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Abstract
Autism Spectrum Conditions (ASC) are characterised by impairments in social
interaction, communication and the presence of repetitive and stereotyped behaviours,
interests and activities. Previously reported prevalence estimates in mainland China
focused on the extreme end of the spectrum (Childhood Autism) and the estimates
were much lower than in the West. This thesis reviewed available literature regarding
ASC in China, conducted interviews with parents on current service provision, and
introduced and adopted new screening and diagnostic instruments for ASC to
mainland China.

A systematic review examined published prevalence studies on ASC in China, which
demonstrated that different research methodology has been used to estimate
prevalence, in comparison to the West. A second systematic review of current
screening and diagnostic instruments demonstrated a lack of validated instruments
suitable for the Chinese population. A third review of current service provision
demonstrated that there is an under-developed health system and a lack of support for
children with ASC and their families in mainland China.

Empirical work focused on two objectives. The first was to investigate the current
healthcare and education service provision in mainland China and Hong Kong. A
qualitative research study was conducted with service providers in mainland China.
Two other qualitative research studies were carried out using self-developed
questionnaire in the form of semi-structured interviews with parents of children with
ASC in both mainland China and Hong Kong. The healthcare and educational system
for ASC especially in mainland China has not been well-developed. The system in
Hong Kong is better developed but still needs improvement. Awareness and
perception of ASC in the Chinese general population may be influenced by culture.

The empirical study focused on introducing and adopting a Mandarin Chinese version
of the Childhood Autism Spectrum Test (M-CAST) for ASC screening in Chinese
population. A pilot of the M-CAST confirmed the UK cut-off (≥15) was suitable for
the M-CAST. A validation study was conducted in two primary schools in Beijing.
The standardised diagnostic instruments, the Autism Diagnostic Observation
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Schedule (ADOS) and the Autism Diagnostic Interview-Revised (ADI-R), were
adopted for case identification. Verification of existing autism diagnoses was
conducted in the validation using the ADOS and the ADI-R. A further test-retest
reliability study and a comparison study between the M-CAST and another screening
instrument that is currently used in mainland China (the Clancy Autism Behaviour
Scale (CABS)) were conducted in the assessment phase of the validation study.

New findings, together with the reviews of the previous literature, support the
possibility that ASC may be currently under-diagnosed in mainland China. The utility
of the M-CAST is acceptable as a screening instrument for ASC in large
epidemiological studies in China. The combination of using the ADOS and the ADI-R
can identify children with severe autism as well as those with milder manifestations of
the condition (such as PDD-NOS, Asperger Syndrome). This work lays the ground for
further large scale epidemiological study of ASC in China.
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Chapter 1: Background

Chapter 1 Background
1.1 Statement of aims

This thesis explores the epidemiology of Autism Spectrum Conditions (ASC) in
China. The first part focuses on the healthcare and education service provision for
direction, management and support for ASC in China. The 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 current situation of ASC in China including
service provision, prevalence, screening and diagnostic instruments.
2. To conduct qualitative research on service provision in mainland China and Hong
Kong.
3. To conduct a pilot study of a Mandarin Chinese version of a UK-developed
screening test, the Mandarin Childhood Autism Spectrum Test (M-CAST), in Chinese
populations to determine its feasibility and cultural acceptance for the screening of
ASC in primary school aged children.
4. To conduct a validation study of the M-CAST in a Chinese primary school aged
sample by adopting the standardised diagnostic instruments of ASC, the Autism
Diagnostic Observation Schedule (ADOS) and the Autism Diagnostic InterviewRevised (ADI-R).
5. To further examine the utility of the M-CAST by conducting studies on test-retest
reliability, performance comparison between the M-CAST and the Clancy Autism
Behaviour Scale (CARS), and the exploration of psychometric properties of the MCAST.

These studies form the preliminary phase of the first large prospective
epidemiological study undertaken to estimate the prevalence 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 neurodevelopmental disorders, characterised
by impairments in social interaction and communication, and the presence of
repetitive and stereotyped behaviours, interests and activities1. Their onset usually
begin before three years of age2 and these impairments are considered to be persistent
throughout life3. In the Diagnostic and Statistical Manual Fourth Edition (DSM-IV)4,
ASC includes three diagnoses: Autistic Disorder, Asperger’s Disorder and Pervasive
Developmental Disorder not otherwise specified (PDD-NOS)5. In this thesis, the term
ASC is chosen as an overall term for all these three diagnoses and the term autism
refers to classic autism including Childhood Autism or Autistic disorder.

1.2.2 Screening
Screening is the pre-diagnosis phase of disease detection. As defined by the US
Commission on Chronic Illness, “screening is the presumptive identification of an
unrecognised disease or defect by the application of tests, examinations or other
procedures which can be applied rapidly”6, 7. The aim of screening is to separate those
apparently well persons who are more likely to have the disease from those who are
less likely to have it8. Screening positive does not necessarily mean the person has the
disease. However, individuals with positive or suspicious screening results should be
referred for further diagnosis and necessary treatment, where available7.

1.2.3 Prevalence
Prevalence is a measure of disease occurrence. It is estimated as the total number of
people who have a disease or condition at a particular time or time period divided by
the total population at risk of having this disease or condition at that time or at the
mid-point of that specific period of time7.

1.3 The conditions

1.3.1 History of changing terminology of ASC
Autism was first described by Leo Kanner in 19439 based on the case histories and
observation of 11 children who showed a similar pattern of behaviours including
2
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language delay, social remoteness, excellent rote memory, obsessive to sameness,
oversensitivity to stimuli and delayed echolalia10. At that time, the term autism was
used to describe early infantile autism or infantile autism11. In 1944, Hans Asperger
independently described a syndrome which is now known as Asperger Syndrome
(AS)12. The descriptions of Kanner and Asperger shared a similarity in some autistic
characteristics such as poor eye contact, stereotyped language and physical
movements, resistance to change and narrowed special interests10, 12, 13. The important
value of the identification of AS was the recognition that autistic-like syndromes can
arise in individuals of normal language and cognitive development but who have
often shown more subtle abnormalities in communication patterns14-16.

With the development of research and clinical practice, more behavioural symptoms
were described and categorised as autistic characteristics10. The term “autism
spectrum” was proposed by Lorna Wing and Judith Gould in 1979 in order to capture
the wider description of this condition4, 17. Since the publication of the third edition of
Diagnostic and Statistical Manual of Mental Disorders (DSM-III) in 198018, a broad
spectrum of disorders with similar core behavioural symptomatology has been
grouped under the term “Pervasive Developmental Disorders (PDD)”10, 17. At that
time, PDD included three subgroups: infantile autism, childhood onset PDD, and
atypical PDD. In 1987, a revised edition, DSM-III-R, defined PDD with only two
subgroups, Autistic Disorders and Pervasive Developmental Disorders-not otherwise
specified (PDD-NOS)11. In 1993, the International Classification of Disease, 10th
revision (ICD-10)1 described ASC as including the following subgroups: Childhood
Autism, Atypical Autism, Asperger’s Syndrome and pervasive developmental disorder,
unspecified. In 1994, the DSM-IV4 adopted the term Autistic Disorders and defined
the spectrum as Autistic Disorder, Asperger’s Disorder and PDD-NOS. Nowadays, the
categories in both ICD-10 and DSM-IV are used as diagnostic terminology in the
West. The DSM-V is underdevelopment with marked changes in diagnostic
categorisation19. With these proposed changes, the impairments in social interaction
and communication will be combined together into a single subgroup. The three
domains of core impairments will become two: 1) Social/communication deficits; 2)
Fixated interests and repetitive behaviours. A single diagnosis of ASC might replace
separate diagnostic subtypes in DSM-V20, so the diagnosis of Asperger Syndrome and
PDD-NOS may not be used. The change of terminology is shown in Table 1.1.
3
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Table 1.1 Terminology of autism over time11
Diagnostic
criteria

Kanner21

Rutter22

DSM-III 18

DSM-IIIR23

ICD-101

DSM-IV4

DSM-IV-TR24

Year
Larger
category
Terminology
for autism at
that time

1956
N/A

1978
N/A

1980
PDD

1987
PDD

1993
PDD

1994
PDD

2000
PDD

Early
infantile
autism,
infantile
autism
Not
specified

Infantile
autism;
autism;
Childhood
Autism
By 30
months

Infantile
autism

Autistic
disorders

Childhood
Autism

Autistic
disorder

Autistic
disorder

Autism
Spectrum
Disorder

By 30 months

By 36 months

By 36 months

By 36 months

Early
childhood

N/A

Other
infantile
psychoses

Residual
state; Atypical
PDD

During
infancy or
childhood
PDD-NOS

Asperger’s
Syndrome;
Atypical
autism;
PDD-NOS;
Rett Syndrome

Asperger’s
Disorder;
PDD-NOS;
Rett’s Disorder;
Childhood
disintegrative
disorder

Asperger’s
Disorder
PDD-NOS;
Rett’s Disorder;
Childhood
disintegrative
disorder

None.

Age of onset

Other
disorders in
larger category

1.3.2 Behaviour description
As a spectrum disorder, although individuals with ASC have impairments in three
main domains, their clinical phenotype, severity and frequency of symptoms are
heterogeneous. Impairments usually show in a qualitative way among individuals
with ASC26. The main characteristics are described with examples in Box 1.1&1.227-29.
Box 1.1 Impairments of ASC in social interaction and communication26, 28, 30-36
I: Impairment in social interaction:
1) The child seldomly makes eye contact or bids for others’ attention with gestures or
vocalisations. Lack of social smile and poor body posture to regulate interactions are often
observed in the child. He/she might have difficulty in the initiation or responding to joint
attention.
2) The child has a preference for being alone and shows little interests in other children,
especially those of their own age, so he/she usually has very few friends.
3) The child seldomly or never spontaneously points or shows objects to others. He/she fails
to follow a point to an intended direction or follow a loud voice of their name being called
by others. Their hearing may seem “selective” in that children with ASC may attend well
to other sounds rather than human voices.
4) The child often seems indifferent with other people’s feeling. He/she rarely initiates a
conversation with others or shows any comfort to others even parents. They have
difficulties in understanding the perspective of others.
5) The child has inappropriate responses and facial expressions to unfamiliar persons.
Usually he/she does not know how to act according to current sense or environment. The
child may act as usual when his/her mother shows anger, fear or cries.
II: Impairment in communication
1) The child may have a delay in the development of receptive and expressive language. In
addition, he/she may show a delay in non-verbal communication skills such as lack of
eye gaze and gestures to communicate.
2) The child may constantly bring up inappropriate questions or statements to others and
have problems in starting and sustaining conversations. Often the content of his/her
speech is self-centred with little intention of sharing mutual interests. He/she usually
does not know how to initiate or carry on with “small talk” according to proper social
scenarios.
3) The child may have script speeches that are rather odd phrases or he/she seems to say
the same thing repeatedly in almost exactly the same way.
4) The child may have little interest in role play or pretend play, and may take things
literally and demonstrate lack of imagination.
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Box 1.2 Impairments in restrictive and stereotyped behaviours4, 16, 24, 26, 35, 37, 38
III: Restrictive, stereotyped, and repetitive patterns of behaviours
1) The child may have unusual preoccupations such as interested in things like
metal objects, lights, street lights or toilets. He/she may have special
hobbies/interests that are unusual in their intensity.
2) The child may show behavioural restriction with certain non-functional rules
or routines that have been set up by his/her own. He/she may show difficulty
in coping with changes in the routine, environment or people.
3) The child may show repetitive hand flapping, spinning, twirling, rocking,
tip-toe walking or more complex body movements which are resistant to
external attempts to stop.
4) The child may be obsessed with part of the object and play with it in a way
that is different from typically developing children. He/she may repetitively
line up trains or other toys, and keep rolling or spinning objects. He/she may
show unusual interests in some sensations such as the feeling of cloth or
sniffing or mouthing non-food objects.

1.4 Screening for ASC

1.4.1 Natural history and time of screening
Generally, the natural history of a condition includes three stages7: pathological onset,
pre-symptomatic and clinical manifestation. The length of this period of time varies
depending on the natural history of the condition, referring to its course from
pathological onset or inception to resolution7. Understanding the natural history of a
condition can lead to appropriate actions, such as prevention and intervention, which
may alter the natural history itself. Generally, according to the different stages of a
condition, prevention can be conducted at three levels7, 13:

1) Primary prevention: intends to change behaviours of the individual or
communities or reduce potential risk exposures in order to protect health
before the onset of a disease, thus may reduce disease incidence.
2) Secondary prevention: interventions to slow down or stop the pathological
changes in order to control the progression of disease and thus shorten the
duration and reduce disease prevalence.
3) Tertiary prevention: measures aimed at alleviating or eliminating impairments,
disabilities and minimising suffering in order to prolong potential life years
and improve the quality of life.

The natural history of disease and prevention levels is illustrated in Figure 1.1.
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Figure 1.1 Natural history and prevention

Primary prevention

Secondary prevention

Tertiary prevention

Screening and surveillance

Often the existence of ASC is recognised at the time when the characteristic
symptoms are manifest, so it is usually after the actual onset of this condition.
Therefore, the early signs of ASC might have been missed due to various reasons such
as the lack of awareness of this condition of parents39 or physicians8,

40

. As

interventions conducted during the early phase of ASC are considered to have a
potential to improve the outcomes of the effected individual41, it is important to learn
about the natural history of this condition. According to the ICD-101 and DSM-IV4,
autistic symptoms should be present before the age of 3 years in order to meet the
diagnostic criteria within the autism spectrum42. A recent study indicated there are
several different patterns of autism onset43. The most common is described as early as
Kanner9, in which children show developmental abnormality in social settings and
communication in the first year of life43. The second is termed as regressive autism as
children of this pattern usually appear to be normally developed in the first one to two
years. However, in the following year, they lose certain skills that have been
previously acquired, accompanied by the presence of other autistic symptoms44. The
third is characterised by the presence of a developmental plateau or a halt after the
child has achieved certain development milestones45.

According to previous studies, the average age of first concern by caregivers is 17
months46, while the average age of diagnosis is 41 to 60 months47. There is often a
considerable delay between parents’ recognition of abnormality and the diagnosis of
autism48. Several possible factors may contribute to this delay such as the
developmental characteristics of ASC, heterogeneous symptom presentation among
individuals46, and the impairments in social function and communication may not be
noticed until the child interacts with their peers49. In addition, the instruments for
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screening and diagnosis vary in terms of their validity and targeted age group, and
many of them are newly-developed and still under investigation50, 51.

1.4.2 Requirements of a screening programme
The UK National Screening Committee52 (NSC) has listed the criteria for appraising
the validity, effectiveness and appropriateness of a screening programme. The
evaluation criteria for a screening programme by the NSC are provided in Appendix
1.1. The criteria are listed for four categories including the condition, the test, the
treatment and the screening programme to examine whether a national-based
screening should be put into implementation. The screening of ASC is not
recommended by the current policy in the UK52. However, many researchers have
demonstrated the importance and possibility of screening and surveillance of ASC in
the UK13, 49, 53.
1.4.3 Validation of a screening test

1.4.3.1 Validity
Clinically, validity means the ability of a test that can correctly identify a person who
does or does not have the disease of interest7. The validity of a test can be evaluated
by estimating to what degree the test can measure what it is purported to measure7.
There are two approaches to examine the validity of a test. First, the internal validity
suggests the degree to which a study is free of bias or systematic errors. Second, the
external validity is the degree to which a study may apply or be generalised to
populations that did not participate in the validation study.

The internal validity can be examined by interrater and test-retest reliability. The
external validity can be examined by sensitivity, specificity and predictive values of
the test. The definitions of indices of screening test accuracy are shown in Table 1.2.
The positive predictive value (PPV) is associated with sensitivity, specificity, and
prevalence of the condition. When both sensitivity and specificity of a test are high,
and if the prevalence of disease in the study sample which the test is applied to is high,
the PPV would be expected to be relatively high. If the same test is applied to a
sample in which the disease is rare, the PPV would be low54. The changes of PPV and
the effect of sensitivity, specificity, prevalence and sample size is shown in Table 1.3.
7
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Table 1.2 Definitions of indices of screening test accuracy
Indices

Definition

Sensitivity
Specificity
Positive predictive value (PPV)
Negative predictive value (NPV)

The probability that a diseased person (case) in the population tested
will be identified as diseased by the test.
The probability that a person without the disease (non-case) will be
correctly identified as non-diseased by the test.
The probability that a person with a positive test result is a true positive
(e.g., does have the disease).
The probability that a person with a negative test result is a true
negative (e.g., does not have the disease).
(Quoted from A Dictionary of Epidemiology 5th Edition7)

Table 1.3 Positive predictive value when using tests of varying sensitivity and
specificity in samples from populations with different prevalence13, 54
Sensitivity (%)

Specificity (%)
99
99
99
90
90
90
50
50
50

Prevalence (%)
99
99
99
90
90
90
40
40
40

Sample size
50
10
2
50
10
2
50
10
2

Positive Predictive
Value (%)
200
1000
5000
200
1000
5000
200
1000
5000

1.4.3.2 Validation process
In epidemiology, the purpose of validating a screening test is to apply it in the general
population for early detection of a disease in the future. It has been suggested that a
screening test should be tested on a demographically and geographically diverse
population in order to be highly validated55. Greenhalgh has listed several issues that
should be given attention when evaluating a validation study of a screening or
diagnostic test56. First, “the performance of new tests should be compared against an
established gold standard in an appropriate spectrum of subjects. The gold standard
should have great utility in terms of validity, accuracy and reliability which merits the
description to identify the disease”. Second, the sample of validation study should
have an appropriate spectrum of subjects which ideally are defined in terms of age,
sex, current symptoms, disease severity, and special eligibility criteria56, 57. Thus, it is
very important that the validation study has a population including responders who
have mild and severe symptoms, responders who are treated and untreated, and
responders with different but confused conditions56, 58. After the screening, those who
test positive and negative will be proportionally further assessed by the gold standard
which will generate the sensitivity, specificity, PPV and NPV13. Third, to evaluate a
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screening process, the potential sources of bias should be considered, such as the
work-up bias which occurs when the gold standard test is only applied to test
positives8,

57

and the volunteer bias which comes from the potential differences

between the people who participated in the screening and those who did not8. In sum,
when evaluating a screening validation, the following should be considered: target
outcomes, potential sources of bias and the study design8.

