresatst a second child, they can apply
for an evaluation of their child by the professisnftom the government (including

an IQ test and EEG).

7. Guangdong province
One parent reported that in Shenzhen city in GUamgprovince, the policy is more

flexible and the government provides more subdidy tXiamen city.
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8. Sichuan province
Two children were from Sichuan province. Both p#&sedmad not heard of any local
policy for autism, but one reported that if the gudr wanted a second child, a

disability certificate is required.

9. Other regions

The rest of the parents in this sample had notchehany local policy for autism in
their regions. Thus, according to this opportunistample, local policies for autism
vary within mainland China and policy in one regisrusually not applicable to other

regions.
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Appendix 8.1 Questionnaire for service provision mpping in Hong Kong

Questionnaire for interview with parents for mapping healthcare pathway of
autism in China---Hong Kong

Part 1: General information of the child

1. Sex

2. Age: specific to month

3. Birth order

4. Relationship with the child: parent or grandparent or nursemaid
5

Who raised the child and how he or she was brought up? Grandparents or parents?
Spoiled or not?

Part 2: Description of first notice of the abnormality of the child

6. Who first notice that there might be something wrong with your child and in what
settings?

7. How old was the child when the first notice and suspicion happened?

8. What were the most obvious characteristics of your child which made you become
suspicious at that time?

9. What was the other characteristics and general condition of your child when you
first noticed?

10. How did the family members response to the first suspicion?

11. What happened after the first suspicion? Go to hospital or stay at home or search
on the internet?

Part 3: Description of finding the right hospitals and get diagnosis until the

parent accepted the diagnosis.

12. If went to a hospital, how did you choose the hospital? What kind of hospital and
what department was first referred to?

13. How old was the child when you first taken him or her to check for the suspicion?

Part 4: Description of the diagnostic process:

14. Book an appointment or not?

15. What kind of questionnaire the doctor used? Name of the questionnaire. Clinician-
completed or parent-completed? What was the score at that time?

16. What kind of observation the doctor used?

17. What was the first diagnosis?

18. What were the recommendations for treatment by the doctor atter the diagnosis?

19. How long in total including the completion of questionnaire and the observation.

20. What the other check-up or examination after the diagnosis?

21. How much did the referral to hospital cost?

22. If stay at home, what you did to help the child during that time and how did you
come to the next stage: go to hospital and so on.

23. What happened after getting the first diagnosis? Go to training centre? Go to
another hospital? Stay at home with denial?

Part 5: Description of finding the training centres

24. If went to a training centre, how did you find out and chose the training centre?

25. How old was the child when he or she first got training of any kind?

26. How old was the child when he or she got training according to ABA theory?
How long did your child wait to get in the centre?
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Part 6: Description of all the courses the child has taken in the centres

27. What kind of method used in this centre?

28. Which class did you think was most effective?

29. How long was the child in each centre?

30. What did you think was the biggest and least improvement of your child after

training in this centre?

1. What do you think should be improved first in the future?

2. What triggered you to give up one centre and go to another one? How did you find
the other one?

. How much did each training cost?

(%)

(%)

[¥5]
[¥5]

Part 7: Description of family burden for autism

34. How much was the average expense for supporting one child with autism?

35. Who supported the child and how?

36. Average income of both parents

37. What do you think of the degree of burden for the family because of child’s
condition?

Part 8: Description of local policy for autism

38. Where do you come from?

39. Are there any policy related to autisin in your region? Have you heard of that or
seek help to local authority?

40. If there is, what is the policy? How much is the subsidy? The requirements of
getting the subsidy?

41. Is there any policy for having another child? If there is, what are those
requirements?

42. If there 1s no policy, what effort have you made or you know somebody else made
to create such policy? What was the government response to that?

43. Does your child have a disability certificate? How to get one in your region? If not,
do you want one in the future?

44. What do you think is the biggest barrier for establish and implementation of the
policy?

Part 9: Description of the suspicious causes of autism

45. What do you suspect the most for the cause of autism according to your
experience?

46. Why did you think of that?

Part 10: General information of parents

47. Age of both parents when mother gave birth.
48. Education background of parents

49. Occupation of parents

50. Stability of work and life
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Appendix 8.2 HHS daily schedule for children with AC in Hong Kong

Lunch

Break
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Appendix 9.1 The Childhood Autism Spectrum Test (CAT)

Child’s Name: ...........ocoooooii Agel Sex:

The Childhood Autism Spectrum Test (CAST)

Appendices

Male / Female

Bitth OTder: oo Twin of Single Birth: .oy

L1 21 10 @ 7D L 4 £ | T TR

Paretit(8) 00CUDBIIONET coovmormimonn s it s e e e e S A eSS0

Apeparent(s) Jeft full-time education: ....cowmremmnsnnn s e,

AT S S T oo e

Please read the following questions carefully, and circle the appropriate answer. All
responses are confidential.

1

2.

. Does s/he join in playing games with other children easily?

Does s/he come up to you spontaneously for a chat?

. Was s/he speaking by 2 vears old?
. Does s/he enjoy sports?
. Is it important to him/her to fit in with the peer group?

. Does s/he appear to notice unusual details that

others miss?

. Does s/he tend to take things literally?

. When s/he was 3 years old. did s/he spend a lot of tume
¥

pretending (e.g.. play-acting being a superhero, or
holding teddy’s tea parties)?

. Does s/he like to do things over and over again,

in the same way all the time?

10. Does s/he find it easy fo interact with other

children?

11. Can s/he keep a two-way conversation going?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes



12.

13.

14.

17.

18.

19.

20.

21.

22.

23.

24

26.

277

28.

29

30.

Can s/he read appropriately for his/her age?

Does s/he mostly have the same interests as
his/her peers?

Does s/he have an interest which takes up so much
time that s/he does little else?

. Does s/he have friends, rather than just acquaintances”?

. Does s/he often bring you things s/he is interested

in to show you?
Does s/he enjoy joking around?

Does s/he have difficulty understanding the rules
for polite behaviour?

Does s/he appear to have an unusual memory for
details?

Is his/her voice unusual (e.g., overly adult, flat. or
very monotonous)?

Are people important to him/her?
Can s/he dress hinvherself?
Is s/he good at turn-taking in conversation?

Does s/he play imaginatively with other
children, and engage in role-play?

. Does s/he often do or say things that are tactless

or socially inappropriate?

Can s/he count to 50 without leaving out any
numbers?

Does s/he make normal eye-contact?

Does s/he have any unusual and repetitive
movements?

Is his/her social behaviour very one-sided and
always on his/her own terms?

Does s/he sometimes say “you” or “s/he” when
s/he means “T"?
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Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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No

No



31. Does s/he prefer imaginative activities such as
play-acting or story-telling, rather than numbers
or lists of facts?

32. Does s/he sometimes lose the listener because of
not explaining what s/he is talking about?

33. Can s’he ride a bicycle (even if with stabilisers)?

34. Does s/he try to impose routines on him/herself,
or on others, in such a way that it causes problems?

35. Does s/he care how s/he is perceived by the rest of
the group?

36. Does s/he often turn conversations to his/her
favourite subject rather than following what the other
person wants to talk about?

37. Does s/he have odd or unusual phrases?

SPECIAL NEEDS SECTION

Please complete as appropriate

38. Have teachers/health visitors ever expressed any
concerns about his/her development?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Appendices

No

No

Y s, Please SPECIEY. ... e

39. Has s/he ever been diagnosed with any of the following?:

Language delay

Hyperactivity/Attention Deficit Disorder (ADHD)
Hearing or visual difficulties

Autism Spectrum Condition, incl. Asperger’s Syndrome
A physical disability

Other (please specify)

Yes

Yes

Yes

Yes

Yes

Yes
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Appendix 9.2 The Mandarin Childhood Autism SpectrumTest
Information sheet:

bR TR LEA SRR SR RE S A
LR —HE

FKRSELT!

BAT VR 8 SR IS 1% T2k S b 58 SR T H —— b i 40 d8 ) LB A 2 A
AZVRAE AT A . R ETH 2 A s R S E RS E ST A S E R, LD T
w5 B 11 FILEM SRR REE N

B NG T A IME N S AT . TS TEREs), T0E%T3G6EA
QO X (W B A s IR R e WVl 2% 1 Al T O e e R |
B, OGXEHE 2 R B AT PR S Rl R

BOGEEHRMAS S, CEHSREN, HFEEHHY, HEZ
2, HEEGTREEEE. 85, EihE T R A S B LA

R LS, Bl BT o SN EZ T 2 it B RS TR I PP, LU In4s i
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Fr R A A 1 o

ARYHI O A KA — ERe PR R A s .

g

W

i
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TH DTN FhF
Mi4i: anniel9870701@126.com  Hiif: 010-83575971
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ke EL, L 25

e 2R LEA ST R AL A W&
EENAE. WERMH: = H H #H. OF 0Ox
Hi A= FERHEAR G OF OF @“F”, HiLH )
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4 M/ bEREG?
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7. A/ R TR TR SRR (Bl KA T
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2R F. P 5,
13. ‘E; b KRB HHMBEFAE LN (BlinEE, SEAE) HF D B © =5
14, M/ WA T RENASEELMNEE, UEFRENEE | 00000 |
HALERE? (Minif TSR TEMEYEIR, RSN | © £ @F
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....... R A ) e .
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Consent form:
R ER I EH SR AN REE A
FKRESH
AR M AU 7 1 D A R {5 B0k B i A AT (R b B . o
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ZINERA: EFEBREGF RN .
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MR AR, HFRHITETR.
WHATIN:
ME4S: annie19870701@126.com  Hif: 010-83575971
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344



Appendices

Appendix 9.3 Possible cultural influence on the imrpretation of items on M-CAST

There are likely to be cultural influences that nmeffect the way in which Chinese
parents interpret and answer some items on the I8ICA&or example, the two items on
attention to details (Item 6&9). However, in Chieesilture, noticing details or recalling
long ago event is considered as something goothight be possible that parents in
Group 2 wanted to show good of their children, soramparents in Group 2 provided an
autism positive response on these items than Gtoup

Item 7 (Does s/he tend to take things literallyR)tbe M-CAST was given the same
example as the Taiwanese version of CAST. The ebanmglicated a scenario that
sometimes parents wanted the child to stop talithgn they were arguing, the parent
might say “try to say it again” which actually dedrs a message to the child that you
need to listen to what | say and stop arguing with However, children with autism may
take this literally and just repeat what they haleady said. However, there may be
other reasons for such behaviour in typically deprlg children in China because most
families only have one child following the One-GhiPolicy’®>. It is possible that the
child is spoiled and continues arguing with theirgnts. And also, it is possible that the
autistic cases in Group 1 had severe language,dadiie parents in Group 1 might have
given a zero to this item.

The examples given for Item 9 on the M-CAST (Do#w dike to do things over and
over again, in the same way all the time?) werestimg on wearing the same clothes
every day, or eating the same diet, or followingeatain route back home. This item
pertains to repetitive and stereotyped behavidwatadre typical for children with autism.
However, in a Chinese context this item may be ndsustood by parents of typically
developing children. In Chinese families, it is ffarents that usually determine the daily
schedule related to the child. Parents try to adhesr own schedules in order to follow
the school regulations, particularly when childr@re in primary schools. Parents of
typically developing children may not be aware lo¢ strong degree of repetition and
insistence on sticking to the same routines amdnmiglren with autism. Therefore it is
likely that these parents may give an autism pasitesponse to this item as they did not
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realise how much more extreme children with autsmin relation to repetitiveness and

routines.