1.4.3.3 Cut-off of the test
The cut-off of a screening test is the point at which to evaluate whether the test can
differentiate between the individuals who probably have the disease from those who
probably do not have the disease. Usually, the subjects who score equal to or higher
than the cut-off will be considered as potentially having the disease while subjects
who score below the cut-off will be considered as probably not having the disease.
The individuals who score at or above the cut-off are recommended to have further
detailed diagnostic assessments by a gold standard measurement in order to ascertain
the disease status29. The cut-off of a screening test is arbitrary which yields to the
ideal validity of the test. The changing of the cut-off will lead to a trade-off between
sensitivity and specificity8.

1.5 Diagnosis

1.5.1 Current international diagnostic criteria for ASC
As mentioned before, there are two diagnostic classifications for ASC which have
been accepted by researchers and clinicians: the ICD1 and the DSM23. The most
recent editions are the ICD-101 and the DSM-IV-TR24. ASC is one subgroup of the
pervasive developmental disorder (PDD) within both the ICD-10 and DSM-IV-TR.
The diagnostic classification of the ICD-10 and DSM-IV for PDD is shown in Table
1.4.
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Table 1.4 Diagnostic classification of PDD in ICD-10 and DSM-IV
ICD-10

DSM-IV

Childhood Autism

Autistic Disorder

Atypical autism

Pervasive Developmental Disorder not otherwise
specified (PDD-NOS)

Rett’s Syndrome

Rett’s disorder

Other childhood disintegrative disorder

Childhood disintegrative 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 characteristic symptoms. There are differences
between Asperger Syndrome and autism (Childhood Autism or Autistic Disorder).
Firstly, the individuals with autism usually show specific communication impairments
in terms of delayed or lack of expressive language before 3 years old, while those
with AS should not have any significantly general delay in language or cognitive
development during early childhood59. Secondly, the qualitative impairments in
communication of individuals with AS are not required as evidence as those with
autism15. Thirdly, the individuals with AS have normal intelligence60 while autism can
be diagnosed in an individual with any IQ. Fourthly, the disturbances of AS must have
significant impact on the individual’s life in social, occupational and other functioning
areas15.

Pervasive developmental disorder not otherwise specified (PDD-NOS) is a subthreshold diagnosis served as a residual category within the ASC for individuals that
do not fulfil the full set of criteria of Autistic Disorder (AD) but who belong to a
broader autism phenotype61.

Rett’s syndrome, Childhood Disintegrative Disorder as well as the overactive disorder
associated with mental retardation and stereotyped movements are subtypes of
pervasive developmental disorders, which are not generally considered as autistic-like
disorders13.
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Rett’s Syndrome (RTT) is a severe neurodevelopmental disorder which occurs
predominantly in girls with a prevalence of approximately 1 in 10,000 live female
births62,

63

. Individuals with RTT apparently have normal development until 6-18

months and then experience a marked neurological decline including an early period
of developmental regression64. The initial manifestation of RTT can present as the loss
of acquired speech, head growth deceleration as well as autistic symptoms such as
reduced eye contact and emotional withdrawal. The individuals may develop other
features including hand-wringing behaviour, seizures, breathing abnormalities and
autonomic instability65.

1.5.2 Current practice of ASC in the UK and US
In the UK, the National Autism Plan for Children (NAPC) was issued in 200366,
which listed strategies for identification, assessment, diagnosis and access to early
intervention for preschool and primary school children with ASC. In clinical settings,
there are a few stages for diagnosing a child with ASC. When the child is brought to
referral to a general practitioner for developmental assessment, the following
examination of the child should be included: i) general information history; ii) a
physical examination; iii) necessary and appropriate medical investigations according
to clinical presentation of the child. If, during these examinations a diagnosis of ASC
is suspected, the child should be recommended into the next stage, which is a
multidisciplinary multiagency assessment (MAA)67 (Table 1.5). The NAPC also
recommended that at least one team member should be trained in using a standardised
assessment tool, the ADOS or the ADI-R. The diagnosis of school-aged children in
the UK requires involvement from more agencies including the social service, health
service, education service and the voluntary service.
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Table 1.5 Multidisciplinary Multiagency Assessment
Multidisciplinary Multiagency Assessment (MAA) from NAPC67
1.

ASD-specific developmental history by an experienced member of the team with recognised ASD
training

2.

Observational assessments, includes focused observations taken across more than one setting (such
as home, nursery, etc)

3.

Cognitive assessment, including individual’s unique profile of skills/difficulties on subscales

4.

Communication, speech and language assessment

5.

Behaviour and mental health assessment in comorbid neurodevelopmental disorders and
psychiatric disorders

6.

Family assessment, undertaken by the key worker (in some localities, allocation of a key worker
during assessment and before diagnosis may provide support for families at this crucial time) to
identify the strengths and needs using the Framework for the Assessment of Children in Need and
their Families68

7.

A physical examination and medical investigations as guided by clinical presentation

8.

Other assessments, including physiotherapy and occupational therapy, should be available to
identify sensory needs and problems, motor planning and coordination difficulties, and self-care
problems

Recently, the Committee of National Institute for Health and Clinical Excellence
(NICE) issued a new NICE guideline on the recognition, referral and diagnosis of
children and young people on the autism spectrum in September 201152. The NICE
guideline proposed the establishment of a multidisciplinary group as the autism team
in each area in the UK. The autism team should include a paediatrician and/or child
and adolescent psychiatrist, a speech and language therapist as well as a clinical
and/or educational psychologist. The autism team should at least have a regular
consultancy with the following professionals: i) Paediatrician or paediatric neurologist;
ii) Child and adolescent psychiatrist; iii) Educational psychologist; iv) Clinical
psychologist; v) Occupational therapist.

In the US, the diagnosis of ASC is also recommended to be carried out by a
multidisciplinary team which might be formed by paediatric neurologists,
developmental and behavioural paediatricians, child psychiatrists or psychologists.
Other professionals in the team are also recommended such as speech, language and
occupational therapists, special educators, and social workers42. A recent clinical
review of the diagnosis and management of ASC summarised that the diagnosis of
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ASC should be established through a comprehensive evaluation which includes the
following: i) information about lifetime and family history; ii) review of medical and
educational records; iii) observation of behaviours; iv) physical examination; v)
administration of standardised instruments such as the ADOS; vi) cognitive and
adaptive assessment; vii) review of the DSM or ICD diagnostic criteria42.

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

1.6.1 Epidemiological research of ASC in China
In the UK and US, recent epidemiological studies have reported an increase in
prevalence estimates of ASC. The prevalence of ASC was 4.8 in 10,000 in 197669 but
as high as 157/10,000 in the UK in 200970 and 113 per 10,000 in the US in 201271.

Little has been known about the epidemiology of ASC in China. A recent review
focused on the prevalence of ASC in Asia identified eight prevalence studies on
Childhood Autism in mainland China72. However, different methodologies in case
identification in previous studies make prevalence comparisons and the extent of the
public health impact of ASC on society in the East and West impossible. Almost no
data are available on other diagnostic categories relating to Pervasive Developmental
Disorders (PDD), such as the Asperger Syndrome or PDD-NOS in mainland China72.

China has a population of more than 1.37 billion people. If Western prevalence
estimates for ASC are accurate and stable cross-culturally and are applied to mainland
China, there would be 13.7 million Chinese people with ASC. However, the reported
prevalence of Childhood Autism in China (approximately 10 per 10,000) is very much
lower than the estimates in the West. No comparable estimates yet exist.

1.6.2 Public awareness
Autism was not recognised until 19439. It is now highlighted as an “epidemic” by the
media73. In the West, there has been more public attention on ASC due to more
advanced autism research and improved awareness in the general population74, which
could be partly due to a few high profile celebrities and parents lobbying for
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recognition. The characteristics of ASC are presented in novels and movies which
have improved their recognition and acceptance by the society.

In China, the recognition of ASC was much later than the West. The first study on
autism in mainland China was published in 198775. During the following 13-year
period, there was almost no literature available on this condition72. The ASC has been
categorised into the domain of mental health in China since 198976. After the
establishment of the People’s Republic of China, the first National Mental Health
Meeting was held in 195877. However, the development of mental health programmes
almost ceased during the Cultural Revolution (1966-1976)78. In 1978, the Opening
Policy led to the reform of the healthcare system which encouraged hospitals to be
part of the market economy in order to make a profit79. Mental healthcare was not
improved until the first National Mental Health Plan (2002-2012), when new targets
were identified to develop the mental health system in mainland China80. The Harvard
Health Policy Review in 2005 indicated the characteristics of mental health services
in China: a lack of specific efforts to systematically address mental illness, slow
development of specialised training and treatment of mental illness. and a lack of
mental health policy to secure rights for people with mental illness81. Autism was
been stated as one of most urgent mental illnesses for “rescue” (meaning high
attention and priority) in the 12th Five-Year Development Programme for China
Disabled Persons (2011-2015) issued in 201182. The 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 severe childhood neuropsychiatric
conditions, impacting on multiple aspects of life including development, learning,
home life as well as integration into school and society83. It is generally agreed that
Childhood Autism can be reliably diagnosed as early as 2 years old, while a diagnosis
of Asperger Syndrome and PDD-NOS is more difficult until later in childhood47, 84.
The possible benefits of early detection and diagnosis have been proposed as follows.

Early diagnosis may lead to the early implementation of targeted intervention, which
may improve the outcome of children with ASC48, 85, 86. After identification, a variety
of intervention approaches for ASC have been studied including pharmacotherapy,
14
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behavioural intervention, psychosocial intervention, and educational intervention87.
There have been a few intervention programmes for ASC which demonstrated
positive outcomes in terms of IQ gains and reductions in symptom severity85, 88-97.
There have also been several Randomised Controlled Trails (RCT) on the
effectiveness of Picture Exchange Communication System (PECS) in improving the
intentional communication98-100. Four RCTs on parent training intervention101-104 and
two RCTs using Applied Behaviour Analysis (ABA) reported the improvement in
child’s ability after intervention105, 106. A most recent review on available intervention
studies by Warren and colleagues suggested that studies using Lovaas-based
approaches95, early intensive behavioural intervention92, as well as the Early Start
Denver Model107 provided some evidence of improvements in cognitive performance,
language and adaptive behaviour skills. However, it also indicated a generally poor
quality and lack of methodology coherence of the available studies. In general, robust
evidence for the effectiveness of intervention which can only be provided by RCT is
still lacking. However, there is an increasing agreement that the age of intervention on
communication is important for children with ASC as it may influence future
outcome48, 108.

Early identification of ASC is also important in order to help parents recognise and
understand their child’s difficulties and needs83. By having an diagnosis early on,
parents found advantages arising from an ASC diagnosis’ capacity as it helped to
explain their child’s difficulties to others within or outside their families109, 110. As a
result, it may shorten the time period between first parental concern and the confirmed
diagnosis, which would help parents to learn how to cope with their child’s problems
and also their own lives29. This approach can potentially release the stress experienced
by parents111, 112.

Early detection can lead to families with children having autism receiving support
early from the society or government, which could reduce the financial burden on
parents113. In the US, the annual average expenditure for special education services
per children with autism at primary school was estimated to be $11,543. This was
higher than children in any other category of disability and two times the average cost
for a child in special education114, 115. In the UK, the total societal cost for a child with
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ASC was estimated to be £689 per week, of which £223.82 was for education and
£144.38 for early interventional therapy116.

The risk of having a second child with ASC when the first has an ASC diagnosis was
reported to be ranging from 3% to 15%117, which is 20 to 50 times higher than the
general population118. A recent study on the recurrence in siblings reported a rate of
18.7% studied in a number of 664 infants with an older biological sibling with ASC119.
Early identification of autism may help with the future family planning in terms of
having another child48,

120

. Early diagnosis may lead to prevention of additional

problems or conditions with the child such as anxiety, depression and antisocial
behaviours121-123. In the US, it was recommended by the National Research Council
that “children with autistic spectrum disorders require early identification and an
diagnosis to equip them with the skills (e.g. imitation, communication) to benefit from
educational services, with some evidence that earlier initiation of specific services for
autistic spectrum disorders is associated with greater response to treatment”124.
However, whether similar strategy and recommendations can be made in China
depends on the current situation of ASC. The potential differences in culture should
also be borne in mind such as stigma which might have impact on the awareness and
acceptance of this condition. These issues regarding the current situation of service
provision for autism in China will be investigated in the following chapters. In the
next chapter, the available instruments for case identification in autism research in
developed countries are reviewed.
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Chapter 2 Epidemiology of ASC: What is Available for
Case Identification in Autism Research in Developed
Countries?
2.1 Introduction
ASC has been studied more thoroughly in developed countries such as the UK and US
in the West and Japan in Asia72, 125. Although this work focuses on autism in China, it
is important to summarise what is known in other settings. In this chapter three areas
are covered: screening instruments, standardised diagnostic instruments, and
prevalence estimation.

2.2

Review of screening instruments for primary school aged children with
ASC in developed countries

2.2.1 Introduction
To date, the screening and diagnosis of ASC mainly depends on the observational or
reported behavioural characteristics in current practice and research126. Since 2000,
many prevalence studies have adopted a two-phase approach for case identification,
which includes screening and further diagnostic assessment125. There has been an
interest in early identification of ASC in very young children, however, the reported
age of diagnosis of ASC in previous studies was around 5 years old127 or even later for
high-functional ASC128, 129. As a developmental disorder with heterogeneous features
among affected individuals, behaviours in the context of primary school or special
educational settings may not be the same as those of very young children or adults.
Previous reviews have identified a number of screening instruments for case
identification of ASC in developed countries108, 130, 131. Several of them are used in
epidemiological research in primary school aged populations70. As suggested by
Glascoe, the acceptable sensitivity of a screening test should be at least 70-80%, and
the specificity should be closer to 80%132.
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The aim of the following review was to identify and summarise the screening
instruments in current use and report their validity for 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 databases including PubMed and Web of
Knowledge to identify the peer-reviewed studies on screening instruments. The search
strategy is given in Box 2.1. Reference lists from identified papers and several
reviews130, 133, 134 were also searched by the candidate to identify articles that may
have been missed by the search.

2.2.2.2 Study selection
The papers identified by the literature search were examined against the inclusion
criteria (Box 2.2). The inclusion criteria were designed to ensure the instruments
identified are applicable to primary school aged children for the purpose of screening
but not diagnosis of ASC.

2.2.2.3 Data abstraction
The selected papers were categorised according to each identified screening
instrument. The data of the characteristics of the instrument, the research
methodology of the validation study and test validity were abstracted from the
reviewed papers for further analysis.
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Box 2.1 Search strategy for review of screening instruments for ASC within
primary school aged children
PubMed (searched on 1st February 2012)
Years (1966-2011)
Step 1: “Autism”/all subheadings [MeSH] OR “Autistic Disorder”/all subheadings
[MeSH] or “Autism Spectrum”/all subheadings [all fields] OR “Pervasive
developmental disorder”/all subheadings [MeSH] OR “Asperger”/all subheadings
[all fields]
Step 2: “Validation”/all subheadings [MeSH] OR “Screen”/all subheadings
[MeSH] OR “Screening test”/all subheadings [MeSH] OR “Mass screening”/all
headings [MeSH] AND results in Step 1
Web of Knowledge (searched on 1st February 2012)
Year (1950-2011)
Step 1: “autism”/ [Topic] OR “autistic disorder”/ [Topic] OR “autism spectrum”/
[Topic] OR “pervasive developmental disorder”/ [Topic] OR “asperger
syndrome”/ [Topic]
Step 2: “validation”/ [Topic] OR “screen”/ [Topic] OR “screening test”/ [Topic]
OR “mass screening”/ [Topic] AND results in Step 1

Box 2.2 Inclusion criteria for review of screening instruments for ASC within
primary school aged children
1.
2.
3.
4.
5.
6.
7.

An original study about a screening tool
The screening tool was used to identify the whole spectrum of ASC
The sample was from a population based or clinical or mixed setting
Study sample include children older than 5 years old but not adults
Study population in developed countries
Provide information about sample size
Provide information about the reference diagnostic method which was used
as gold standard which could be diagnostic instruments, criteria or clinical
judgement.
8. Should be prospective study
2.2.3
Results information about the validity and reliability of the instrument
9. Provide
10. Published in English
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2.2.3.1 Studies identified
The literature search in PubMed identified 253 studies and 2,577 from Web of
Knowledge. After excluding the screening instruments used in children younger than
5 years old, 51 studies in PubMed and 137 studies from Web of Knowledge including
duplicates were included for detailed examination. A total of 20 studies examining the
validity of the screening instruments were identified.

2.2.3.2 Screening instruments identified
Seven screening instruments met the inclusion criteria for this review: (1) Childhood
Autism Rating Scale (CARS) (2 studies) ; (2) Autism Behaviour Checklist (ABC) (4
studies); (3) Gilliam Autism Rating Scale (GARS) (3 studies); (4) Autism Spectrum
Screening

Questionnaire

(ASSQ)

(3

studies);

(5)

Social

Communication

Questionnaire (SCQ) (5 studies); (6) Social Responsiveness Scale (SRS) (4 studies);
(7) Childhood Autism Spectrum Test (CAST) (2 studies). The characteristics for each
instrument and methodology of their validations studies were summarised in Table
2.1& 2.2.
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Table 2.1 Descriptions of identified screening instruments used in Western studies
Test

Year of First
publication

Author

Age
coverage

Behaviour
Description

Informant

Domains/
subscales

Number of
scales, rate scales

Level of
functioning

Number
of study

CARS

1980

Schopler135

All children
including
preschoolers

AD symptoms

Professionals

15 domains (see blow)

15 items
Rated 1 to 4

Full range

2

ABC

1980

Krug136

18 months-35
years

AD symptoms

Parent/teacher/
professional

Screening/
Diagnosis tool
(S/D)
S/D

Sensory; Relating; Body
57 items
Full range
4
S/D
and object use;
Rated 1 to 4
Language; Social; Selfhelp skills.
137
GARS
1995
Gilliam
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
7-16 years
AD symptoms
Parent/teacher
Social interaction;
27 items
Mild and above
3
S
ASSQ
1999
Ehler &
138
Communication;
Rated 0 to 2
Gillberg
Repetitive and
stereotyped behaviours.
SCQ
1999
Berument139
>4 years CA
ASD
Parent/
Reciprocal social
40 items
MA >2 years
5
S
>2 years MA
symptoms
caregiver
interaction; Language;
Rated 0 or 1
Communication;
Repetitive and
stereotyped patterns of
behaviours.
4-18 years
Reciprocal social
Parent/teacher
Social awareness;
65 items
Mild and above
4
S
SRS
2000
Constantino140
behaviours
Social information
Rated 0 to 3
processing; capacity for
reciprocal; social
communication; social
anxiety/avoidance;
autistic preoccupations
and mannerisms
121
CAST
2002
Baron-Cohen
4-11 years
ASD
Parent/teacher
General development;
37 items
Mild and above
2
S
symptoms
Social interaction;
Rated 0 or 1
Communication;
Repetitive and
stereotyped behaviours.
CA: chronological age; MA: mental age; AD: Autistic Disorders; CARS domains: Relating to people; Imitative behaviour; Emotional response; Body use; Object use; Adaptation to change; Visual response;
Listening response; Perceptive response; Fear or anxiety; Verbal communication; Non-verbal communication; Activity level; Level and consistency of intellectual relations; General impressions.
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Table 2.2 Screening instruments identified according to inclusion criteria
Tool

Year

Author

Sample size

CARS

2004

Rellini141

65 (54 autism, 9 ASD, 1 ADHD, 1
other disorder)

2010

Chlebowski142

2-year-old: 376
4-year-old: 230

1988

Volkmar143
*

157
(94 autism, 63 no autism)

1991

Wadden144
*

123
(67 autism, 56 other developmental
disorders

5-17

Clinical settings

1996

Nordin145
*

Group 1: 99 with learn disability and
184 with motor disability

2-17

Clinical settings

Group 2: 165 from normal schools

7-12

ABC

GARS

ASSQ

Age at
screen
1.5-11

2 and 4
--

Sample source

Cut-off point

Diagnostic
instrument

Clinical settings

≥30 for autism

Part of large
screening study in
clinical settings
Clinical settings

≥25.5 for
autism

Diagnostic
protocol in
hospital
unit
ADOS,
ADI-R

Confirm
autism: ≥67
Suspicious
autism: 53-66
1. Volkmar’s
criteria
2. cut-off=44
3. 34 item
version
Weighted
score by
Krug : ≥67

2004

Rellini141

65 (54 autism, 9 ASD, 1 ADHD, 1
other disorder)

1.5-11

Clinical settings

≥53 for autism

2002

South146

119 with ASD

3-10.5

Five independent
research samples

2005

Lecavalier147

284 children and adolescents

2008

Sikora148

109 with Autism
32 with ASD, 51 non-ASD

1999

Ehlers138
*

Main sample: 110 clinical referral
Validation sample: 34 AS

2009

Posserud149

9,430

≥90 as
probably
autistic
≥90 as
probably
autistic
≥90 as
probably
autistic
≥13 parent
≥19 parent
≥22 teacher
Combined
teacher and
parent version:
≥17

3-21

General population
(local schools)

1.3-5.9

Autism program
sample

6-17

Clinical settings

7-9

General population

22

Reference
diagnostic
criteria
DSM-IV

Sensitivity

Specificity

PPV

100%

--

--

DSM-IV

2 year old: 92%
4 year old: 82%

2 year old: 89%
4 year old: 95%

94%
97%

--

DSMIII/DSM-III-R

57%

62%

--

--

DSM-III-R or
Clinical
diagnosis

1.
2.
3.

--

Clinical
diagnosis

Diagnostic
protocol in
hospital
unit
ADOS,
ADI-R
VABS
GADS,
SIB-R

DSM-IV

Group1:
≥67: 38%
≥45: 100%
Group 2:
≥67: 29%
≥45: 65%
54%

Group1:
≥67: 97%
≥45: 93%
Group 2:
≥67: 99%
≥45: 96%
--

--

DSM-IV

48%

--

--

DSM-IV

38%

--

--

ADOS,
CBCL

DSM-IV

53%

54%

--

--

Clinical
diagnosis
ICD-10,
DSM-IV

77%
90%
91%
86%

--

KiddieSADS150,
WISC-III,
DISCO

91%
62%
70%
91%

49%
87%
85%

1.
2.
3.

100%
96%
93%

--

--

36%
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Tool

Year

Author

Sample size

2009

Mattila151

School students: 4480
AS/autism: 47

Age at
screen
8

Sample source

Cut-off point

Diagnostic
instrument

General population
outpatients

Combined
parent and
teacher: 30
Teacher
version: 22
≥15

ADOS,
ADI-R,
WISC-III
ADOS,
ADI-R

7-12
SCQ

SRS

152

*

5

Specificity

PPV

100%

73%

35%

85%

69%

28%

DSM-IV

71%

62%

--

ADOS,
ADI-R

ICD-10

71%
88%

53%
72%

64%

ADOS,
ADI-R

ICD-10

86%

78%

74%

DAWBA

DSM-IV-TR

82%

88%

32%

ADOS,
ADI-R

--

91%
Teacher: 60%

86%
Teacher: 95%

31%
94%

Parent: 75%

Parent: 99%

99%

Eave

2007

Chandler153

247 from special education
Two samples from general population:
411 and 247

9-10

Special education
records
General population

2007

Charman154

119

9-13

Special education

15-21:
moderately
high;
≥22: high
≥15 for ASD

2010

Johnson155

219

11

General population

≥15 for ASD

2011

Schanding Jr156

3,375:
1,663 ASD,
1,712 siblings

4-17
≥4

119

9-13

Special education

≥75 for ASD

ADOS,
ADI-R

ICD-10

78%

67%

63%

Clinical settings

≥60

ADOS,
ADI-R

DSM-IV

75%

96%

--

Previous autism
research sample

Teacher: ≥60

ADOS,
ADI-R

--

Teacher: 70%

Teacher: 95%

93%

ADOS,
ADI-R

DSM-IV-TR

Parent: 80%
Teacher: 97%

Parent: 99%
Teacher: 25%

99%
--

2007

Charman

2007

Constantino157

577: 406 with PDD; 171 without PDD

4-18

2011

Schanding Jr156

3,375:
1,663 ASD,
1,712 siblings
48

4-17
≥4
4-15

2011

Aldridge158

Clinical settings

Sensitivity

2006

154

151 clinical referral and preschool
clinic

Reference
diagnostic
criteria
ICD-10

Previous autism
research sample

≥14 for ASD
Teacher: ≥15
Parent: ≥145

Clinical settings

Parent: ≥75
Teacher :51.5;

Parent: 97%
Parent: 8%
ADOS,
DSM-IV or
-98%
ADI-R
ICD-10
159
2005
Williams
1,925 mainstream students
5-11 General population ≥15
ADOS,
ICD-10
100%
97%
ADI-R
--: not available. DAWBA: Development and Well Being Assessment Psychiatric interview. GADS: Gilliam Asperger Disorder Scale; SIB-R: Scale of Independent Behaviours-Revised. DISCO: Diagnostic
Interview for Social and Communication Disorders; CBCL: Child Behaviour Checklist; Kiddie-SADS: Schedule for affective disorders and schizophrenia for school-age-children present and Lifetime
version; WISC-III: Wechsler Intelligence Scale for children (3rd ed.); VABS: Vineland Adaptive Behaviour Scale. *Study details were from previous reviews.
CAST

2002

Scott121

1,150 mainstream students

5-11

General population

23

Parent: 56.5;
≥15

-50%
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2.2.3.3 Sample characteristics
The sample size of identified validation studies ranged from 48 to 9,430 with the
median as 219. Out of 20 studies, 10 studies focused on children between 5 and 11
years old.

2.2.3.4 Childhood Autism Rating Scale
The CARS was developed by Schopler and can be applied to children of all ages135, 160.
It was generated from five diagnostic criteria161 including the Kanner21, Creak162,
Rutter163, Ritvo164 and DSM-II-R. The CARS contains 15 domains141 with each
domain rated from 1 to 4 (1, 2, 3, 4). Thus, the total score ranges from 15 to 60. The
cut-off for mild to moderate autism is 30 and 36.5 respectively, and for severe autism
is higher or equal to 37, while less than 30 is non-autistic142, 165. It is clinician-rated,
which can be based on parental interview and/or clinical observation.

Two validation studies were identified, and both were conducted in clinical settings.
These studies recommended different cut-off points, one study adopted 25.5 (≥ 25.5)
and the other adopted 30 (≥30). Both of them used the DSM-IV as reference
diagnostic criteria. One used hospital protocol as a diagnostic schedule, while the
other study used the ADOS and ADI-R as diagnostic instruments. The validity
reported in those two studies was a little different from the validity reported by the
author166. The sensitivity of the CARS was reported as 89% by the author when it was
used in a clinical setting with clinical judgement as the reference diagnostic criteria166.

2.2.3.5 Autism Behaviour Checklist
The ABC was developed by Krug and colleagues in 1980136. It was designed to be
applied to individuals aged between 18 months and 35 years136, 167. The behaviour
features listed in the ABC were generated from several sources167: the Kanner’s
criteria168, Lovaas’s findings169, the British Working Party’s Checklist or Creaks’ Nine
Points162, Rimland’s Form E-2170, the BRLAAC171, the Rendle-Short and Clancy’s
Checklist172, and the Lotter’s Checklist173. The ABC has 57 items and each item is
rated from 1 to 4. The cut-off of the ABC was recommended as 53 (≥53). It can be
administrated by the evaluator and also can be filled in by the parents without prior
training13. The results of the ABC can be in one of the following five categories:
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normal, severe emotional disturbances, deaf/blind, severe mental retardation and
autistic141.
Four validation studies were identified141,

143-145

. All of them were conducted in

clinical settings using DSM-III or DSM-IV as the reference diagnostic criteria and
none of them used diagnostic instruments for case identification. The adopted cut-offs
and reported validity was different in those studies. Rellini141 reported a sensitivity of
54% and recommended a cut-off of 53. The ABC was reported to have performed not
as good as the CARS in distinguishing children with mild-moderate autistic disorders
from those with other developmental disorders141.

2.2.3.6 Gilliam Autism Rating Scale
The GARS was developed by Gilliam137 as a parent-reported behaviours checklist.
The applicable age range is from 3 to 22 years old137. It was constructed from
diagnostic criteria in DSM-IV and from the Autism Society of America’s definition of
autism174. The GARS contains 56 items to evaluate four subscales137, 148, 174. The score
for each scale is then added up and converted to a total score which is called the
Autism Quotient (AQ). The cut-off of the GARS is recommended as 90 (≥90)175.

Three validation studies were identified, two of which were conducted in research
settings146, 148 while one was population-based147. The cut-off of 90 was used in all
three studies. The reference diagnostic criteria were DSM-IV for three studies, and
two of them used the ADOS as diagnostic instrument. The validity of the GARS was
reported to be low in all three studies. Lecavalier conducted an evaluation of the
GARS in a heterogeneous sample of 284 school children and adolescents. This study
suggested the instrument should be used with care in higher functioning individuals
and a low cut-off should be recommended147. The recent validation study suggested
the sensitivity of the CARS was 53% and the specificity was 54%148.

2.2.3.7 Autism Spectrum Screening Questionnaire
The ASSQ was originally developed to screen Asperger Syndrome in the general
population of school aged children by Ehlers and Gillberg138, 176. The applicable age
of the ASSQ is between 7 and 16 years old138. It was based on the diagnostic criteria
in ICD-10 and DSM-IV151, 177. The ASSQ138 contains 27 items and each item is rated
from 0 to 2151. The score of the ASSQ ranges from 0 to 54. The ASSQ only takes
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about 10 minutes to complete. It has two versions: one for teachers and the other for
parents, with the cut-off of 21 and 18 respectively138, 178.

The author reported using the cut-off of 13. The sensitivity of the parents’ ASSQ was
91% and the specificity was 77%138. No validity was reported for the teachers’ version.
Three validation studies were identified, two in general populations149, 151 and one in a
clinical setting138. Two studies used ICD-10 or DSM-IV as reference diagnostic
criteria and the other one used clinical diagnosis. Two out of three studies used
diagnostic instruments either the ADOS or the ADI-R. The cut-offs in these studies
were different. Two used combined teacher-parent version, while one adopted both
versions as separate. Posserud conducted a validation study of the ASSQ in a total
population sample and reported the ASSQ performed best as a combined version with
a cut-off of 17 (sensitivity=91%, specificity=86%)149. Mattila conducted an
epidemiological study in Finland using the ASSQ and recommended a cut-off of 30
for parents’ and teachers’ summed score version (sensitivity=100%, specificity=73%),
and a cut-off of 22 for the teachers’ version (sensitivity=85%, specificity=69%)179.

2.2.3.8 Social Communication Questionnaire
The SCQ was originally developed by Berument and colleagues to be used in children
at least aged 4 with a mental age of 2139. It was derived from the ADI which was an
early version of the ADI-R180.

The SCQ has 40 items, with each item rated 0 or 1. The total score ranges from 0 to
39154. The recommended cut-off of the SCQ was 15 by the first study139 to
differentiate PDD including autism from other disorders, whereas a cut-off of 22 was
used to discriminate autism from other subtypes within PDD.

The author reported the sensitivity of the SCQ was 85% and the specificity was
75%139. Five validation studies of the SCQ were identified. Two studies were
conducted in special education153, 154, one in clinical settings152, one from previous
autism research sample156 and one in general population155. Four studies used either
ICD-10 or DSM-IV as reference diagnostic criteria and four used the ADOS and ADIR as diagnostic instruments. The cut-off of 15 was adopted in all five studies. The
recent validation suggested the sensitivity was 60%, specificity was 95% for the
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teachers’ version, while sensitivity was 75% and specificity was 99% for the parents’
version156.

2.2.3.9 Social Responsiveness Scale
The Social Responsiveness Scale was developed by Constantino and Gruber181 as a
quantitative measure for ASC in individuals aged between 4 and 18 years old181, 182. It
is a 65-item questionnaire designed to be completed by a teacher or a parent156. Each
item is rated from 0 to 3 with the total scores ranging from 0 to 195.

The author reported a sensitivity of 85% and specificity of 75% at the cut-off of 75
(≥75)181, 183. Four validation studies were identified. Two of them were conducted in
clinical settings154 and two were from previous autism research samples. Three of
them used ICD-10 or DSM-IV as reference diagnostic criteria and all of them used the
ADOS and ADI-R as diagnostic instruments. Two of them adopted a cut-off of 60
while the other two adopted 75. The recent validation suggested the sensitivity was
97% and specificity was 25% for the teachers’ version, while sensitivity was 91% and
specificity was 8% for the parents’ version158.

2.2.3.10 Childhood Autism Spectrum Test
The Childhood Autism Spectrum Test (CAST) was developed by Baron-Cohen and
colleagues in 2002121. It was designed specifically for primary school aged children
between 4 and 11 years old121. It was based on of the behavioural descriptions of ASC
described in ICD-101 and DSM-IV4. The CAST consists of 37 parent-rated items, of
which 31 are scorable. Each item scores 0 or 1 with the total score ranging from 0 to
31184. The recommended cut-off is 15 (≥15)121.

Two validation studies were identified, both of which were conduced in the general
population. Both studies used ICD-10 or DSM-IV as reference diagnostic criteria and
the ADOS and ADI-R as diagnostic instruments. Using the cut-off of 15, Williams
reported the sensitivity of the CAST for ASC was 100% and the specificity was 97%,
justifying the potential suitability of the CAST as a screening tool for epidemiological
research on ASC in primacy school aged children159.
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2.2.3.11 Summary of research methodologies
Four out of seven identified screening instruments have been validated in general
populations, which were in seven out of twenty studies121, 147, 149, 151, 153, 155, 159. Those
studies were conducted prospectively. Generally, the first phase was the distribution
of screening instruments to parents or teachers. Then, after screening, the participants
who scored equal to or above the cut-off were invited to further diagnostic assessment
using standard instruments. Four studies adopted the ADOS and ADI-R for the
diagnostic assessment, and their final diagnosis was confirmed by either ICD-10 or
DSM-IV.

Six studies were conducted in the samples of children and their parents referred to
clinics138, 141, 145, 152, 157, 158. Three of them adopted the ADOS and ADI-R as diagnostic
instruments, while the other three used clinical judgement as reference diagnostic
criteria. Four studies recruited the participants from other research samples142, 146, 148,
156

. The participants were contacted again and asked to fill in the screening

questionnaire and then diagnostic assessments were carried out using the ADOS and
ADI-R. Three studies recruited the participants from special educational settings153, 154.
These participants included children who already had an ASC diagnosis with special
needs. All three studies distributed the screening instrument first and then invited the
stratified screened sample for a further diagnostic assessment 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 by this review could all be used in primary
school aged children in the detection of ASC. In both validation studies of the CARS,
the CARS was used as a diagnostic instrument with other diagnostic methods. Both of
them reported acceptable validity of the CARS. One study compared the performance
of the CARS with DSM-IV and found complete agreement with those two141, while
the other study suggested a lower cut-off of the CARS (≥25.5) for clinical use142. One
study compared the validity between the CARS and the ABC, and proposed to adopt
the CARS but not the ABC as a standard diagnostic protocol for case identification of
ASC.
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All studies on the ABC were conducted in clinical referral populations and none in the
general population. Although it has been suggested that the ABC has reasonable
sensitivity and specificity by the author185, the validity in reviewed studies varied and
only one study reported an acceptable validity. Two studies demonstrated an increase
in sensitivity of the ABC by adopting a lower cut-off144, 145.

Regarding the performance of the GARS, all three studies indicated unsatisfactory
validity and suggested cautions were needed when using the GARS as a screening
instrument for ASC146, 147. One study found the validity of the GARS was worse than
that of the Childhood Behaviour Checklist (CBCL) which is used in children who are
36 to 71 months old148. One possible explanation for this was that the GARS was
designed with emphasis on the measurement of repetitive and stereotyped behaviours,
while several social and communication areas were given less attention147.