Item 20 (Is his/her voice unusual (e.g., overlylgdiat, or very monotonous?)) was a
direct translation from the UK example. Speakingaim overly adult way may be

considered as a sign of maturity in Chinese cultMvéen Chinese parents talk about
their child, they very often say that their chilbuads like ‘a little adult’, implying that

the child is smarter and more sophisticated thaerothildren. However, the item was
trying to tap the oddness of speech in terms ofevge.g. being too loud or monotone)
and in content (e.g. speaking in a formal way). iy, regarding item 37 (Does s/he
have odd or unusual phrases?), Chinese parentfmiesagret this item as a way of saying
that their child has linguistic talents that magdehem to endorse this item with an ASC

positive response.

Item 34 (Does s/he try to impose routines on hims#l§ or on others, in such a way that
it causes problems?) was asking about children \afitism imposing their own
stereotyped behaviours and activities on other lpetgpan extent that has significantly
influenced the lives of the family members. Spotildren (born under the One-Child
Policy) might do things in a single-minded way aciiog to their own needs regardless
of other people. This phenomenon was describedeasLittle Emperor’ in mainland
China. It is the children who ‘rule the roost’ esiadly with the protection and devotion
of grandparents around them. Thus, this might Ipatents of typically developing

children to endorse this item with an ASC positiesponse.
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Appendix 10.1 Results of diagnostic assessmentscbfldren in primary schools