The validity of the ASSQ has been investigated in both clinical settings and in the
general population. Two studies out of three have indicated good validity of the ASSQ
as a screening instrument for ASC and two out of three studies recommended the use
of both the parents’ and teachers’ versions of the ASSQ149, 151.

Among the seven instruments, the validity of the SCQ has been the most thoroughly
investigated. All identified studies reported good validity of the SCQ in detecting
ASC either in clinical settings or in the general population. Two studies confirmed the
utility of the SCQ as a screening instrument of ASC in school aged children153, 154.
Two studies suggested using lower cut-off of the SCQ could improve the sensitivity
and specificity and thus to be more adequate for screening152,

156

. It has been

suggested that the SCQ perform best within individuals who are over 7 years old130.

The acceptable validity of the SRS was reported in two studies out of four identified
studies. The SRS has been compared with the SCQ in two studies154, 156. One study
found the teacher’s SRS performed slightly better than the SCQ156, while the other
study reported the opposite result154. Three out of four studies confirmed the utility of
the SRS as a screening instrument for ASC. One study found very low specificity of
the parents’ version (8%). It also suggested that caution needs to be employed when
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screening children with previously identified social development problems using the
SRS158. However, none of the reviewed studies were conducted in the general
population.
Both the validation studies on the CAST were conducted in general populations121, 159.
By using the same cut-off in both studies, the CAST showed good validity as a
screening instrument for the detection of ASC in primary school aged population.

2.2.4.2 Limitation
The purpose of this review was to identify current available screening instruments for
primary school aged children in the West. The limitation was that the literature search
only conducted in two databases and it was not a systematic review of studies per se
but the summary of what has been developed and available for epidemiological
research on ASC in developed countries. As this review was only conducted in two
databases with specific search terms for ASC, instruments that can detect ASC but are
not exclusively used for ASC may not have been included in this review. It is also
possible that not all studies on each identified screening instrument were included in
this review. Thus, it is possible that studies on these 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 populations for ASC, it is crucial that the
screening instrument is known to perform reliably and accurately in relevant
populations. However, the majority of validation studies have not been conducted in
the general population. Only the validity of the SCQ, the ASSQ and the CAST has
been investigated in general populations with acceptable results. Among them, the
CAST was the only screening instrument that was designed specifically for primary
school aged children in a large population-based epidemiological study for the whole
autism spectrum. It has achieved the highest sensitivity and specificity within the
reviewed instruments. However, its validity has only been investigated in the UK. It
would be valuable to have studies designed to validate the CAST in a different culture
to examine whether its performance is stable across cultures.
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2.3 Description of the ADOS and ADI-R

2.3.1 Introduction
The diagnostic instruments that assist identification of autistic behaviours by a
standardised approach are considered crucial for diagnosis and classification of ASC.
During the last two decades, a combination of observation-based and informant-based
instruments has been developed for the systematic assessment of ASC: the ADOS186
and ADI-R27, 180, 187. The combined usage of the ADOS and ADI-R is now viewed as a
“gold standard” for diagnosing ASC188, 189 in research and has been widely adopted in
both research and clinical settings 190. Both instruments require intensive training and
high reliability levels for the administration180,

191, 192

. The following section

summarises what is known about the research on the ADOS and ADI-R.

2.3.2 Autism Diagnostic Observation Schedule

2.3.2.1 Description
The ADOS was developed by Lord36 as a semi-structured, standardised, play-based
observational instrument186. The assessment was designed to create a “social world”
in which the subject could interact with the examiner193. The purpose of having
different social scenarios is to elicit and observe the autistic features of the subject in
terms of social and communicative behaviours, play and imagination as well as
restricted and repetitive behaviours. It was developed from two previous instruments,
the Pre-Linguistic Autism Diagnostic Observation Scale194 and the Autism Diagnostic
Observation Scale36.
The ADOS which is the ADOS-generic (ADOS-G)186 has been developed to detect
the borderline spectrum of ASC which has four comparable models for administration
with different individuals according to their chronological age and expressive
language level158, 195. Module 1 is for administration with individuals who have not
achieved phrase speech with a minimum of no speech and a maximum of simple
phrases. Module 2 is for administration with individuals with a minimum of flexible
three-word phrases and a maximum of fluent speech. Module 3 is for individuals with
a minimum of fluent speech, and module 4 is intended to be used when the
individuals have fluent language195. Generally, the higher the module, the more
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language and social abilities are demanded. Most recently, there has been a new
version of the ADOS, the ADOS-2 which has a Module 5 for the administration
among very young children who are less than 30 months old. There are two categories
of diagnosis including autism and ASC on the ADOS algorithm. The tasks of each
module of the ADOS can be found in Appendix 2.1. After the assessment, the
examiners should rate the performance using standardised coding in an algorithm,
which should be done shortly after the administration158. The items for the algorithm
(non-revised version) of each module of the ADOS and a sample 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 and test-retest reliability for each item,
excellent interrater reliability within domains and excellent internal consistency186.
The author reported that algorithm items for module 1 have 100% in both sensitivity
and specificity while module 2 has a sensitivity of 95% and specificity of 94% for
discriminating autism (more extreme cases) from non-spectrum. Module 3 and 4 had
similar sensitivity (0.94 for module 3 and 0.90 for module 4) and specificity (0.94 for
module 3 and 0.93 for module 4) for differentiating individuals with autism and ASC
from those without196. Module 5 had a sensitivity of 87% and specificity of 86% for
discriminating ASC from non-spectrum among verbal children aged 12-20 months
and nonverbal children aged 21-30 months. Within the same age group, the author
reported a sensitivity of 87% and specificity of 91% for differentiating ASC from
typical developing children. Among verbal children who were 21-30 months old, the
sensitivity for the ADOS in discriminating ASC from non-spectrum was 81%, while
specificity was 83%. The sensitivity of discriminating ASC from typical development
children was 81%, while specificity was 90%197.

2.3.3 Autism Diagnostic Interview-Revised

2.3.3.1 Description
The ADI-R was developed by Rutter180, Le-Couteur187 and Lord27 as a standardised,
face-to-face semi-structured diagnostic protocol for interviewing parents or caregivers
of individuals referred for a possible ASC27, 180. The ADI-R is an 85-page booklet
containing 111 items in three core domains of ASC198. The first 10 items include two
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parts: the first part includes items on the medical and psychological history of the
subject, while the second part contains items on key ages of developmental milestones.
The remaining 101 items are categorised into four domains: Items 11-41 for
communication; Items 42-69 for social development and play; Items 70-85 for
interests and behaviours; and Items 70-85 for general behaviours199. In general, each
item is rated from 0 to 3. The ADI-R takes approximately two hours to complete.
After the assessment, the coding needs to be transferred into an algorithm to generate
a diagnosis. The diagnosis in the ADI-R only has two categories, autism or not autism.
In order to meet the ADI-R criteria of autism, the score of the subject needs to be
equal to or higher than the cut-off in all three domains, and the child’s development
had been concerned before the age of 3200. The 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 was low for identifying lowfunctional individuals201 and that the communication items did not perform very well
in discriminating autism from low-functional mental retardation202. Risi and
colleagues investigated the validity of the ADI-R within children under 3 years old.
The sensitivity of the ADI-R was 82% and specificity was 72%203. Studies have
reported the ADI-R can significantly differentiate children with autism from nonautistic children as well as typical developing children27, 204, although its performance
was reported as better at identifying Autistic Disorder than Asperger Syndrome183, 205.

2.3.4 Summary of diagnostic instruments
The combination of the ADOS and ADI-R used both direct observation and interview
with parents to identify children with ASC. This approach has been proven to have
good validity for case identification of ASC. The adoption of those two instruments
improved the comparability of studies on ASC in different regions especially in
different countries in the West. However, this approach has not been well adopted in
Asia, where there is a large population. This may be partly due to the language barrier.
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2.4

Review of prevalence studies of ASC in developed countries

2.4.1 Introduction
The first two sections of this chapter focused on the development and usage of
screening and diagnostic instruments used in Western studies. This section will review
available prevalence studies on ASC in developed countries where those instruments
have been adopted. There have been many reviews focusing on the prevalence studies
worldwide. As most of the screening and diagnostic instruments for ASC have been
applied to populations in the UK and US125, and previous review suggested the ASC
has been more thoroughly studied in Japan compared to other countries in Asia72, this
review will only focus on the UK, US and developed counties in Asia such as Japan.
For studies in other countries, see an extensive review of prevalence studies
worldwide206.

2.4.2 Method

2.4.2.1 Literature search
Literature searches were conducted in two databases: PubMed and Web of Knowledge.
This review focuses on prevalence studies conducted in the UK, US and Japan. The
bibliographies of previous reviews2, 125, 207 were also examined to identify published
prevalence studies. The search strategy is shown in Box 2.3.

2.4.2.2 Study selection
The inclusion criteria for the review of prevalence studies are shown in Box 2.4. The
abstracts of the identified papers were checked by the candidate. In cases where it was
uncertain whether a study should be included, the original paper was examined where
available.

2.4.2.3 Data abstraction
Within each study, the following variables were extracted: characteristics of the
studied population, screen method, diagnostic method, and the prevalence estimate.
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Box 2.3 Search strategy for review of prevalence studies on ASC in the UK, US
and Japan
PubMed (searched on 1st January 2012)
Years (1966-2011)
Step 1: “Autism”/all subheadings [MeSH] OR “Autistic Disorder”/all subheadings
[MeSH] or “Autism Spectrum”/all subheadings [all fields] OR “Pervasive
developmental disorder”/all subheadings [MeSH] OR “Asperger”/all subheadings
[all fields]
Step 2: “UK”/all subheadings [all fields] OR “Britain”/all subheadings [all fields]
OR “USA”/all subheadings [all fields] OR “US”/all subheadings [all fields] OR
“America”/all subheadings [all fields] OR “Japan”/all subheadings [all fields]
AND results from Step 1
Step 3: “Prevalence”/all subheadings [MeSH] OR “Epidemiology”/all subheadings
[MeSH] OR “Screening”/all subheadings [MeSH] AND results in Step 2
Web of Knowledge (searched on 26th January 2011)
Year (1950-2011)
Step 1: “Autism”/ [Topic] OR “Autistic Disorder”/ [Topic] OR “Autism
Spectrum”/ [Topic] OR “Pervasive developmental disorder”/ [Topic] OR
“Asperger Syndrome”/ [Topic]
Step 2: “UK”/ [Topic] OR “Britain”/ [Topic] OR “USA”/ [Topic] OR “US”/
[Topic] OR “America”/ [Topic] OR “Japan”/ [Topic] AND results from Step 1
Step 3: “Prevalence”/ [Topic] OR “Epidemiology”/ [Topic] OR “Screening”/
[Topic] AND results in Step 2
MeSH (Medical Subjects Headings), The National Library of Medicine controlled vocabulary for
indexing articles in PubMed.

Box 2.4 Inclusion criteria for review of prevalence studies on ASC in the UK, US
and Japan
1. An original epidemiological research
2. Conducted in a geographically and temporally defined population or clinical
settings or mixed
3. A cross-sectional study or data, or first phase of a longitudinal study
4. Have defined criteria for screening and/or diagnostic criteria for autism of
autism spectrum conditions
5. Provide information about sample size
6. The target population must be a wide range of children in the general
population
7. Includes prevalence estimation
8. Provides clear description of screening methods for initial case identification
9. Provides information about measurements on the final identification of cases
such as based on clinical or other diagnostic assessments after initial
identification
10. Published in English
11. Peer reviewed paper
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2.4.3 Results

2.4.3.1 Study identified
For studies in the UK and US, the literature search identified 418 studies in PubMed
database and 319 studies in Web of Knowledge including duplicates. After an initial
examination of titles of papers and abstracts against the inclusion criteria, 35 papers
from PubMed and 25 papers from Web of Knowledge were identified for further
detailed examination. In total, 24 of these studies, which focused on the UK and US
met the inclusion criteria and were included in further analysis.

For studies in Japan, the literature search identified 22 studies in PubMed and 112
studies in Web of Knowledge including duplicates. After examination of abstracts, in
total 13 studies were included for Japan. Another study recently conducted in South
Korea was found during the literature search. Since South Korea is one of the
developed countries in Asia, this study was also included in analysis.

2.4.3.2 Study methodology in the UK and US
The 24 population studies focused on the UK and US are shown in Table 2.3. The
studied population ranged from 2,536 to 4,590,333 (median=45,599). The age of
study samples ranged from 0 to 27 years old.

Ten (42%) studies were prospective, while 14 studies were retrospective using
previous diagnostic data for case identification. In the screening phase, four
approaches were used to identify possible cases: available records in health system
(n=12), questionnaires as screening tool (n=7), letters to clinical settings or schools to
elicit referral (n=3), and routine check (n=1). One study used both records and letter
of referral for screening. In the diagnostic phase, only five of these studies conducted
detailed diagnostic assessment, while the rest confirmed the case status by examining
previous diagnostic records. Eight studies used the standard diagnostic instruments
such as the ADOS and ADI-R, while the others were given a diagnosis based on
international diagnostic criteria only. The diagnostic criteria for final case
confirmation included the following: Kanner’s criteria, Lotter’s Rating Scale, DSMIII, DSM-III-R, ICD-10, DSM-IV, 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 Korean study were identified (Table 2.4).
Original papers for studies before 1980 were not available and details of these studies
were abstracted from previous reviews. The sample size of prevalence studies
conducted after 1980 in Japan ranged from 8,537 to 609,848 (median=34,987). The
age of study samples ranged from 0 to 18 years old. Five Japanese studies identified
cases from the general health examinations conducted by local health centres. This
general health examination was reported to have covered the whole local population
in identified studies. The Health Checklist 18 was developed as a screening
instrument in Japan208, and DSM-III/IV and ICD-10 were used the diagnostic criteria.
Two studies distributed questionnaires or letters to schools and medical institutions
for screening, while two studies referred to previous health records to count the
number of cases without perspective screening. The studies before 1982 adopted
Kanner’s criteria for diagnosis of ASC. Later studies adopted ICD-10 or DSM-III/IV
as the diagnostic criteria. The study in South Korea adopted a two-stage study design
using the ASSQ as the screening instrument, the ADOS and ADI-R as diagnostic
instruments, and the DSM-IV as diagnostic criteria209.

2.4.3.4 Prevalence estimation
The first epidemiological study for the estimation of the prevalence of autism was
conducted in England in 1966. Prevalence was reported as 4.5 per 10,000 people
among children aged 8 to 10 years old. Since 1985210, population-based studies
reported an prevalence estimate of 4-5 per 1,000 within children under 18 years old2,
11, 211, 212

. During this period of time, most studies adopted the Kanner’s213 or Rutter’s

diagnostic criteria. There has been an apparent rise in the reported prevalence since
2000. The median prevalence reported in the UK and US before 2000 was 4.5 per
10,000, while the median prevalence between 2000 and 2009 was 40 per 10,000214.

In Japan, prevalence estimates increased after each change of diagnostic criteria
especially from Kanner (median=2.3/10,000)215 to DSM-III/ICD-10 (median
15.5/10,000)216 and DSM-IV (181/10,000)217. The highest prevalence estimate was
recently reported in the South Korea study in 2011 (264 per 10,000)209.
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Table 2.3 Prevalence studies of ASC in the UK and USA
No

Year

First author

Country

Area

Target

Age

population

No.

Prospective (P)/

Screening

Diagnostic

Gender

Prevalence

of

Retrospective

instruments

criteria

ratio

/10,000

cases

95% CI

(R)

1

1966

Lotter 218

UK

Middlesex

78,000

8-10

32

P

Questionnaire

Kanner

2

1970

Treffert 213

USA

Wisconsin

899,750

3-12

69

R

Records

Kanner

2.6

4.5

2.7; 5.5

0.7

0.6; 0.9

4.8

2.1; 7.5

3.26

2.4; 4.1

2.47

2.1; 2.8

7.2

5.3; 9.3

(23/9)
3.06
(52/17)
3

1979

Wing 17

UK

Camberwell

25,000

5-14

17

R

Records

4

1987

Burd 2

USA

North Dakota

180,986

2-18

59

P

Letter to elicit

24 items rating

16

scale of Lotter

(16/1)

DSM-III

referral
5

1989

Ritvo 219

USA

Utah

6

1997

Webb 220

UK

South Glamorgan,

769,620

3-27

241

P

73,300

3-15

53

P

Letter to elicit

DSM-III

referral

Wales

Letter to elicit

1999

Taylor 221

UK

North Thames

490,000

0-16

427

R

Records

8

2000

Powell 222

UK

West Midlands

25,377

0-5

148

R

Records

3.73
(190/51)

DSM-III-R

referral

7

2.7
(43/16)

6.57
(46/7)

ICD-10

--

8.7

7.9; 9.5

ADI, ICD-10,

--

20.2

15.3; 26.0

15.7

30.8

22.9; 40.6

40.0

28.0; 56.0

26.1

16.2; 36.0

16.8

10.3; 23.2

DSM-III-R,
DSM-IV
9

2000

Baird

223

UK

South East

16,235

1.5

50

P

Thames
10

2001

Bertrand 214

USA

Brick Township,

8,896

--

36

R

New Jersey
11

2001

Fombonne 224

UK

England, Wales

2001

Chakrabatri 225

UK

Staffordshire

ICD-10,
ADI-R

Records

DSM-IV

+ADOS-G
10,438

5-15

27

P

and Scotland
12

QuestionnaireCHAT

15,500

2.5-

97

6.5

P

Questionnaire-

DSM-IV,
ICD-10
DSM-IV;
ADI-R

38

2.2
(25/11)

DAWBA
Routine checks

(47/3)

8.0
(24/3)
3.3
(20/6)
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No

Year

Candidate

Country

Area

Target

Age

population

13

2002

Croen 226

USA

California

4,590,333

No.
of

5-12

Prospective (P)/

Screening

Diagnostic

Retrospective

instruments

criteria

Records

DSM-III-R,

cases

(R)