No Age Previous  Diagnosis ADOS algorithm ADI-R algorithm IQ
diagnosis
A B AtB C D A Bl B2 C D
1 6.7 None NotASC 0 5 5 0 1 7 6 - 4 0 122
2 6.7 None NotASC 1 1 1 1 0 6 5 - 0 O 103
3 8.5 None NotASC 0 O 0 1 O 5 5 - 0 O 105
4 6.7 None NotASC 1 O 1 0 O 3 10 - 1 0 104
5 8.1 None ASC 3 4 7 0 0O 18 10 - 5 1 118
6 6.5 None ASC 5 8 13 2 0 10 8 - 3 1 127
7 8.5 None NotASC 1 1 2 0 0 14 4 - 6 1 138
8 9.9 None NotASC 0 O 0O 0 0 10 4 - 0 O 130
9 8.1 None NotASC 4 7 1 2 0 2 7 - 0 O 137
10 10.8 None NotASC 0 O 0 0 O 6 0 - 0 O 110
11 8.1 None NotASC 2 3 5 2 0 1 2 - 3 0 120
12 6.6 None NotASC 1 1 2 0 O 3 1 - 3 0 121
13 9.2 None NotASC 2 4 6 1 O 6 4 - 1 0 145
14 8.8 None NotASC 1 O 1 0 O 0 1 - 0 O 132
15 8.6 None NotASC 0 O 0 0 O 0 0 - 0 O 104
16 9.7 None NotASC 0 O 0 0 O 0 0 - 1 0 111
17 6.6 None ASC 2 4 6 1 0 15 15 - 3 1 119
18 7.7 None NotASC 0 1 1 0 O 1 1 - 1 0 107
19 8.7 None NotASC 0 O 0 0 O 0 0 - 0 O 101
20 6.1 None NotASC 1 1 2 1 0 8 9 - 1 1 106
21 9.1 None NotASC 0 3 3 1 0 7 1 - 1 0 106
22 10.10 None NotASC 0 1 1 0 O 0 2 - 1 1 104
23 6.7 None NotASC 0 O 0 0 O 0 0 - 0 3 125
24 6.8 None NotASC 0 O 0 0 0 10 5 - 6 O 111
25 6.8 None NotASC 0 O 0O 0 0O 13 4 - 3 0 123
26 8.8 None NotASC 2 1 3 2 0 3 1 - 2 0 103
27 8.5 None NotASC 0 O 0 0 O 6 4 - 0 O 119
28 10.0 None NotASC 0 O 0 0 O 0 0 - 0 O 130
29 7.4 None NotASC 0 O 0 0 O 0 2 - 0 O 139
30 7.6 None NotASC 2 3 5 2 0 2 1 - 0 O 105
31 8.0 None NotASC 1 1 2 1 0 1 0 - 0 O 95
32 8.7 None ASC 2 8 10 2 0 14 9 - 4 2 117
33 7.3 None NotASC 0 O 0 0 O 0 0 - 0 O 121
34 9.6 None NotASC 1 O 1 1 0 0 0 - 0 O 125
35 9.9 None NotASC 0 O 0 0 O 1 0 - 0 O 81
36 10.4 None NotASC 0 O 0 0 O 0 0 - 0 O 112
37 6.6 None NotASC 0 O 0 0 O 2 2 - 0 O 105
38 9.10 None NotASC 0 O 0 0 O 3 0 - 1 0 130
39 8.6 None NotASC 0 O 0 0 O 1 0 - 0 O 128
40 6.11 None NotASC 0 1 0 0 O 0 0 - 0 O 119
41 8.3 None NotASC 0 O 0 0 O 3 6 - 0 O 119
42 8.6 None NotASC 1 4 5 1 0 2 0 - 0 O 117
43 6.7 None NotASC 1 1 2 0 O 0 0 - 0 O 120
44 7.11 None ASC 4 6 10 0 0 11 6 - 2 2 105
45 8.11 None NotASC 0 O 0 0 O 0 0 - 0 O 109
46 8.10 None NotASC 0 O 0 0 O 2 4 - 0 O 107
47 10.4 None NotASC 0 O 0 0 O 5 0 - 0 O 114
48 10.11 None NotASC 1 1 2 1 0 3 2 - 0 O 101
49 8.11 None NotASC 0 O 0 0 O 0 0 - 0 O 109
50 9.10 None NotASC 0 O 0 0 O 1 0 - 0 1 124
51 9.3 None NotASC 0 O 0 0 O 3 5 - 1 0 122
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No Age Previous Diagnosis ADOS algorithm ADI-R algorithm IQ
diagnosis
A B AB C D A Bl B2 C D
52 8.8 None NotASC 0 O 0O 0 O 0 0 - 0 O 105
53 8.4 None NotASC 1 1 2 0 0 10 4 - 0 O 110
54 9.4 None NotASC 0 O 0 0 O 1 2 - 0 O 117
55 8.0 None NotASC 0 O 0 0 O 3 0 - 0 O 137
56 9.5 None NotASC 0 O 0 0 O 0 0 - 0 O 92
57 6.9 None NotASC 0 O 0 0 O 3 0 - 0 O 79
58 8.8 None NotASC 0 O 0 0 O 1 1 - 0 O 114
59 9.5 None NotASC 0 O 0 0 O 2 0 - 0 O 104
60 7.7 None NotASC 1 3 4 1 0 3 0 - 0 O 109
61 10.0 None NotASC 0 O 0 0 O 1 1 - 0 O 120
62 9.4 None NotASC 0 O 0 0 O 1 0 - 0 O 93
63 8.9 None NotASC 0 O 0 0 O 2 0 - 0 O 142
64 8.6 None NotASC 0 O 0 0 O 2 1 - 0 O 114
65 7.7 None NotASC 0 O 0 0 O 0 0 - 0 O 106
66 9.4 None NotASC 0 O 0 0 O 0 0 - 0 1 138
67 7.6 None ASC 2 5 7 1 0 12 7 - 2 1 114
68 9.6 None NotASC 0 O 0 0 O 0 1 - 0 O 131
69 10.4 None NotASC 0 O 0 0 O 0 2 - 0 O 98
70 8.7 None NotASC 0 O 0 0 O 1 0 - 0 O 120
71 9.11 None NotASC 0 O 0 0 O 0 0 - 0 O 106
72 8.6 None NotASC 0 O 0O 0 O 3 0 - 1 0 112
73 8.10 None NotASC 0 3 3 0 O 1 0 - 0 1 85
74 9.11 None NotASC 0 O 0 0 O 0 5 - 0 O 117
75 104 None NotASC 0 O 0 0 O 3 2 - 1 0 87
76 10.3 None NotASC 0 O 0 0 O 0 0 - 0 O 105
77 115 None NotASC 0 O 0 0 O 0 0 - 0 O 85
78 10.1 None NotASC 0 O 0 0 O 1 0 - 0 O 124
79 10.2 None NotASC 0 O 0 0 O 1 0 - 0 O 104
80 10.2 None NotASC 0 O 0 0 O 0 1 - 0 O 117
81 7.0 None NotASC 0 O 0 0 O 0 2 - 0 O 126
82 8.8 None NotASC 0 O 0 0 O 0 1 - 1 0 114
83 9.0 None NotASC 0 O 0 0 O 0 4 - 0 O 126
84 9.3 None NotASC 0 O 0 0 O 2 0 - 0 O 113
85 8.9 None NotASC 0 O 0 0 O 2 2 - 0 O 107
86 10.0 None NotASC 0 O 0O 0 O 4 3 - 0 O 84
87 9.3 None NotASC 0 O 0 0 O 2 0 - 0 O 117
88 9.4 None NotASC 0 O 0O 0 O 1 1 - 0 O 122
89 9.11 None NotASC 0 O 0O 0 O 1 1 - 0 O 108
90 8.11 None NotASC 0 O 0 0 O 2 2 - 0 O 139
91 8.9 None NotASC 0 O 0 0 O 4 3 - 0 O 135
92 8.0 None NotASC 0 O 0 0 O 7 5 - 0 O 143
93 7.2 None NotASC 0 O 0 0 O 1 2 - 0 O 114
94 7.8 None NotASC 0 O 0 0 O 2 0 - 0 O 106
95 9.4 None NotASC 0 O 0 0 O 0 1 - 0 O 96
96 10.0 None NotASC 0 O 0 0 O 0 0 - 0 O 120
97 9.1 None NotASC 0 O 0 0 O 3 4 - 0 O 94
98 8.9 None NotASC 0 O 0 0 O 0 0 - 0 O 135
99 8.6 None NotASC 0 O 0 0 O 1 0 - 0 O 112
100 9.3 None NotASC 0 O 0 0 O 0 1 - 0 O 111
101 6.8 None NotASC 0 O 0 0 O 1 1 - 0 O 114
102 11.2 None NotASC 0 O 0 0 O 1 2 - 0 O 127
103 10.5 None NotASC 0 O 0 0 O 0 1 - 0 O 114
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Appendix 12.1 Clancy Autism Behaviour Scale

Chinese version:

fih /o R R LT AT AT A

1. AEEHARE—E wrO mx 2%
2. WiTiAE, FREET wAaO mxOex O
3. B4, fBHEEEH

RS, BiEREE wr O ex Oex O
a. TR wA O ms Oesx O
5. FREEZHEIBMMEL wr O msr Oes O
6. LFHRARE wr O mr Oex ]
7. BAHIME wx O mx Ozx O
8. RERHALIG ww O mx Oex
o. NEME, MK, HHEX wA O w0 ex O
10. REXH I, BRI O #x 2%
11. S EEMERF R O ex 2%
12. EHHEFE KRG w0 ex0 e O
13. [ R 30 A AR R B R wAO mx 2%