5038

R

DSM-IV
14

2002

Scott 184

UK

Cambridgeshire

43,472

5-11

196

R

Records

ICD-10

Gender

Prevalence

95% CI

ratio

/10,000

4.47

11.0

10.7; 11.3

8

57

--

4.0

34.0

32; 36

30.4

--

82.8

47.5; 118.7

22.0

14.1; 32.7

44.2

39.5; 48.9

116.1

90.4; 141.8

6.8

61.2

54; 69

6.8

51.1

39.2; 62.9

3.1

62.0

56; 70

157

111; 218

(4116/921)

+letter
15

2003

Yeargin-

USA

Atlanta

289,456

3-10

987

R

Records

DSM-IV

Allsopp 227
16

2003

Lingam 228

(787/197)
UK

North East

186,206

5-14

567

R

Records

ICD-10

London
17

2004

Tebruegge 229

UK

Maidstone district

2,536

8-9

21

R

Records

ICD-10

(Kent)
18

19

20

21

2005

2006

2006

2007

Fombonne 230
Harrison 231
Baird 232
Latif 179

UK

UK

UK

UK

Staffordshire

Lothian

South Thames

South Wales

4.9
(470/97)
6.0
(19/3)

10,903

134,661

56,946

39,220

4-6

0-15

9-10

0-17

64

443

158

240

R

P

P

R

Record

ICD-10

6.1

ADI-R

(55/9)

Questionnaire-

ICD-10

CARS,GARS,

ADOS

Questionnaire-

ICD-10

SCQ,DISCO

ADOS, ADI-R

Records

ICD-10, DSM-IV,

7.0
(369/53)
3.3
(121/37)

Kanner’s and
Gillerg’s criteria
22

2008

Williams 233

UK

Avon

14,062

11

86

R

Questionnaire-

ICD-10

DISCO,ASDI

ADOS

23

2008

Nicholas 234

USA

South California

47,726

8

295

R

Records

DSM-IV-R

24

2009

Baron-Cohen 70

UK

Cambridgeshire

11,700

5-9

52

P

Questionnaire-

ICD-10

CAST

ADOS,ADI-R

(224/71)

DISCO: Diagnostic Interview for Social and Communication Disorders; ASDI: Asperger Syndrome Diagnostic Interview.
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Table 2.4 Prevalence studies of ASC in Japan and South Korea
No

Year

Candidate

Country

Area

Size of

Age

target

Screening

Prospective(P)/

Diagnostic

Gender

Prevalence

instruments

Retrospective(R)

criteria

ratio

/10,000

population
1

1971

Yamazaki 235

Japan

--

--

2-12

--

--

Kanner

--

2.6

2

1971

Haga 236

Japan

--

--

≤15

--

--

Kanner

--

1.7

237

3

1971

Nakai

Japan

--

--

5-14

--

--

Kanner

--

1.1

4

1971

Tanino 215

Japan

--

--

--

--

--

Kanner

--

2.3

5

1982

Hoshino 238

Japan

609,848

0-18

Questionnaire

P

Kanner

9.9:1

2.3

6

1983

Ishii 239

Japan

34,987

6-12

Letter to elicit

P

DSM-III

7

1987

Maisuishi 216

Japan

32,834

4-12

R

DSM-III

Fukushima Ken
--

16

referrals
Kurume City

Records

4.7:1

15.5

(42/9)
8

1988

Tanoue 208

Japan

Ibaraki

507,003

≤7

Questionnaire-

9

1989

Sugiyama 240

Japan

Nagoya

12,263

1.5

Questionnaire-

P

DSM-III

4.1:1

13.9

P

DSM-III

2.1:1

13

Records

R

DSM-III-R

Questionnaire-

P

ICD-10

2.6:1

21.1

P

ICD-10

2.5:1

19

P

DSM-IV

2.8:1

181

P

DSM-IV

2.5:1

264

Health checklist-18

Health checklist-18
10
11

1992

Ohtaki 241

Japan

Chikugo City

1996

242

Japan

Yokohama

Honda

35,366

6-14

8,537

≤5

11.7

Health checklist-18
12

2005

Honda 243

Japan

Yokohama

35,716

≤5

QuestionnaireHealth checklist-18

13

2008

Kawamura 217

Japan

Toyota

12,589

5-8

QuestionnaireHealth checklist-18

14

2011

Kim 209

South

Ilsan district of

Korea

Goyang City

55,266

7-12

Questionnaire
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 same region in different calendar years
suggested an increase of prevalence over time. Baird and colleagues conducted a
prevalence study in South East Thames in 2000223. In this study, a population of
16,235 children aged 18 months old were screened using the Checklist for Autism in
Toddlers (CHAT) to identify Childhood Autism. The prevalence for Childhood
Autism in this study was 30.8 per 10,000 (95% CI: 22.9-40.6). In 2006232, the same
research group conducted another study in a target population of 56, 946 aged 9 to 10
in South Thames. This research screened all children with a clinical diagnosis of ASD
through local health services as well as those at risk of being undiagnosed through the
special needs registration system. This study estimated the prevalence of Childhood
Autism as 38.9 per 10,000 and 116.1 per 10,000 for ASC. Similarly, Fombonne and
colleagues conducted a prevalence study in 2001225 within a population of 15,500 in
Staffordshire. They reported a prevalence of 16.8 per 10,000 for Childhood Autism.
This research relied on the national framework of Child Health Surveillance to screen
children who were between 2.5 and 6.5 years old, followed by an assessment by a
multidisciplinary team using the ADI-R. Four years later, in 2005230, the same
research group conducted another prevalence study in Staffordshire in a population of
10,903. All children aged between 4 and 6 were screened through the same Child
Health Surveillance system and suspected children were assessed using the same
methodology as in 2001. The estimated prevalence of Childhood Autism in this study
was 22.0 per 10,000. In Cambridgeshire, Baron-Cohen and colleagues conducted
prevalence studies in 2002184 and 200970 using the same methodology which showed
the estimated prevalence of ASC increased from 57 to 157 per 10,000. Studies that
estimate prevalence of ASC in the same region in the West suggested an increase in
prevalence estimates.

2.4.4.2 Preliminary comparison of prevalence estimates between the West and
East
Most recent studies70, 244 in the West estimate the prevalence of ASC to be around 100
per 10,000 (1%)245. In Asia, the prevalence of ASC has been investigated more
thoroughly in Japan and recently in South Korea. After the DSM-III was adopted as
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the diagnostic criteria18, the reported prevalence for Childhood Autism has increased.
The median prevalence before 1980 was 2.3 per 10,000215, while it was 14.7 per
10,000 between 1980 and 2005. Five studies in Japan used similar research
methodology which adopted the Health Checklist 18 for national screening in
healthcare system since 1988 until now208, 217, 240, 243. The most recent study reported
the prevalence of ASC in Japan is 181 per 10,000217. In 2011, Fombonne and
colleagues conducted a prevalence study which focused on a total population of
55,266 aged 7 to 12 years in South Korea209. This research adopted comparable
methodology for case identification with the Western studies, which estimated the
prevalence of ASC as 189 per 10,000 in mainstream schools and 75 per 10,000 in
special schools in South Korea. Both Japan and South Korea have very different
culture and genetic backgrounds compared with the UK and US. Although there was
variance between studies, it appears that the prevalence estimates were similar when
comparable methodologies for case identification were adopted.

2.4.4.3 Possible reasons for prevalence variation
Because of the apparent increase in prevalence estimates, there has been considerable
debate about whether there is an “autism epidemic” over the last two decades11, 246.
During these discussions, besides the possibility that there has been a real increase in
prevalence of ASC, several reasons have been proposed by researchers as potential
explanations for the current high prevalence: 1) the broader definition of autism and
possible diagnostic substitution247; 2) change in diagnostic criteria; 3) the
development in screening and diagnostic instruments50; 4) change in research
methodology248; 5) geographical differences among targeted population in different
studies. A more detailed explanation of those proposed reasons can be found in
Appendix 2.3.

2.5 Summary of the case identification in research on ASC in developed
countries
The current situation of ASC has been investigated most thoroughly in developed
countries. Recent developed screening instruments have been more age-specific and
designed to identify milder cases on the spectrum. The validity of those instruments
varied but few of them have been validated in the general population. The adoption of
the standardised diagnostic instruments, the combination of ADOS and ADI-R, has
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improved the comparability and consistency among studies in different regions. Using
advanced screening and diagnostic instruments, recent prevalence studies have
reported an increase in prevalence estimates than before in developed countries.

While there have been prevalence studies on ASC in Japan and South Korea, the
current situation in China, which has a huge population, is largely unknown. One of
the possible reasons is the lack of validated screening instruments and the
standardised diagnostic instruments. It would be valuable to conduct research to
investigate the reliability and validity of well-developed screening and diagnostic
instruments in Chinese population in order to further investigate the prevalence of
ASC in China. The results from such study could then be compared with those from
other countries. In the next Chapters 3 and 4, systematic reviews were conducted to
examine available prevalence studies on ASC and identify current used screening and
diagnostic instruments for ASC in China.
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Chapter 3 Systematic Review of Prevalence Studies on ASC
in Mainland China, Hong Kong and Taiwan

3.1 Introduction
In order to investigate the available literature on the prevalence of ASC in China, this
chapter presents a systematic review of studies examining the prevalence of ASC in
mainland China, Hong Kong and Taiwan. The aims of this chapter are: to identify all
available studies on the prevalence of ASC in these three regions; to assess the quality
of this research through synthesising their characteristics; and to evaluate the effects
of the chosen research methodology on the prevalence estimates.

3.2 Method

3.2.1 Literature searches
A systematic literature search for prevalence studies of ASC in China was conducted
in December 2011 within four databases. Two were English databases (PubMed and
Web of Knowledge). The other two were Chinese databases (China Web of
Knowledge and Weipu), which were two of the biggest Chinese scientific databases.
Based on previous experience with literature review in Chinese databases, in order to
capture all the existing studies on this topic in Chinese databases, broader search
terms were used in the second search. The search strategy is shown in Boxes 3.1&3.2.
In addition, the bibliographies of previous reviews were examined to identify
published prevalence studies11, 72, 125. All the searches were conducted twice.
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Box 3.1 Search strategy for identifying prevalence studies in English databases
PubMed (searched on 16th December 2011)
Years (1966-2011)
Step 1: “Autism”/all subheadings [MeSH] OR “Autistic Disorder”/all subheadings
[MeSH] or “Autism Spectrum”/all subheadings [all fields] OR “Pervasive
developmental disorder”/all subheadings [MeSH] OR “Asperger”/all subheadings
[all fields]
Step 2: “China”/all subheadings [all fields] OR “Hong Kong”/all subheadings [all
fields] OR “Taiwan”/all subheadings [all fields] AND results from Step 1
Step 3: “Prevalence”/all subheadings [MeSH] OR “Epidemiology”/all subheadings
[MeSH] OR “Screening”/all subheadings [MeSH] AND results in Step 2
Web of Knowledge (searched on 16th December 2011)
Year (1950-2011)
Step 1: “Autism”/ [Topic] OR “Autistic Disorder”/ [Topic] OR “Autism Spectrum”/
[Topic] OR “Pervasive developmental disorder”/ [Topic] OR “Asperger Syndrome”/
[Topic]
Step 2: “China”/ [Topic] OR “Hong Kong”/ [Topic] OR “Taiwan”/ [Topic] AND
results from Step 1
Step 3: “Prevalence”/ [Topic] OR “Epidemiology”/ [Topic] OR “Screening”/ [Topic]
AND results in Step 2
MeSH (Medical Subjects Headings) The National Library of Medicine controlled vocabulary for
indexing articles in PubMed.

Box 3.2 Search strategy for identifying prevalence studies in Chinese databases
Search 1:
Weipu database (searched on 17th December 2011)
Years (1989-2011)
Step 1: “Gu Du Zheng (Autism)”/ [Key words] OR “Zi Bi Zheng (Autism)/ [Key
words] OR “Gudu Zheng Pu Xi Zhang Ai (Autism Spectrum)”/ [Key words] OR “Gu
Fan Xing Fa Yu Zhang Ai (Pervasive developmental disorder)”/all [Key words] OR
“A Si Be Ge (Asperger)”/ [Key words]
Step 2: “Prevalence”/ [Key words] OR “Epidemiology”/ [Key words] OR
“Screening”/ [Key words]) AND results in Step 1
China Web of Knowledge (searched on 18th December 2011)
Year (Until 2011)
Step 1: “Gu Du Zheng (Autism)”/ [Key words] OR “Zi Bi Zheng (Autism)/ [Key
words] OR “Gudu Zheng Pu Xi Zhang Ai (Autism Spectrum)”/ [Key words] OR
“Guang Fan Xing Fa Yu Zhang Ai (Pervasive developmental disorder)”/ [Key words]
OR “A Si Be Ge Zheng (Asperger)”/ [Key words]
Step 2: “Prevalence”/ [Key words] OR “Epidemiology”/ [Key words] OR
“Screening”/ [Key words] AND results in Step 1
Search 2:
Weipu database/China Web of Knowledge (searched on 18th December 2011)
Year (Until 2011)
“Gu Du Zheng (Autism)”/ [Key words] OR “Zi Bi Zheng (Autism)”/ [Key words]
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3.2.2 Study selection
Identified papers were examined against inclusion criteria by the candidate. All the
abstracts were reviewed. When it was not clear from the abstract whether the paper
should be included, the paper itself was examined when possible. Where the papers
were not available, the corresponding authors were contacted. If there was more than
one published paper on a particular study, the paper with the most recent data was
included in the review. The inclusion criteria are shown 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 defined population or clinical
settings or mixed
3. A cross-sectional study or data, or first phase of longitudinal study
4. Have defined criteria for screening and/or diagnostic criteria for autism of
autism spectrum conditions
5. Provide information about sample size
6. The target population must be a wide range of children in the general
population
7. Includes prevalence estimation
8. Provides clear description of screening methods for initial case identification
9. Provides information about measurements on the final identification of cases
such as based on clinical or other diagnostic assessments after initial
identification
10. Published in English in English databases and in Chinese in Chinese
databases
11. Peer reviewed paper

3.2.3 Data abstraction
Following the removal of duplicates, the following variables were extracted from each
paper: sample characteristics (year of publication, sample age, sex, region, location)
sampling strategy, screening methods, diagnostic criteria, instrument response rate,
and prevalence estimation measures.

3.2.4 Analysis
Crude prevalence estimates, confidence intervals (CI) and study details were extracted
from each paper where available. The identified studies were divided into two groups
based on diagnosis: 1) Childhood Autism: included all studies that had provided a
prevalence estimate for Childhood Autism, or Autistic Disorder; 2) ASC: included all
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studies that estimated the prevalence for the whole autism spectrum. Forest plots were
drawn to visualise the extent of heterogeneity among studies.

A random effects meta-analysis was used to estimate the overall prevalence and
investigate the heterogeneity between studies. CI was calculated from the crude
prevalence estimates if not available. The extent of heterogeneity was estimated by
calculating I2 (values of 25%, 50%, and 75% representing low, medium, and high
heterogeneity, respectively)249. The proportion of between-study variance explained
by the covariates was estimated using adjusted R2 values. Meta-regression was used to
estimate the effect of the following covariates on the log odds of the outcome: age
group, year of publication, publication period, area, sample source, sample size,
screening method, screening instrument, screening informants, diagnostic tool,
diagnostic criteria, and diagnostic informant. Each covariate was included separately,
and then a multivariable meta-regression model was constructed including all
covariates with a statistically significant (p<0.05) association in the univariate
analyses.

3.3 Results

3.3.1 Studies identified
Of 6,226 abstracts, 24 papers that met inclusion criteria were identified (Figure 3.1).
Twenty-one studies were conducted in mainland China, two studies in Taiwan, and
one study in Hong Kong (Table 3.1). In all of the studies, information about other
minority populations other than the Chinese population was generally unavailable.
One paper reported two prevalence studies within two different age groups using
different methodology. This paper was considered as two studies in the following
analyses250. Thus, there were 25 studies in total identified for this review.

3.3.2 Study description
The population size of the reviewed prevalence studies ranged from 660 to 4,247,206
with a median sample size of 7,238 people. Two studies aimed to represent the whole
region of Hong Kong251 and Taiwan252, while one study was generated from the
records of the national survey for disability in mainland China253. The ages of the
participants included in the studies ranged from 1 to 97, within which 23 studies
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focused on children aged 0-6 and 12 studies on children aged 6-14 (Box 3.4 &
Appendix 3.1).

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

Box 3.4 Study descriptions of reviewed studies
Study location:
• 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
• 6-12 years old: 5 studies
• 12-14 years old: 4 studies
• 14-17 years old: 3 studies
Study region:
• Urban: 14 studies
• Mixed: 10 studies
• Rural: 1 study
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3.3.3 Sampling strategy
There were four sample sources: 1) Clinical case counting in psychological clinics:
two studies75, 254; 2) Case counting from hospital records in the national health system:
two studies252, 255; 3) Random selection from local kindergartens: five studies256-259
and one sample was from primary schools260; 4) Random selection from the general
population: Fourteen studies selected the sample using a two-stage approach. The first
stage was stratification of the general population followed by randomized sampling
from the stratified sample. There were five methods of sampling including case
counting, randomized sampling, whole sample, clustered probability sampling and
cluster-randomized sampling. More details of sampling are provided in Appendix 3.2.

3.3.4 Screening methodology
Other than three studies which did not conduct screening but instead identified cases
from existing health records75, 252, 255, screening was conducted using the following
approaches: 1) prospective screening in clinics (n=1)254; 2) face-to-face interviews
with a questionnaire (n=19); 3) postal questionnaires (n=1)261; 4) postal
questionnaires followed by face-to-face interviews (n=1)262. Five studies conducted a
second screening phase, while 17 studies only conducted one screening phase. Within
the first screening phase, four instruments were used including the Clancy Autism
Behaviour Scale172 (CABS) (n=15), the Autism Behaviour Checklist143 (ABC) (n=3),
the Checklist for Autism in Toddlers50 (CHAT) (n=3), the Autism Spectrum Disorder
in Adults Screening Questionnaire263 (ASDASQ) (n=1). For the second screening,
three studies used the ABC and two used the Childhood Autism Rating Scale
(CARS)135. Of the 25 studies, seven studies reported the validity of the screening
instruments that had been previously established in other studies.