14. X AEBERLA wad 0 2%
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Clancy Autism Behaviour Scale:
English translation from Chinese studies which gitee items on the Chinese
CABSZSZ,283
1. Don’'t want to play with other children
2.  Seldomly responses to other people, seems deaf
3. Strongly resists to learning, usually refuse taate, speak or act
4. No fear or regardless of danger
5.  Cannot accept changes of daily routines
6. Expresses needs by gestures
7.  Smiles for no reasons
8. Does not like to be hugged or held
9.  Stays restless, moves consistently and behavesdoipely
10. Avoids direct looking at others’ faces and avoiyge eontacts
11. Persists preoccupation with certain objects
12. Likes rolling objects
13. Repetitive actions or play

14. Indifferent with surroundings
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Appendix 14.1 Research protocol of China SCORE Styd

PROJECT TITLE: SOCIAL AND COMMUNICATION RESEARCH AND
EPIDEMIOLOGY (SCORE)

STUDY IN PRIMARY SCHOOL AGE CHILDREN IN MAINLAND CHINA

Cambridge Investigators:

Professor Simon Baron-Cohen (Autism Research Cémtieersity of Cambridge)
Professor Carol Brayne (Institute of Public Healihjversity of Cambridge)

Dr Carrie Allison (Autism Research Centre, Univrsif Cambridge)

Dr Fiona Matthews (MRC Biostatistics Unit, Univeysof Cambridge)

Dr Bonnie Auyeung (Autism Research Centre, Uniwgrsi Cambridge)

Dr Sophia Xiang Sun (Institute of Public Health &itfsm Research Centre, University
of Cambridge).

Beijing Investigators:

Professor Zhixiang Zhang (Peking University Firstsdital, Peking University)
Pro. Hong You, Rehabilitation Department, Chinaabled Persons’ Federation
Mr. Jibin Han, Rehabilitation Department, Chinadhiked Persons’ Federation
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Summary

To date, there has been almost no prospective ramtiegical study of all autism
spectrum conditions (ASC) in mainland China. The fevailable studies focusing on
mainland China only reported the prevalence of dtlibd autism using different
methodology to ascertain cases. This makes congparisf the prevalence of ASC and
the extent of the public health impact of ASC im thast and West impossible. No study
has examined other diagnostic categories relatingervasive Developmental Disorders

(PDD), such as Asperger Syndrome (AS) in mainlahoh&

The proposed research will conduct a multi-stagdtireource epidemiological study in
6 cities to test the prevalence of ASC and itsti@tahip to normal variation in socio-
communicative style. The methodology of this stwdll be adapted from a previous
epidemiological study in Cambridgeshire, UK (knowa the Social Communication
Research and Epidemiology (SCOREstudy) in order to explore and report on the
current situation regarding the prevalence of A®Cai Chinese primary school age

population.

This study will employ a Mandarin Chinese tranglatiof the Childhood Autism
Spectrum Test (M-CAST) in mainland China. This wlas screening instrument in the
UK SCORE study. The pilot study examined the Cherteanslation of CAST in order to
adjust it to be culturally acceptable. The validatistudy assessed the suitability and
accuracy of the M-CAST in an unselected Chinesailadpn (aged 6 to 10 years old) to
determine whether the existing cut-point (15) iprapriate in Chinese population for
epidemiological study of ASC. After the revision thie M-CAST, the main study will
conduct a large population screen using the M-CAS® cities in mainland China and
further estimate the prevalence of ASC within randselected sample from stratified
population from screen. In the prevalence studyr@grtion of the children within
different M-CAST score will be invited for a diagstic assessment. In parallel, existing
cases in the same region will be identified fromltiple sources. Together, these data
will provide an estimate of the prevalence of A&CGnainland China.
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Main Study: Large scale population screen and esimg prevalence of ASC in

Mainland China

Stage 1: Large scale population screen

i) Population base

The sample of this study will be 6 cities selectemm 6 different provinces within
mainland China. The screening sample will be ti& fopulation between 6 to 11 years
old in selected cities. In China, there are totdlr8gions including 23 provinces, 4
municipalities, 5 autonomous regions and 2 speaiahinistrative regions. In order to
have a representative screening sample, the reabaig each region in National Bureau
of Statistics People’s Republic of China will bevieaved to select regions and cities in
that region. The following variables will be used s$elect the regions and cities:
economic level, percentage of mobile populatiothefdistrict, the enrollment of primary
schools, the distribution of primary school agedpuyation, enrollment in special
education settings, and information about pareath @s age, occupation, educational
background, social status, annual income of therparetc. The target population will be

total population of 6 selected cities who are &loears old.

i) General approach of screen sampling

In order to cover the whole population in seleatégks, two approaches will be taken.
The first approach will be though local primary gals for children who are 6 to 11 years
old (1-4 grades). The second approach will be #hinolecal special education settings
such as public special primary schools, public st disability and public and private
training or rehabilitation centres of autism. Thiegess of screen sampling was shown in

Figure 1.

iii) Distribution strategy and participant ascertanent in ordinary schools and special
settings
All local mainstream schools will be invited to paipate in the screening phase. Under

the administration of Chinese Disabled Person’'ssFatbn, the local district health and
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education authorities will be invited to be invalvn this study. They will issue official
document to encourage the schools or centres tpecate with the research. Once
permission is granted from each school or cenlre,questionnaires will be distributed
through the administration of each school or cetdtrelass teachers and a member of the
research team (Sun) will give a short talk to idtroe the study and address questions.
Class teachers will be asked to distribute a gomséire to each child and encourage
parents to complete it and return it back to schol@achers will collect the
guestionnaires back to return to the research tegms strategy has been used in
previous epidemiological studies in mainland Chinesulting in participation rates
higher than 95%° 2672%% 21 Tg improve the response, the cover letter to miareill
emphasize the importance of returning the questivenegardless of whether they think
there is problem with their child in terms of sdcéand communication development.
With the support of the schools and teachers, @&ncipated that there will be a high
response (90-95%) to the screen.

iv) Screening

The Chinese CAST will be sent to parents along witktter to invite them to take part in
the study. The Information Sheet will explain thiae study will be examining strengths
and weaknesses in social and communication skillsgination and play, as well as how
these skills can influence education. Includedhe guestionnaire pack will be some
additional questions asking about level of pareathlcation and occupation. There will
be a consent form that asks parents to indicateh&her not they are willing to be

contacted following completion of the questionnaire

V) Screening for known cases via records of thenat survey of disability

In addition to the strategy above, the records fribia second national survey for
disability in 2006 will help to determine an appiraate number of children with an

autism diagnosis in the target district. Existirgges of autism in this age group will be
identified from local hospital records, locality dilh authority records as well as the
specialist training centres. The CAST will be pdste the parents of cases of autism
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identified by tracking from the records who are oatrent in any ordinary or special
educational settings.

A limitation of the UK SCORE study was that no diagtic validation took place for the
existing cases of autism identified through recorgshe Special Educational Needs
(SEN) registration in Cambridgeshife Therefore, 5% of existing cases found through
national survey records and local training ceniviisbe randomly selected and invited to
a further assessment to confirm their diagnostitustusing the ADOS and ADI-R. Once

they agree to participate, a consent form will veng to fill in.

vi) Test-retest reliability

For the current study, a proportion of randomlyestdd parents (N=200) will be

contacted by telephone to be invited to the tasistestudy. A second identical CAST will

be distributed for the parent to complete withiro tweeks following completion of the

first CAST. Kappa for agreement will be assessddiden the test pairs, along with other

similar analyses that were conducted in the UKistud

Stage 2: Estimating prevalence of ASC in mainland kina

i) Prevalence study sampling

The sample for further prevalence study will beestdd from the screen sample in Stage
1. 2 cities with preferable representativeness aff as available resources will be
selected and the population of the two cities thiéin be stratified according to each age
group. The CAST status will be unknown during theple stratification. The sample for
prevalence study for ASC will be randomly seleclenn the stratified population. For

example, the sample size of prevalence sampleeaproximately 20,000.

i) Assessment sampling

According to the distribution of CAST in prevalensample, the children in this sample
will be divided into three groups. The first growdl be high score group within which
the CAST score will be no less than 3%). The second group will be the borderline
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group with the CAST score ranging from 12 to 14-{#3. The third group will be low
score group with the CAST score no more than<ll). A new assessment sample will
be obtained by randomly selection from the prewadesample from each score group for
a full diagnostic assessment. The proportions witkach group will be determined
according to the CAST distribution in the prevalersample which will be unknown
until the screen is finished. For example, 20% ighhscore group, 10% of borderline
group and 1% of low score group. If the prevalesemmple is 20,000 and the distribution
of CAST in validation study was adopted to calciltdte expected assessment number,
using the proportion rate from the example, we wKpect to invite 783 families for
further assessments. If 70% of them agree to paatie, we will expect 548 assessments.

The process of assessment sampling was shownuneF

iii) Diagnostic assessments
Families will be invited to have a face-to-faceesssnent. Families will be invited to by
telephone on two further occasions if no respomsseeceived. After this, it will be
assumed that the family do not wish to take pathénfurther assessment and will not be
contacted again. When a family agrees to partiejpatconsent form will be sent. The
consent form will state the purpose of the asseissaral explain the procedure. It will be
clearly emphasized to parents that participatiorthim follow-up assessment does not
mean there is any problem with their child as a lvlrange of social communication
styles will be under investigation.
Case status will be determined using a standardizgghostic procedure. The assessment
will also include a measure of 1Q and adaptive beha. The assessment battery will be:
a. Autism diagnostic assessments: Autism Diagnostieriew-Revised (ADI-RY and
Autism Diagnostic Observation Schedule (AD&9)
b. 1Q tests: Ravens Progressive Matrices (RBM)

This study will require a team to conduct the assents. All interviewers will be fully
trained on all assessment tools, and reliabilitpagst the team will be established prior
to the commencement of the assessment phase. Arpovpof ADI-R interviews will be

tape-recorded and ADOS observations will be videmprded (with the parental consent)
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in order to monitor assessment reliability througththe assessment phase (in the UK
SCORE study, 35% of assessments were taped or-tédeoded®). Each assessment
will take approximately 3 hours to complete. Thegadure of prevalence study was

shown in Figure 3.

iv) Availability of assessment material

A Chinese version (approved by the publisher) dyeaxists for the ADOS and ADI-R
and these will be used in this study. A contradt @ signed with the publisher in order
to get the official ADOS and ADI-R materials. Th®R already has Chinese versions.
The assessments listed above have been showrstarisardized and reliable when used
in Western countries. This study will also be armpatunity to assess how these

diagnostic instruments perform in a different crdticontext.

v) Training strategy for diagnostic assessment

The assessment team will be consisted of 6 researcti Chinese origin. They will be
recruited from Peking University and branches ofn@hDisabled Persons’ Federation
(CDPF) with a higher than Bachelor's degree inegitedicine, Psychology, Psychiatry,
Epidemiology, or Public Health as well as relatesgerience related to autism. The UK
research team will invite a Chinese trainer of AEOS and ADI-R (Dr Yu-Yu Wu) from
Taiwan to train the assessment team in BeijingeReher Sun (who is already trained to
reliability standards to administer the ADOS andIA) will assist during the training.
Reliability will be established through supervisitom the UK team and also through
Taiwan trainer and colleagues. The Taiwanese teaowided the official Chinese
translation (approved by the publisher) of the AD&fl ADI-R and have experience of
using both instruments in Chinese speaking popmrati Interrater reliability on the
ADOS and ADI-R will be assessed throughout the sttml assure the quality of

assessment.

The ADOS and ADI-R training will take 1.5 to 2 mbastto complete. It will include the

following four modules:
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First, the pre-course self-learning: using videa aapes from the publisher previous
videos of reliable examiners as well as the maaulboklet to get familiar with the

administration process.