3.3.5 Diagnostic methodology
In the diagnostic phase, studies generally did not provide details about the diagnostic
procedure. Three studies considered the screening results to be the final diagnosis
without any additional diagnostic assessment. Twelve studies reported that the
diagnosis was made according to clinical judgement using international diagnostic
criteria without using any diagnostic instrument. Twelve studies adopted the CARS as
the diagnostic instrument and one study adopted both the CARS and the Autism
Diagnostic Interview-Revised (ADI-R)180. Thirteen studies confirmed the diagnosis
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by clinicians conducting an interview with the parents or caregivers, of which eleven
studies reported the interrater agreement between the clinicians using Kappa’s
agreement while the other two studies used percentage agreement. More details are
provided in Appendix 3.3.

Six different types of diagnostic criteria were used for case ascertainment which
determined a prevalence estimate for autism: 1) Rutter’s criteria (n=1); 2) Chinese
Children Mental Diagnosis, 2nd edition revised (CCMD-2-R)264 (n=5); 3) Diagnostic
and Statistical Manual of Mental Disorders, 3rd edition revised (DSM-III-R)23 (n=1); 4)
DSM-IV4 (n=13); 5) International Classification of Disease, 10th revision (ICD-10)1
(n=2); 6) ICD-9 (n=1). (See Appendix 3.4 for CCMD-2-R criteria for autism)

3.3.6 Response rate and participation rate
Twenty-one studies reported response rates at the screening phase. In the reviewed
prospective studies, participation rates in the diagnostic phase were not directly
reported since these studies conducted the screening and diagnosis during a single
appointment. In these cases, when the child scored above the cut-off on the screening
instrument, the diagnostic assessment was conducted immediately. Therefore, these
studies only reported the final participation rate following the diagnostic phase.
Where no information was provided about the children who were not assessed in the
diagnostic phase, the participation rate was assumed to be 100%, which assumes that
all children who screened positive completed a further diagnostic assessment during
the analysis.

3.3.7 Prevalence estimation
Twenty-two studies provided prevalence estimates for Childhood Autism. Seven
studies provided prevalence estimates for ASC (appendix 6), of which four studies
also investigated the prevalence of other subtypes, including atypical autism and
pervasive developmental disorder not otherwise specified (PDD-NOS)256, 261, 262, 265.
Eighteen studies conducted both screening and diagnostic assessments for identifying
cases of Childhood Autism in mainland China (Figure 3.2). The pooled prevalence
estimate for Childhood Autism among these 18 studies was 11.8 per 10,000 (95% CI :
8.2, 15.3). The pooled prevalence estimate for ASC was 26.6 per 10,000 (95% CI:
18.5, 34.6). More details are provided in Appendix 3.5.
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Table 3.1 Characteristics of the populations studied in reviewed studies
No

Year

First
author

Region

1
2

1987
2000

Tao75
Luo 266

Mainland
Mainland

3
4
5
6
7
8
9
10
11
12
13

2002
2002
2003
2003
2004
2004
2005
2005
2005
2007
2008

Wang 259
Ren 267
Wang 268
Chang 254
Guo 269
Guo 270
Zhang 271
Zhang 258
Liu 272
Yang 260
Wong 255

Mainland
Mainland
Mainland
Taiwan
Mainland
Mainland
Mainland
Mainland
Mainland
Mainland
Hong Kong

14
15
16
17
18
19
20
21
22
23

2008
2008
2009
2009
2010
2010
2010
2010
2011
2011

Zhang 250
Zhang 250
Zhang 273
Wang 257
Li 274
Wu 275
Yu 262
Chen 261
Wang 256
Liang 276

Mainland
Mainland
Mainland
Mainland
Mainland
Mainland
Mainland
Mainland
Mainland
Mainland

Sample
size

Area

Age

Sample
screened

Screen
methods

Screen
tools

Cutoff

Response
rate

P/
R

Diagnostic
tools

457,200
10,802

Urban
Mixed

3-8
2-14

C
SG

R
QI

N/A
ABC

N/A
31

N/A
100%

R
P

N/A
N/A

3.978
3,559
7,488
660
5,000
3,776
7,416
1,305
21,866
10,412
4,247,206

Urban
Urban
Mixed
Mixed
Urban
Rural
Urban
Urban
Mixed
Urban
Mixed

2-6
3-5
2-6
15-93
0-6
2-6
2-6
3-7
2-6
3-12
0-14

K
SG
SG
C
WP
SG
SG
K
SG
PS
HS

QI
QI
QI
C
QI
QI
QI
QI
QI
QI
R

CABS*
CABS
CABS
ASDASQ
CABS
CABS
CABS
CABS
CABS
ABC
N/A

7
14
7
5
7
7
7
14
7
31
N/A

98.3%
99.1%
98.08%
100%
99.1%
100%
99%
100%
100%
100%
N/A

P
P
P
P
P
P
P
P
P
P
R

8,681
12,430
5,000
4,156
8,006
8,532
7,059
7,034
7,500
2,485

Urban
Urban
Urban
Urban
Mixed
Urban
Mixed
Mixed
Urban
Urban

2-3
4-6
0-6
2-6
1.5-3
0-3
2-6
2-6
2-6
3-6

SG
SG
SG
K
SG
SG
SG
SG
K
K

QI
QI
QI
QI
QI
QI
Q
Q
QI
QI

CHAT
CABS
CABS
CABS
CHAT
CHAT
CABS
CABS
CABS
CABS

N/A
14
7
14
N/A
N/A
7
7
14
14

100%
100%
99.98%
100%
92.99%
100%
89.7%
98.78%
87.8%
100%

P
P
P
P
P
P
P
P
P
P

CARS
N/A
CARS
N/A
CARS
CARS
CARS
N/A
CARS
N/A
CARS,
ADI-R
CARS
CARS
CARS
N/A
CARS
CARS
N/A
CARS
N/A
N/A

Diagnostic
criteria

Rutter
CCMD-2-R,
DSM-III-R
CCMD-2-R
N/A
CCMD-2-R
DSM-IV
CCMD-2-R
DSM-IV
DSM-IV
N/A
DSM-IV
DSM-IV
DSM-IV

Childhood
Autism
Prevalence/SE
(per 10,000)
0.32 (0.08)
2.8 (1.60)
17.9 (6.70)
250 (2.31)
12.3 (4.05)
10 (4.47)
8 (4.59)
11.0 (3.85)
19.9 (2.47)
13.4 (2.47)
5.6 (2.32)
-

ASC
Prevalence/SE
(per 10,000)
60.0 (30.06)
15.3 (2.64)
16.1 (0.19)

DSM-IV
16.1 (4.3)
DSM-IV
8.85 (2.7)
CCMD-2-R
10.0 (4.47)
N/A
19.5 (6.84)
DSM-IV
26.2 (5.71)
DSM-IV
8.2 (3.10)
DSM-IV
21.2 (5.47)
22.7 (5.66)
DSM-IV
14.2 (4.49)
24.2 (5.86)
DSM-IV
29.5 (6.26)
75.4 (9.99)
DSM-IV, ICD14.1 (7.53)
10
253
24
2011
Li
Mainland
616,940 Mixed
0-17 SG
QI
ABC
N/A
N/A P
N/A
ICD-10
2.38 (0.20)
Taiwan
372,642 Mixed
0-17 HS
R
N/A
N/A
N/A R
N/A
ICD-9
28.7 (0.88)
25
2011
Chien 252
Sample screened: C: Clinical patients; SG: Stratified general population; K: Kindergartens; WP: Whole population; PS: Primary Schools; HS: Population in health system; Screen methods: R=Records; QI=Questionnaire based interview; C=
Clinical referral; Q=Questionnaire distribution. ABC: Autism Behaviour Checklist; CABS: Clancy Autism Behavioural Scale; ASDASQ: Autism Spectrum Disorder in Adults Screening Questionnaire; CHAT= Checklist for Autism in
Toddlers; CARS: Childhood Autism Rating Scale; P: Perspective; R: Retrospective.

51

Chapter 3: Prevalence Review in China

Figure 3.2 Prevalence estimates of Childhood Autism (n=18)
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3.3.8 Investigation of heterogeneity among studies on Childhood Autism
The heterogeneity of the prevalence estimates among the 22 studies on Childhood
Autism was very high (I2=93.4%). In further analyses, four studies on Childhood
Autism were excluded since one was case counting of hospital records and three only
conducted screening without a diagnostic phase256, 258, 267. The heterogeneity of 18
studies was reduced but still high (I2=83.7%). The heterogeneity of the seven studies
describing the prevalence of ASC was also high (I2=97.4%).

The pooled prevalence estimate increased over time. Between the years 2000 and
2004, the pooled prevalence estimate was 8.5 per 10,000 (range: 3.0, 13.9), which
increased to 10.3 per 10,000 (range: 7.2, 13.4) between 2005 and 2009. The estimate
was the highest in the past two years (2010-2011) at 16.4 per 10,000 (range: 7.0, 25.7).
The prevalence estimates were higher when using the CABS (12.8 per 10,000) and
the CHAT (17.0 per 10,000) as screening instruments, rather than using the ABC (2.4
per 10,000). The heterogeneity was very low among studies using the ABC (I2=0.0%)
(Figure 3.3).

Only the studies that conducted both screening and diagnostic assessment for
Childhood Autism were examined using meta-regression since the recommended
minimum number of studies for inclusion in a meta-regression analysis is ten277.
There was a significant association between the use of screening instruments and the
prevalence of Childhood Autism (Table 3.2). The prevalence estimates for Childhood
Autism in studies using the ABC as the screening instrument was 79% lower than
those studies using the CABS (odds ratio: 0.21; 95%CI: 0.11, 0.38) (p<0.001). The
prevalence estimates from studies using the CHAT were 25% higher than those using
the CABS (odds ratio: 1.25; 95%CI: 0.71, 2.21), but the confidence interval was wide
and included 1.0.

In three age groups (<4, 4, >4 years old), the prevalence estimates in studies with
children older than 4 years old were significantly lower than estimates in younger
children (odds ratio: 0.32; 95%CI: 0.16, 0.68). However, this result is dependent on
three very large studies. If these three studies with the largest sample size were
excluded, this association was not observed (p=0.33). No significant association was
observed between the prevalence estimate and group sample size (≤5000, 5000-7500,
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>7500). No other covariates were found to have a significant association with the
prevalence estimates. Among 18 studies focusing on Childhood Autism in mainland
China, the different choice of screening instruments explained 77% of the betweenstudy variance (R2=77% I2=45%). The age group of the children explained 56%
(R2=56%, I2=71%).

A meta-regression model was constructed which included screening instrument and
age group (Table 3.3). This model explained much of the heterogeneity between the
studies (R2=81%, I2=44%). In this model, after adjusting for the age group, the odds
ratio for ASC in studies using the ABC as the screening instrument was 0.29
compared with the CABS (95% CI: 0.12, 0.69; p=0.009), whereas studies using the
CHAT had higher rates (OR: 1.79; 95% CI: 0.70, 4.55; p=0.20). After adjusting for
the screening instrument, age group no longer showed a significant effect.
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Figure 3.3 Prevalence estimates of Childhood Autism and screening instruments
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Table 3.2 Results of meta-regression for studies of Childhood Autism, univariate
analysis (n=18)
Categories of
covariate

Covariate
No covariates
Year (continuous)
Year (categorical)

No. of
studies

2000-2004
2005-2009
2010-2011
<4
4
>4
Urban
Mixed or rural
Rural
≤5000
5000-7500
>7500
Population-based
Schools or
kindergartens
Interview
Questionnaire
CABS
ABC
CHAT
Once
Twice
Clinician
Parent
Research
CCMD-2-R
DSM-III-R/DSMIV/ICD-10
None
CABS
Clinician
Researcher

Age group

Area

Sample group

Sample source

Screening method
Screening tool

Time
Screening informant

Diagnostic criteria

Diagnostic tool
Diagnostic informant

Odds
ratio

95%CI

P-value

18
18
5
6
7
5
8
5
9
8
1
5
5
8
13

1.04
1.00
1.13
1.44
1.00
1.06
0.33
1.00
0.81
0.64
1.00
1.43
0.74
1.00

(0.93, 1.17)
-(0.42, 3.08)
(0.55, 3.77)
-(0.56, 2.02)
(0.16, 0.68)
-(0.38, 1.75)
(0.09, 4.37)
-(0.54, 3.80)
(0.30, 1.80)
1.00

0.43
-0.80
0.43
-0.84
0.005
-0.57
0.62
-0.44
0.48

4

1.44

(0.60, 3.48)

0.39

15
2
12
3
3
13
4
8
3
6
5

1.00
1.64
1.00
0.21
1.25
1.00
1.40
1.00
0.93
0.90
1.00

-(0.54, 4.98)
-(0.11, 0.38)
(0.71, 2.20)
1.00
(0.60, 3.27)
-(0.31, 2.75)
(0.38, 2.10)
--

-0.36

12

1.23

(0.52, 2.87)

0.62

6
11
13
4

1.00
1.51
1.00
0.47

-(0.71, 3.21)
-(0.19, 1.17)

0.27
-0.10

Variance
explained
(%)
-5.09
-10.92

56.00

-8.40

7.43

-0.19

-0.89
76.99

<0.001
0.42
-2.10
0.41
-0.88
0.79
--

-13.86

-5.34

2.54
8.19

Table 3.3 Multivariable meta-regression results for studies of Childhood Autism
(n=18)
Covariate

Categories of
covariate

Age group

<4
4
>4

Screening tool

No. of
studies

Odds ratio

95%CI

Variance
explained R2 (%)

P-value

5
8
5

1.00
1.61
1.03

-(0.68, 3.81)
(0.34, 3.04)

-0.26
0.96

CABS

12

1.00

1.00

--

ABC

3

0.29

(0.12, 0.69)

0.009

CHAT

3

1.79

(0.70, 4.55)

0.20

56

80.7
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3.4 Discussion

3.4.1 Main findings on prevalence
There was a high degree of heterogeneity and a large amount of variation in the
prevalence estimates among the reviewed studies. In mainland China, the pooled
prevalence estimate for Childhood Autism was 11.8 per 10,000 (95% CI: 8.2, 15.3)
and the pooled prevalence estimate for ASC was 26.6 per 10,000 (95% CI: 18.6, 34.6)
in China.

3.4.2 Research methodology and prevalence estimates
The covariate most strongly associated with variation in the prevalence estimates for
Childhood Autism was the choice of screening instrument. The association between
screening instrument and prevalence estimates has been investigated in Western
studies131, 278, 279. The ABC and CABS (which were developed in the 1980s from the
West) were introduced to Chinese autism research much earlier than the CHAT. The
studies using the ABC as the screening instrument reported the lowest prevalence
estimates, while studies using the CHAT reported the highest estimates for Childhood
Autism. However, there have been only three studies using either the ABC or the
CHAT to date. The comparison of the effect of screening using the ABC or the CHAT
on the prevalence estimates is therefore limited. In this review, the age group of the
children screened was also found to be strongly associated with the prevalence
estimate. However, this association disappeared when adjusting for the screening
instrument. This may be due to the fact that recently developed screening instruments
have specifically determined age ranges, while older measures included participants
with a wider age range. After adjusting for age group, the prevalence estimates for
Childhood Autism generated from studies using the ABC as the screening instrument
was 70% lower than those using the CABS, and the prevalence estimates in studies
using the CHAT was 80% higher than those using the CABS.

The multi-regression model including the age group and screening instrument
explained the most among-study variation in studies of Childhood Autism. However,
there are differences between studies in developed countries and Chinese studies.
These differences might include the following: 1) Population characteristics: due to
missing information of the target population, it is difficult to evaluate the
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generalisability of the sample for a whole region in China and make comparisons to
other countries. In addition, service development for special education and healthcare
systems were different in mainland China, Hong Kong and Taiwan; 2) Administration
of screening by face-to-face interview is not common in studies in developed
countries; many identified studies in this review were based on samples from the
stratified general population, while large population based studies in developed
countries used whole population distribution of a screening questionnaire70; Screening
using two instruments is not common in studies in developed countries and which
instrument was administrated first was not clear in these reviewed studies. If a second
screening test is applied only to screen positives following the first screening, it is
generally considered to increase the specificity by reducing the false-positives
compared with a single test58. If the two screenings were done simultaneously, this
might lead to higher sensitivity as the children that had been missed by the first
screening instrument may have been identified to be at risk for ASC by the second
screening instrument280; the cut-off of the same screening instruments varied among
studies; 3) In the diagnostic phase, four prospective studies considered the screening
results to be the diagnostic results; standardised diagnostic instruments were not
adopted in Chinese studies; information on the reliability and quality control of the
diagnostic process was generally lacking and assessors were not blind to the screen
status of the children when making a diagnostic evaluation; children whose screen
results were negative were not given a diagnostic assessment.

3.4.3 Limitations
There are several limitations of this review. First, the studies reviewed were selected
from two English and two Chinese databases, and no other databases were searched.
Thus, it is possible that papers that were not published in mainstream journals were
not identified which may have reported different results. However, the four databases
were searched systematically using a consistent approach with a second attempt of
one by one checking. Thus, it is unlikely that the reviewed papers are biased with
respect to prevalence estimates reported. The number of studies included in the metaanalysis was limited, with only 18 for Childhood Autism and seven for ASC. Metaregression of studies for ASC was not conducted due to the limited number of
available studies. There were a limited number of studies conducted in Hong Kong
and Taiwan. Due to the differences among regions, caution should be employed when
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applying the results from mainland China to Hong Kong and Taiwan. Due to the
limited number of studies available in rural area, it was impossible test the
heterogeneity among studies for this factor. The prevalence of ASC may be lower in
rural area since less diagnostic and intervention services are available in such areas in
mainland China. The coding approach of covariates may have affected the detected
association with prevalence estimates, such as the approach of categorising the
diagnostic criteria and using the age groups. Since information on the process of
screening and diagnosis was often missing, an assumption was made about the
participation rate in the assessment phase. It would be helpful to have further
information about the specific details where this information was missing. Only the
impact of quantifiable covariates on prevalence estimates was assessed in this review.
Potential qualitative influences on prevalence such as public awareness and the
recognition of ASC were not included.