Second, training courses by Professional Trainlkee ADOS and ADI-R training courses

will take two weeks, one week for each course.

Third, assessment practice for obtaining reliabiliesearchers will be matched in couple

and conduct at least 5 ADOS and ADI-R assessments.

Fourth, reliability and agreement evaluation: Eadilbn of assessments will take place
after the completion of assessment practice. Tdiadr will supervise and evaluate the

performance of researchers and the preferabléil@lyashould be no less than 80%.

Formal training to use the RPM is not required. Hssessment team will be trained
using a lecture format during half-day workshops dorrectly administer these

instruments.

vi) After diagnosis

If parents are concerned about their child’s degwaslent, the research team will
recommend that the family seek an assessment all-kmwown hospital in the local area.
If parents do not have concerns about the chileksstbpment but the researchers do, the
researchers will discuss the need for a furtheeldgymental check with the parents after
careful consideration. It is important to highlighat ethically the research team can only
make a research diagnosis and not a clinical deignas they will be acting in their
capacity as researchers, and not clinicians.

vii) Predictions
Most Chinese epidemiological studies have repoategry high response rate, ranging
from 98.08% to 99.1%8% 267269 271 The co-investigator partners from Peking Univgrsi

First Hospital and the Chinese Disabled Person'slefion have conducted
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epidemiological studies in all over China for maysars. During this time they have
established a strong network with education andtihesuthorities. This study will
therefore benefit from the experience of our ccestigators and improve parental

response. It is anticipated that response to tfeesawill be approximately 90-95%.

viii) Data analysis

Inverse probability weighting methods will be usedweight cases according to non-
response at the various stages throughout the. stady will generate empirical weights,
defined as the inverse probability of being asskdsem a particular score group,
reflecting both the sampling and the response imteach score grotp. The new
identified cases from the screening in mainstreathspecial schools will be added to the
number of existing cases found through the natisnaley of disability and other health
and authority records to generate the total nurabautistic children in this district. This
number will be divided by the population base afdrien who are 6 to 10 years old from
which the samples have been drawn to generatetiamaés of the prevalence of all ASC
in this region. Other background variables willdrealyzed, such as the social economic

status of the parents. All analyses will be caroatiusing STATA 10.0.

Ethical approval procedure

This research has ethical approval through the Cidigd Psychology Research Ethics
Committee, University of Cambridge and the ethioemittee of the Peking University
First Hospital, Peking University.

Timetable and milestones

Year 1:

2010-2011: Pilot (Item translation) (20 typical I[dnén and 20 children with ASC) and
Validation study (737 typical children and 50 cgses

Year 2:

12.2012-12.2013: Main Study: Population screen-aD6/ear old children (one to four
grade) using the CAST in 6 cities in China. Dat&yeranalysis and test-retest reliability
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of screening. Training examiners for prevalenceyst®revalence and assessment sample
selection.

Year 3:

12.2013-12.2014: Further assessment of a propodiahree score groups. Screening
existing cases via records from national surveyddability, health professionals.
Evaluation of a proportion of existing cases.

Year 4:

12.2014-12.2015: Completion of the assessment. Rataysis. Write up results.

Dissemination
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Figure 1. Prevalence study screen sampling flowchar
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Figure 2. Prevalence study assessment sampling flomart
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Figure 3. Flow chat of prevalence study.
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The Cambridge team

Professor Simon Baron-Cohen is a Fellow at Tridibllege, Cambridge and Director of
the Autism Research Centre (ARC) in Cambridge Usiye He worked in the MRC
Developmental Psychology Unit (1982-83), the MRCgfitve Development Unit
(1983-85), the MRC Child Psychiatry Unit (1989-1994His research spans
neuroimaging, genetics, hormones, cognition, séngeand intervention in relation to
children and adults with autism spectrum conditidde has received awards from the
American Psychological Association, the British ddation for the Advancement of
Science (BA), and the British Psychological Soci®¥S) for his research into autism,
including the 2006 Presidents’ Award for Distindwed Contributions to Psychological
Knowledge from the BPS. He is Vice President of ltiternational Society for Autism
Research (INSAR). He is a Fellow of the BPS, thiéidbr Academy, and the Association
for Psychological Science, and co-editor in chiethe new journaMolecular Autism
He is Chair of the NICE Guideline Development Grdapautism and was appointed to

the Dept of Health Autism Strategy Program Board.

Professor Carol Brayne is an epidemiologist andliputealth physician. She is the
Director of Institute of Public Health at Cambridgaiversity. Her programmes include
research into dementia, healthy ageing and neucbpeyic epidemiology. The research
is multidisciplinary and the Cambridge team straddhe Department of Public Health
and Primary Care and the MRC Biostatistics Uniislalso part of the Cambridgeshire
and Peterborough NIHR CLAHRC. Her main NHS and mano contract is with
Cambridgeshire PCT but she also holds honoraryactstrelated to her research interest
with Cambridgeshire and Peterborough Mental HeRitlst, and Addenbrookes Hospital
Trust. Her service work includes furthering linkstWween service and academic sectors.
She links to the Senior Leadership Team of thet&jra Health Authority and provides

regional input in areas of expertise.

Dr Carrie Allison is Research Manager at the AutResearch Centre, Cambridge. She
completed her PhD in 2009 at the ARC (Cambridge3dreening toddlers for Autism

Spectrum Conditions. Her previous research proj@utfude a prevalence study of
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Autism Spectrum Conditions in primary school agddcan in Cambridgeshire, funded
by the Shirley Foundation, and follow-up studiesafly screening for autism funded by
the Big Lottery and the Cambridgeshire and Petexngit NIHR CLAHRC.

Dr Fiona Matthews is a senior statistician and paogne leader at the MRC Biostatistics
Unit at the University of Cambridge. Her researnbludes cognitive modeling in the

presence of missing data, healthy active life etgrexy, multistate modeling and applied
research in aging, cognition, disability, neuropiigy and autism. She has been
involved in the analysis of the CAST developmerstaldies since the UK validation

study in 2005. She directed the data analysis oSGORE data.

Dr Sophia Xiang Sun is PhD student in Institute Rafblic Health and the Autism
Research Centre at Cambridge University. She hasinglergraduate and a Masters
degree in Surgery in Integrated Western and Chiiesgicine at Hunan University of
Traditional Chinese Medicine. She is a medical aloct mainland China. She completed
her MPhil in Public Health in 2009 in Cambridge dsmg on the Epidemiology of
Autism Spectrum Conditions (ASC).

The Beijing team

Dr Zhixiang Zhang is graduated from the medicabstin Shandong University in 1965
and he has been a Paediatrician in Peking Uniyefsist Hospital since then. He is a
professor of Paediatrics Neurology in Peking UrsitgrFirst Hospital. He has been the
principle investigator in about 30 epidemiologisalidies in developmental disorder in
children in mainland China. His recent internatigmajects including the construction of
a Chinese Communication Development Inventory wittng Kong Research Grants
Council, a longitudinal Study of late talkers init#se with Hong Kong Research Grants
Council and the Timing, Duration, and Severity mfiaiht Iron Deficiency: Developmental

Impacts.
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Research Environment

Autism Research Centre(ARC) (www.autismresearchcentre.cpimas 6 main research

programs focused on autism spectrum conditions jASGese are: (1) Perception and
Cognition; (2) Neuroscience; (3) Genetics and Pmoies; (4) Hormones; (5) Screening
and Diagnosis; and (6) Intervention. The ARC ig péthe Clinical School (Department
of Psychiatry) at Cambridge University and bringgether over 30 active research staff
(including doctoral students). It is also part loé tNIHR CLAHRC for Mental Health in
the NHS Cambridgeshire and Peterborough Found&tiost. The ARC contributes to
the graduate education program in cognitive neugase, and serves as advisor to the
All Party Parliamentary Group for Autism (APPGAXet National Autistic Society,
parent lobbying groups (PACE), and local voluntseyvices (NAS, Cambridge).

Institute of Public Health (www.iph.cam.ac.ukwas opened as a joint venture between
the University, the Medical Research Council (MR the National Health Service

(NHS). The aim was for the IPH to become a centre résearch and teaching in
epidemiology, public health, biostatistics and @y care medicine. The IPH has
established a dynamic partnership between the hiiyethe MRC and the regional
NHS. Research has spanned many aspects of publit laed science, from diagnosing
and treating diabetes, studying natural selecti@hteacking health data across the region.
The staff at the IPH also contribute to the edacaéind training of medical students, and
of postgraduates who work in the field of publicaltle. The IPH collaborates widely
within the Cambridge University Clinical School amdgth health services in Norfolk,
Suffolk and Cambridgeshire and is involved in lasgale studies of disease in the
general population. At the Institute, the DeparttredrPublic Health and Primary Care is
one of the UK’s premier university departments apylation sciences.

Peking University First Hospital
Peking University First Hospital (http://www.bddyggm.cn/english.shtml) is a large
comprehensive tertiary hospital integrating meds=ices with teaching, research and

preventive medicine. Founded in 1915, this hospstahe first state-owned hospital and
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the first-batch clinical medical school. It wastially the affiliated clinic of Beijing
Medical School approved by the Ministry of Educatiof the Republic of China. For
scientific research, the hospital has been amoedehding position, and was awarded
the ‘National Popular Science Education Base’. Department of Paediatrics has more
than 70 years history of treatment and researdtadta solid foundation for research and
medical education. It was one of the first groupsinstitutes which established the
doctoral program, the Yangtze River Chair Profegsusition and the ‘211 program’

national key disciplines by the Ministry of Educetiin mainland China.

Chinese Disabled Persons’ Federation

Established in 1988, the China Disabled Personslefation (CDPF) is a unified
organization of/for the 83 million persons with iaus categories of disabilities in China
(http://www.cdpf.org.cn/english/nome.htm). Headdessd in Beijing, it has a
nationwide umbrella network reaching every parCbina with about 80 thousand full-
time workers. CDPF performs three functions: (1pieenting interests of people with
disabilities in China and help protect their lagiite rights; (2) Providing comprehensive
and effective services to them; (3) Supervising #ifairs relating to people with
disabilities in China.

Memoranda of Understanding between Cambridge and Bgng

This research will be conducted based on the ami&lon between ARC and IPH in the
University of Cambridge and a variety of organiaati and institutes. Three
Memorandum of Understanding (MoU) (drafted by Cadde University International
Office) have been signed by the Autism Researchir€avith the following institutes: (1)
Peking University First Hospital; (2) Chinese Dikab Person’s Federation; (3) Elim
Training Centre for Chinese with Autism. Another Mbas been signed by Institute of
Public Health with School of Public Health, Pekitiniversity. The research was
designed by Cambridge team and it will be conductedmainland China with
collaboration with Beijing team. The Chinese DigabPerson’s Federation will help the

administration of this research. This collaboratisnunder the umbrella relationship



Appendices

established by the Vice Chancellor of Cambridgeversity, Prof Alison Richards, with
the Chinese Academy of Sciences.

Collaboration agreement between ARC and CDPF

On June B, a delegation from CDPF came to Cambridge andesigim agreement to
collaborate on this prevalence project at Trinittl€ge, University of Cambridge. On
June 28, Dr Bonnie Auyeung, a delegation from Autism Reska&entre in Cambridge
went to China and attended a summit conferenceeoitah health in China which was
held by CDPF. This conference was held in Shaniby Guangdong province. This two
way interchange was given publicity in the autismd aniversity sector press in China

because of its historic significance.
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