3.5 Conclusion and implications for further research
This review revealed major differences in research methodology for estimating
prevalence between China and the developed countries. In the future, in order to make
comparisons between studies cross-culturally, it would be valuable to validate more
recently published screening instruments for ASC used in Western countries in China.
Standardised diagnostic instruments including the ADOS192 and ADI-R are needed to
be adapted and validated in Chinese population to make robust comparison possible.
Since the CCMD was developed and only used in mainland China, the criteria for
autism in the CCMD-2-R focused on Childhood Autism but not the whole spectrum.
It was developed according to the criteria in the ICD and DSM but revised in order to
be culturally acceptable. A more universal diagnostic process for ASC should be
considered. Prospective population based epidemiological studies of ASC also need to
be conducted in Hong Kong and Taiwan where there are additional cultural
differences to mainland China using methods which are comparable across Chinese
population and with the rest of the world.
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Chapter 4 Systematic Review of Screening and Diagnostic
Instruments for ASC in Mainland China
4.1 Introduction
Chapter 3 reviewed available prevalence studies of ASC in China. One of the
limitations of these studies was the lack of information concerning the validity and
reliability of the screening and diagnostic instruments for case identification. It was
not clear how these instruments had been introduced and developed in China.
Learning from what is available can help to decide whether it is necessary to
introduce and adopt more recently developed instruments from the West for autism
research in mainland China.

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

4.2 Method

4.2.1 Literature searches
A systematic literature search for publications relating to validation studies of
screening and diagnostic instruments for in China was conducted in four databases:
PubMed, Web of Knowledge, China Web of Knowledge and Weipu (Box 4.1& 4.2).
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Box 4.1 Search strategy for identifying validation studies in English databases
PubMed (searched on 27th December 2011)
Years (1966-2011)
Step 1: “Autism”/all subheadings [MeSH] OR “Autistic Disorder”/all subheadings
[MeSH] or “Autism Spectrum”/all subheadings [all fields] OR “Pervasive
developmental disorder”/all subheadings [MeSH] OR “Asperger”/all subheadings
[all fields]
Step 2: “China”/all subheadings [all fields] OR “mainland China”/all subheadings
[all fields] AND results from Step 1
Step 3: “Validation”/all subheadings [MeSH] OR “Screen”/all subheadings
[MeSH] OR “Screening test”/all subheadings [MeSH] OR “Mass screening”/all
headings [MeSH] AND results in Step 2
Web of Knowledge (searched on 27th December 2011)
Year (1950-2011)
Step 1: “autism”/ [Topic] OR “autistic disorder”/ [Topic] OR “autism spectrum”/
[Topic] OR “pervasive developmental disorder”/ [Topic] OR “asperger
syndrome”/ [Topic]
Step 2: “China”/all subheadings [all fields] OR “mainland China”/all subheadings
[all fields] AND results from Step 1
Step 3: “validation”/ [Topic] OR “screen”/ [Topic] OR “screening test”/ [Topic]
OR “mass screening”/ [Topic] AND results in Step 2
MeSH (Medical Subjects Headings) The National Library of Medicine controlled vocabulary for
indexing articles in PubMed.

Box 4.2 Search strategy for identifying validation studies in Chinese databases
Search 1:
Weipu database (searched on 27th December 2011)
Years (1989-2011)
Step 1: “Gu Du Zheng (Autism)”/ [Key words] OR “Zi Bi Zheng (Autism)/ [Key
words] OR “Gudu Zheng Pu Xi Zhang Ai (Autism Spectrum)”/ [Key words] OR
“Gu Fan Xing Fa Yu Zhang Ai (Pervasive developmental disorder)”/all [Key
words] OR “A Si Be Ge (Asperger)”/ [Key words]
Step 2: “Validation”/ [Key words] OR “Screen”/ [Key words] OR “Screening test”
OR “Validity”/ [Key words] or “Reliability”/ [Key words] AND results in Step 1
China Web of Knowledge (searched on 27th December 2011)
Year (Until 2011)
Step 1: “Gu Du Zheng (Autism)”/ [Key words] OR “Zi Bi Zheng (Autism)/ [Key
words] OR “Gudu Zheng Pu Xi Zhang Ai (Autism Spectrum)”/ [Key words] OR
“Gu Fan Xing Fa Yu Zhang Ai (Pervasive developmental disorder)”/all [Key
words] OR “A Si Be Ge (Asperger)”/ [Key words]
Step 2: “Validation”/ [Key words] OR “Screen”/ [Key words] OR “Screening test”
OR “Validity”/ [Key words] or “Reliability”/ [Key words] AND results in Step 1
Search 2:
Weipu database/China Web of Knowledge (searched on 27th December 2011)
Year (Until 2011)
“Gu Du Zheng (Autism)”/ [Key words] OR “Zi Bi Zheng (Autism)”/ [Key words]
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4.2.2 Study selection and data extraction
The papers identified from the systematic search were examined against the inclusion
criteria (Box 4.3). After excluding the duplications using the Reference Manager, the
following variables were extracted from the selected papers: screening instrument,
cut-off of instrument, case characteristic, control characteristic, diagnostic instrument,
diagnostic criteria, and validity of the instruments.

Box 4.3 Inclusion criteria for validation studies
1.
2.
3.
4.

An original study about a screening tool or diagnostic instrument
The sample was from a population based or clinical or mixed setting
Provide information about sample size
Provide information about the reference diagnostic method which was
used as golden standard that could be diagnostic instruments, criteria or
clinical judgement.
5. Should be a prospective screening study
6. Provide information about the validity and reliability of the instrument
7. Published in English in English databases and in Chinese in Chinese
databases

4.3 Results

4.3.1 Studies identified
The results of the first search in each database were as follows: three papers from
PubMed; 12 papers from Web of Knowledge; 44 papers from Weipu database; and 14
from China Web of Knowledge. After removing duplicates, abstracts were reviewed.
One paper from English databases and 18 papers from Chinese databases met the
inclusion criteria. After the second search in Chinese databases, another three papers
were identified which had not been identified during the first search. In total, 22
studies on nine screening instruments and two diagnostic instruments were included
for review (Figure 4.1). 15 studies focused on screening instruments, six studies on
diagnostic instruments, and four studies on diagnostic criteria. Three studies
investigated more than one topic. A summary of the studies and their characteristics is
shown in Table 4.1.
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Figure 4.1 Search results of studies on screening and diagnostic instruments
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Table 4.1 Validity and reliability of screening and diagnostic instruments in mainland China
Tool

Year

Author

ABC

1993

Yang 281

2002
2003
2003
2004
2005

Wang 259
Wang 282
Wang 283
Lu 284
Li 285

2011

Yin 286

2003
2003
2005

Wang 282
Wang 283
Li 285

2006

Zhang 287

CHAT-23

2010

Wu 275

M-CHAT

2011

Zhang 288

CABS

Case
No

Cases age
(mean)

Sample
source

Control
No

Control age

Cut-off
for
screenin
g

Cut-off
for
diagnosis

Sensitivity

Specificity

Agreeme
nt
percenta
ge

Referen
ce
standar
d

60

2-17 (6.37)

Clinical

50

53
56
56
53
31

68
72
72
67
--

31 cut-off: 100%
50 cut-off: 100%
----89%

DSM-III-R

Clinical
Clinical
Clinical
Clinical
Clinical

31 cut-off: 100%
50 cut-off: 97%
----97%

--

2.33-11 (4)
2-8 (4.5)
2-8 (4.6)
1.83-16
1.5-3 (26 children)
≥7(2 children)

80%
85%
86%
81%
94%

ICD-10
ICD-10
ICD-10
ICD-10
DSM-IV

--

Clinical

0

7-17 (11.7)
4-8 (6.3)
6-12 (8.5)
--2-14
1.5-3 (31
children);
≥7(2 children)
--

31

20
20
22
43
28

157 for
108 (N)
20(ADHD)
0
0
31(N)
34 (N)

53

--

89%

--

CCMD-3

20
22
28

2-8 (4.5)
2-8 (4.6)
1.5-3 (26 children)
≥7(2 children)

Clinical
Clinical
Clinical

0
0
34 (N)

14
14
6

----

--82%

95%
96%
87%

ICD-10
ICD-10
DSM-IV

65

2.5-4

Clinical

65 (N)

--1.5-3 (31
children);
≥7(2 children)
--

Cronbach’s
α=0.81
--91%,

NA

--

88%

82%

--

535

1.5-2

General
population

0

--

--

Either meet 1) or
2): 94%

Either meet 1) or
2): 88%

--

0.96-2.92 (1.9)

Clinical

400 (N)

1.75-2.75 (2)

1) ≥6 items
positive in
23 items;2)
≥2 items
positive in
7 key items
1) ≥3 items
positive in
23 items;2)
≥2 items
positive in
6 key items

Clinical
judgement
DSM-IV

--

Either meet 1) or
2): 72%

Either meet 1) or
2): 95%

94%

DSM-IV

178

25
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Tool

Year

Author

M-CHAT

2011

Gong 289

ASSQ

2011

WABS

Case
No

Cases age
(mean)

Sample
source

Control
No

Control age

Cut-off for
screening

Cut-off for
diagnosis

Sensitivity

Specificity

Agreement
percentage

Reference
standard

93

1.2-3 (2.3)

Clinical

85 (N)

1-2.9 (2)

--

96%

60%

--

DSM-IV

Guo 290

94

3.9-9.6 (6.75)

Clinical

96%

83%

--

DSM-IV

Song 291

30

--

Special
school

4.7-7.3 (6)
10.8-16.8 (13.8)
---

--

2009

120 (N)
71 (MD)
30 (MD)
33 (N)

1) ≥3 items
positive in
23 items;2)
≥2 items
positive in
6 key items
12
51.5

--

100%

97%

--

Clinical
judgement

FOSPAC-R

2010

Yang 292

27

1-1.42

Clinical

--

96%

93%

--

2011

Zhang 288

25

0.96-2.92 (1.9)

Clinical

1-1.42
1-1.42
1.75-2.75 (2)

14

EASI

27 (N)
27 (MD)
400 (N)

40

--

80%

75%

75%

DSM-IV
CHAT
DSM-IV

PASS-IT

2011

Zhang 288

25

0.96-2.92 (1.9)

Clinical

400 (N)

1.75-2.75 (2)

20

--

88%

64%

66%

DSM-IV

CARS*

2004
2005

Lu 284
Li 285

43
28

1.83-16
1.5-3 (26 children)
≥7(2 children)

Clinical
Clinical

31(N)
34 (N)

30
30

36
--

-100%

-100%

98%
100%

ICD-10
DSM-IV

2005
2011

Li 293
Yin 286

41
178

2-10 (3.8)
--

Clinical
Clinical

34 (MD)
0

2-14
1.5-3 (31
children);
≥7(2 children)
3-11 (4.5)
--

-30

30
37

100%
100%
100%
Cronbach’s
97%
-α=0.78
*: diagnostic instrument; --: not applicable; NA: not available. CABS: Clancy Autism Behaviour Scale; ABC: Autism Behaviour Checklist; CARS: Childhood Autism Rating Scale; CHAT: Checklist of
Autism in Toddlers; M-CHAT: Modified Checklist of Autism in Toddlers; ASSQ: Autism Spectrum Screening Questionnaire; WABS: Waterville Autistic Behaviour Scales; FOSPAC-R: Flinders
Observational Schedule of Pre-verbal Autistic Characteristics-Revised; EASI: Early Autism Screening Items; PASS-IT: Pictorial Autism Screening Scale for Infant and Toddler: N: typical developed children;
MR: mental retardation; ADHD: attention deficiency and hyperactivity disorder; MD: mental disorders.

DSM-IV
CCMD-3
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4.3.2 Screening instruments
The screening instruments that have been used in mainland China include the
following: the Autism Behaviour Checklist (ABC); Clancy Autism Behaviour Scale
(CABS); Checklist for Autism in Toddlers-23 (CHAT-23); The Modified Checklist for
Autism in Toddlers (M-CHAT); Autism Spectrum Screening Questionnaire (ASSQ);
Flinders Observational Schedule of Pre-verbal Autistic Characteristics-Revised
(FOSPAC-R); Waterville Autistic Behaviour Scales (WABS); Early Autism Screening
Items (EASI); and Pictorial Autism Screening Scale for Infant and Toddler (PASS-IT).

4.3.2.1 Autism Behaviour Checklist
The ABC was developed by Krug and colleagues in 1980136. It was designed to be
applied to individuals aged between 18 months and 35 years136, 167. The ABC has 57
items with each item rated from 1 to 4. The cut-off of the ABC is 53 (≥53) 13.

The ABC was first introduced into China for autism screening and diagnosis in
1989283, 294. The Chinese version of the ABC contains 57 items, including 10 items for
tapping sensory behaviours (total score 30), 11 items for relationships (total score 35),
12 items for physical development (total score 28), 13 items for language (total score
31) and 11 items for daily living skills (total score 25).

Seven studies examined the utility of the ABC in Chinese samples. All seven studies
were conducted in clinical settings. During clinical referral, the children were given a
diagnosis of Childhood Autism first, and then the ABC was filled in by parents. Four
of them used the ABC in both children with Childhood Autism (cases) and children
without (controls)259, 281, 284, 285, while the other three studies only recruited children
with Childhood Autism282, 283, 286. The age range of studied samples ranged between
1.5 and 16 years old. Three diagnostic criteria were used for case identification
including the ICD-101, DSM-III/IV4,

18

and CCMD-3295 (See Appendix 4.1). The

percentage agreement between the ABC and diagnostic criteria was calculated in six
studies to examine the utility of the ABC. The percentage agreement was the number
of children who scored above the cut-off of the screening instrument divided by the
total number of real cases. Four studies reported high percentage agreement between
the ABC and ICD-10 (80%-86.3%)259, 282-284. However, the sensitivity and specificity
were not provided in four studies. Two out of seven studies reported the validity of
66

Chapter 4: Instrument Review in China

ABC285,

295

. The first validation study of ABC recommended a cut-off of 31 for

screening281, which reported a sensitivity of 100% and a specificity of 100%. Using a
cut-off of 31, another validation study reported a sensitivity of 97% and specificity of
89%285. The cut-offs adopted in these studies were different: three adopted 53, two
adopted 56 and two adopted 31. All seven studies recommended a score range of 50 to
70 on the ABC for the diagnosis of Childhood Autism. One study reported the ABC
had good internal consistency in 178 children with Childhood Autism (Cronbach’s
α=0.81), and the percentage agreement between the ABC and CCMD-3 was 89%286.

4.3.2.2 Clancy Autism Behaviour Scale
The CABS was first published in 1969172. However, no literature was found focusing
on the utility of the CABS in Western population. The Chinese version of the CABS
was designed to be completed by parents. It contains 14 items with each item rated on
three frequency levels including ‘Never (score 0)’, ‘Occasionally (score 1)’ and
‘Often (score 2)’. If the child scores equal to or higher than 14, and has less than 3
items score as ‘Never’ and more than 6 items as ‘Often’, then child should be
considered as a potential case of Childhood Autism.

Six studies were identified, of which four studies met the inclusion criteria were
included, while the other two were excluded since they did not report the validity or
reliability. All four studies were conducted in clinical settings282,
studies recruited both cases and controls

283, 285, 293

. Two

285, 287

. The age of studied samples ranged

between 1.5 and 8 years old. The ICD-10 and DSM-IV were used as diagnostic
criteria. Two studies reported high percentage agreements between the CABS and
ICD-10 (≥95%)282, 283. The agreement between the CABS and DSM-IV was 87%285.
One study used clinical judgement for case identification without specifying the
diagnostic criteria287. Two studies adopted a cut-off of 14 on the CABS282 while one
study adopted a cut-off of 6285. Both studies investigated the validity of the CABS
reported a good validity of the CABS (Sensitivity: 88%, 91%; Specificity: 82%).

4.3.2.3 Checklist for Autism in Toddlers and its modified versions
The CHAT includes nine questions for parental completion and five observation tasks
for the child50. It takes about 10 to 15 minutes to complete. The applicable age for the
CHAT as a screening instrument is 18 months old50. It has been thoroughly validated
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and evaluated in the general population in the West83. The CHAT had been adopted
and modified by American researchers as the M-CHAT296, 297. Researchers in Hong
Kong developed a screening instrument called the CHAT-23 by combing the MCHAT (23 questions) with graded scores and the observational section B from the
CHAT298. To be screened positive on the CHAT-23, the child should meet one of the
following two requirements: first, the individual must score positive in more than 6
items in all 23 items; second, of the 7 core items of the CHAT-23, the individual must
score positive in more than 2 items.
Only one study investigated the utility of the CHAT-23275, while two studies
investigated the M-CHAT in Chinese samples288, 289. All three studies were conducted
in children who were no older than three years old using DSM-IV as the diagnostic
criteria. The study on the CHAT-23 reported a sensitivity of 94% and specificity of
88% in the general population275 . This study indicated the validity of the CHAT-23 in
this sample was higher than the first study in Hong Kong. This might be due to the
small number of cases (n=51) compared with the number of controls in this study
(n=482). Two studies on the M-CHAT were conducted in clinical samples using
similar methodology. However, there were great differences in the validity of the MCHAT reported in those two studies (sensitivity=96% vs 72%; specificity=95% vs
60%)289, 299.

4.3.2.4 Autism Spectrum Screening Questionnaire
The ASSQ is based on the diagnostic criteria in ICD-10 and DSM-IV151, 177, which
takes 10 minutes to complete. It contains 27 items with each item rated from 0 to 2: 0
indicating normal, 1 indicating maybe abnormal and 2 indicating definite
abnormality151. The score of the ASSQ ranges from 0 to 54. The applicable age range
of the ASSQ is between 7 and 16 years old138.

In the only validation study, the Mandarin ASSQ was applied to children with ASC
(n=94) and unaffected children (n=120), as well as children with other mental
conditions (n=71). Using a cut-off of 12 (≥12), the sensitivity of the ASSQ was 96%
and specificity was 83%. No validation of the ASSQ has been conducted in the
general population in China290.
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4.3.2.5 Flinders Observational Schedule of Pre-verbal Autistic CharacteristicsRevised
The FOSPAC-R was developed by researchers in Flinders University Australia300. It
was designed for the detection of autism in children as early as 12 months of age. The
FOSPAC-R contains 17 items with each rated on a 3-level scale including normal
behaviours, between normal and abnormal behaviours, and abnormal behaviours. It
takes 15 to 20 minutes to complete. One study validated the FOSPAC-R in clinical
settings. The sample included children with Childhood Autism, typically developing
children and children with Mental Retardation. This study adopted the CHAT and
DSM-IV for diagnosis. Using a cut-off of 14, the validity of the FOSPAC-R was good
(sensitivity=96%, specificity=93%) for identifying children with Childhood Autism292.

4.3.2.6 Waterville Autistic Behaviour Scales
The WABS was developed from the DSM-IV and ICD-10291. It contains four domains
including social behaviours, language and communication, behaviours and interests,
and movement and cognition. One study investigated the validity of the WABS within
children having Childhood Autism, children with mental disorder and typical
developing children291. This study recommended a cut-off of 51.5 and reported a
sensitivity of 100% and specificity of 97%.

4.3.2.7 Early Autism Screening Items
The EASI was developed by an American researcher, Larry Burd, and has not yet
been validated in the West288. The validation of the Chinese EASI was the first
validation study since it was developed. The Chinese EASI contains 46 items with
each item rated 0 to 2 according to the frequency and degree of autistic behaviours: 0
as never or seldom, 1 as sometimes and 2 as often. A total score of less than 40 is
recommended as the cut-off. The validation study applied the EASI to 25 autistic
cases diagnosed by DSM-IV and 400 typically developing children. The sensitivity of
EASI was 80% and specificity was 75%288. The percentage agreement between the
EASI and DSM-IV was 75%.

4.3.2.8 Pictorial Autism Screening Scale for Infants and Toddlers
The PASS-I, which was also developed by Larry Burd, consists of 25 pictures of
different facial expressions or gestures. The parents or caregivers are asked to recall
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whether or not their child has the expressions or gestures in the 25 pictures shown to
them. An answer of yes or no is scored as 1 and 0 respectively. A total score of less
than 20 (≤20) is recommended as the cut-off. In the validation study of the EASI, the
PASS-IT was applied to the same sample. The sensitivity of the PASS-IT was 88%
and specificity was 64%288. The agreement between the PASS-IT and DSM-IV was
66%.

4.3.2.9 Screening instruments not meeting inclusion criteria for review
Three papers were excluded from this review because they did not report validity or
reliability of the instruments. Two studies focused on the CABS, of which one
investigated whether the CABS can distinguish children with autism from typically
developing children. It reported that 13 items out of 14 items in the CABS can
significantly identify autistic cases301. Another study reported that 6 out of 14 items on
the CABS can significantly differentiate autism from other conditions, while 11 out of
14 items can significantly distinguish children with autism from typically developing
children302. The third study introduced and evaluated the Aberrant Behaviour
Checklist (ABC)303 which was used as an evaluation questionnaire for the
intervention of ASC. The findings from these excluded studies are shown in Appendix
4.2.

4.3.3 Diagnostic instruments
Studies on two diagnostic instruments were identified: the Childhood Autism
Behaviour Scale (CARS) and the Autism Diagnostic Interview-Revised (ADI-R). The
Autism Diagnostic Observation Schedule (ADOS) was introduced without any
validation studies.

4.3.3.1 Childhood Autism Rating Scale
The Chinese version of the CARS contains 15 items and was rated by evaluating the
frequency of abnormal behaviours. The rating scale 1 to 4 indicates the following:
“behaviours appropriate for the child’s age”, “mildly abnormal”, “moderate
abnormal”, and “severe abnormal”. The total score of the CARS is 60 and the cut-off
of 30 is recommended (≥30).
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Four studies investigated the utility of the CARS. All of them were conducted in
clinical settings, three of which applied the CARS to both children with autism and
children without. The age range of studied samples was between 1.8 and 16 years old.
Three diagnostic criteria were used in identified studies including DSM-IV, ICD-10
and CCMD-3. Two studies reported a 100% agreement between the CARS and DSMIV. The agreement between CARS and the other two criteria was also high (≥97%).
All four studies adopted a cut-off of 30 for diagnosis of Childhood Autism. The
validity of the CARS as a diagnostic instrument for Childhood Autism was reported
as very good in two studies (sensitivity=specificity=100%). One study reported the
internal consistency of the CARS was acceptable (Cronbach’s α=0.78)286. The
findings of studies on the CARS are shown in Table 4.1.

4.3.3.2 Descriptions of studies on the ADI and ADOS
The ADI187 was introduced into mainland China in 1998. The results of studies on
ADI are shown in Table 4.2. The Chinese ADI includes items on three core domains:
social interaction, communication and repetitive and stereotyped behaviours, interests
and activities (RBIA). Two studies were conducted in clinical settings to investigate
the validity of ADI in Chinese populations. Both studies applied ADI in children with
autism and children without autism. One study reported that 15 out of 16 items in the
social interaction domain can statistically distinguish children with autism from nonautistic children (p<0.01). In the communication domain, 11 out of 13 items can
differentiate autism from non-autism (p<0.01). In the RBIA domain, 4 out of 8 items
produced significant differentiation of children with autism from non-autistic children
(p<0.01)304. The interrater reliability of the ADI was good in 15 out of 16 items in the
social interaction domain (kappa≥0.68) and in 10 out of 13 items (kappa≥0.68) in the
communication domain. It was good in 3 out of 8 items in the RBIA domain
((kappa≥0.68)304. It suggested the relatively lower validity and reliability of the items
in the RBIA domain was due to the low specificity of these items as reported by
previous studies305, 306, but not the cultural influence304.

The second study investigated the reliability and validity of parts of the items from
ADI that had been identified by the first study. The second study examined 17 items
in the ADI: 7 items from the social interaction domain, 6 items from the
communication domain and 4 items from the RBIA domain307. It reported the
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interrater reliability of 11 out of 17 items was moderate (kappa: 0.43-0.58), while it
was good in another 5 items (kappa: 0.6-0.64). The test-retest reliability was good in
9 items (kappa: 0.61-0.73), and moderate in the remaining 8 items (kappa: 0.4-0.58).
This study indicated that all items can significantly distinguish children with autism
from children with other mental conditions or typically developing children
(p<0.001)307.
The ADOS was first mentioned in the introduction report of ADI308. It was formally
introduced in a recent report as one of the two gold standard diagnostic instruments
for ASC292. This report provided the description of the ADOS. However, 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 criteria for the diagnosis of autism: ICD10, DSM-III-R, DSM-IV and the Chinese Classification of Mental Disorders (CCMD2/2-R/3). The first three are the same criteria used in western countries while the last
one has only been used in mainland China. The CCMD categorises autism as a
childhood psychiatric condition but not a developmental disorder. The CCMD-2 has
been in use since 1993264, while the CCMD-3 was issued in 2001295. Descriptions of
studies on the comparison of diagnostic criteria are shown in Table 4.3.

Four studies were identified which investigated the agreement between different
diagnostic criteria on autism in mainland China. One study investigated the
performance of the ICD-10, DSM-IV and CCMD-2-R by applying them to 95 cases
of autism309. The reference standard was clinical judgement. It reported the
agreements between the clinical judgement and three diagnostic criteria, the CCMD2-R, DSM-IV and ICD-10 were 90%, 97% and 96% respectively. This study also
reported the agreement between the CCMD-2-R and the other two diagnostic criteria,
the DSM-IV and ICD-10, was 48% and 59% respectively. One study investigated the
agreement between the CCMD-2-R, CCMD-3 and ICD-10. It applied them to 117
autistic cases previously diagnosed using clinical judgement310. This study reported an
agreement of 100% between the CCMD-3 and ICD-10 (kappa=1.00), and an
agreement of 95.8% between the CCMD-2-R and ICD-10 (kappa=0.92). One study
investigated the agreement between the CCMD-3 and DSM-IV within 255 autistic
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cases and reported an agreement of 96.1%311. Another study examined the
performance of DSM-IV for the diagnosis of autism compared with clinical
judgement by clinicians within 65 autistic cases and 65 typically developing children.
The agreement between the DSM-IV and clinical judgement was 100%. It also
reported the sensitivity of DSM-IV was 96% and specificity was 92%287.
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Table 4.2 Studies on the ADI-R
Tool

Year

Author

Case age
(mean age)
2-14 (4.9)

Sample
source
Clinical

Control No

Control age

Validity

Reliability Kappa

Guo304

Case
No
50

ADI

2002

32 (MD)

2-14 (9)

Liu 307

50

2.8-12.2 (5.9)

Clinical

45 (MR)
50 (N)

4.6-13.7 (10.3)
2.6-11.5(6)

Domain 1: 15 items p<0.01
Domain 2: 11 items p<0.01
Domain 3: 4 items p<0.01
All 17 items p<0.001

Domain 1: 15 items kappa≥0.68
Domain 2: 11 items kappa≥0.68
Domain 3: 4 items kappa≥0.68
5 items: kappa: 0.60-0.64;
11 items: kappa: 0.43-0.58

ADI

2004

Reference
standard
Clinical
judgement
Clinical
judgement

Table 4.3 Studies on comparison between diagnostic criteria for ASC in mainland China
Criteria

Year

Author

Case No

Case age

Control No

Control age

3-13 (6)

Sample
source
Clinical

ICD-10
DSM-IV
CCMD-2-R

1998

Tan309

95

CCMD-3
CCMD-2-R

2002

Guo 310

DSM-IV

2006

DSM-IV
CCMD-3

2006

Agreement
P (percentage) K (kappa)
CCMD-2-R & Clinical judgement: P= 90%;
DSM-IV & Clinical judgement: P=97%;
ICD-10 & Clinical judgement: P=96%.

Reference standard

20

3-13 (6)

117

2-14 (6.2)

Clinical

--

--

CCMD-3 & ICD-10: K=100%
CCMD-2-R & ICD-10: K=96%

ICD-10 & Clinical
judgement

Zhang 287

65

1.5-14
(4.5)

Clinical

--

--

Sensitivity=96% Specificity=92%

Clinical judgement

Liu 311

255

1.6-16
(4.9)

Clinical

--

--

P=96%

Clinical judgement
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4.4 Discussion

4.4.1 Availability of screening and diagnostic instruments in mainland China
This study examined the available screening, diagnostic instruments and criteria for
autism in mainland China. The most frequently used instruments for screening are the
CABS and the ABC. The most frequently used diagnostic instrument is the CARS.
The ADI was only validated without adoption in epidemiological research, while the
ADOS has not been applied to the Chinese population292. As mentioned before, the
sensitivity and specificity of a screening instrument should be between 70-80% in
order to be considered as psychometrically sound132. The validity of the CABS, ABC,
CARS, CHAT-23 and ASSQ was reported as good in previous studies
(sensitivity>80%, specificity>80%). However, most reviewed screening instruments
were used to capture cases of Childhood Autism in mainland China but not the whole
autism spectrum. In two prevalence studies of autism in China, the CARS as a
diagnostic instrument was also used as a second-stage screening instrument307, 312.
The CABS was developed in 1969172 and introduced to China during the late 1980s.
There have been very little updates since it was first translated and validated. It has
been widely used in epidemiological research on Childhood Autism in mainland
China; however, the data on its validity and reliability in the West is lacking. The
CARS and ABC were also adopted early and they are still in use for ASC research in
the West161, 313. The CHAT-23 and M-CHAT were developed recently and have been
validated and adopted more thoroughly in the West50, 83, 296, however, the research on
their utility in Chinese general population is still limited. The WABS, FOSPAC-R,
EASI and PASS-IT were developed most recently and have not been widely adopted
or studied in the West288.

In reviewed studies, there was limited information on the translation and backtranslation process of reviewed instruments. Judging from the listed items of CABS
and CARS in reviewed studies, most of the items were direct translation from English
versions of the instruments. For example, in the English version of the CABS, one
item is about the children try to avoid eye contact with others. The term eye contact
means more about using eye to communicate in English. In Chinese version, the term
contact was translated as “touch” in Chinese which means direct eye-to-eye gaze.
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While direct eye-to-eye gaze might not be so common in Chinese culture as Western
culture314, such translation may cause differences in the two versions of the CABS.
However, there has been limited information available on the cultural adaption of
those instruments.

4.4.2 Limitations of this review
There are several limitations in this review. First, the literature search was conducted
in four databases. It is possible that there are other studies which were not identified
because they were not published in major journals. However, the search methodology
was systematic with double-checking by a second search in all databases It was
unlikely the publication and selection bias could influence the results. Second, all the
papers were in Chinese and, because the data was extracted and translated into
English by the candidate only, there could be language effects. Thus, it would be
valuable to have a second reader for data extraction and translation. Third, the results
of the validity and reliability of instruments were summarised according to the
analytic methods stated in each paper. However, the detailed description of analytical
approaches is generally lacking in reviewed papers, the analytic methods were
assumed from the presentation of results in each paper. Thus, there might be a
misinterpretation of the analytical approach of reviewed studies.

4.4.3 Critique of research methodology in reviewed studies
The limitations of reviewed studies are summarised in Box 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, only two studies recruited
cases prospectively.
Case status was generally assumed the same as the original diagnosis
without re-evaluation.
Characteristics and background information on cases and controls were
largely missing. Whether the cases and controls were drawn from the same
population was unknown.
No control group were recruited in seven studies.
Clinicians and researchers were not blinded to case status.
Several instruments were adopted as both screening and diagnostic
instruments by use of lower and higher cut-offs.
Most screening instruments were only used to identify children with
Childhood Autism rather than the whole spectrum.
Diagnostic instruments were generally lacking, and clinical judgement was
considered as gold standard. The reliability of clinical judgement on the
diagnosis of autism was largely missing.
The development of instruments as well as their previous validity and
reliability was generally not mentioned. Several instruments had only
recently been developed in the West and not yet been thoroughly evaluated
and validated in the West.
Analytical methods were either not described or unclear.

4.5 Conclusion and future directions
Studies on screening and diagnostic instruments for ASC in mainland China are
limited. Two screening instruments, the ABC and the CABS, had been more
thoroughly studied in mainland China. Both of them were adopted from the West
more than two decades ago for the case identification of Childhood Autism. The
CARS have been most frequently used as a diagnostic instrument in autism research
in mainland China. More standardised diagnostic instruments have not been adopted
into autism research in mainland China. There is a lack of consistency in research
methodology within identified studies, which made the comparison among those
studies difficult. There is an urgent need to introduce more advanced and welldeveloped screening and diagnostic instruments to mainland China and adopt more
standardised research methodology for instrument development for ASC. In Chapters
9 and 10, a pilot and a validation studies are conducted to introduce and apply a
Mandarin Chinese version of CAST to the Chinese population as a screening
instrument for ASC.
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Chapter 5 Systematic Review of Service Provision for ASC
in Mainland China
5.1 Introduction
Children with ASC and their families require a range of assessments and support
services315. As presented in Chapter 1, in developed countries the system of service
provision has been better established. In the UK, the Autism Spectrum Disorders
Good Practice Guidance (GPG) has been developed316. The National Autism Plan for
Children (NAPC) and the more recent NICE guidelines provide recommendations for
service structure on the identification, diagnosis and early intervention for children
with ASC66, 317. In the US, practice guidelines for service provision of ASC have been
published regularly since 1999 by the American Academy of Child and Adolescent
Psychiatry318. The American Academy of Pediatrics (AAP) proposed a developmental
surveillance and screening algorithm for paediatric preventive care visits for ASC in
2006 in a policy statement26. This strategy suggested that all children’s developmental
progress should be formally monitored319.

After diagnosis, intervention programmes were recommended in both the UK and the
US for individuals with ASC. The NAPC recommended that intervention for autism
should commence no later than six weeks following a diagnosis of autism320. In the
US, several types of intervention programmes have been provided for children with
ASC such as speech therapy, occupational therapy, behaviour management
programmes, and service coordination/case management114,

321

. The evaluation of

service provision and delivery for individuals with ASC has been investigated both in
the West and East40, 322-324.

As introduced in Chapter 1.6, during the Cultural Revolution (1966-1976), the
development of all critical domains such as economy, health, and education in
mainland China was halted325. Reforms in the education began soon after the
commencement of the Reform and Opening in 1978. An effort to promote integration
for all children in education was launched in the mid 1990s through the introduction
of a law for nine-year compulsory education326: a Law of the People’s Republic of
China to protect individuals with disabilities327 and Regulations on education for
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individuals with disabilities328. Those laws achieved the implementation of a
compulsory nine-year education for children with disabilities329. In 1988, the ‘Suiban
Jiudu’ (attending schools in regular classroom) policy was issued to encourage
children with disabilities to attend mainstream school classrooms330. However,
children with autism were reported to have been turned away from both mainstream
and special schools for a long time due to a lack of resources and knowledge about
autism325. The situation has been slowly changing since the early 1990s partly due to
the establishment of private intervention programmes for young children and the fact
that the ‘Suiban Jiudu’ policy increased the opportunities of mainstream classroom
attendance325. However, to date little is known about how current service provision
works for individuals with ASC in mainland China.

This chapter provides a review of the available literature on service provision for
people with ASC in mainland China to learn about the current situation regarding
ASC, and to identify possible directions for improvements in future research and
service planning.

5.2 Method

5.2.1 Literature search
Literature searches were conducted in January 2012 in four databases for publications
focusing on healthcare and education provision for individuals with ASC in mainland
China. Broader search terms were adopted to capture all available studies. The search
strategy is shown in Box 5.1.

5.2.2 Data abstraction and inclusion criteria
After searches, all possible relevant papers were read. The data in Chinese papers
were extracted and translated into English to present in this review by the candidate.
In addition, ancestral searches were conducted during the literature search where it
was necessary to help understand the contexts of those articles. Inclusion criteria for
this review included being an original report or a review paper focusing on the
healthcare and education services for individuals with ASC in mainland China. The
selected papers were categorised into several groups according 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 autism in mainland China was hosted by
the China Disabled Persons’ Federation (CDPF). Six out of ten provinces reported
their achievements in mental health rehabilitation during the “Eleventh Five-Year
programme” (2005-2010) and described the current situation with regards to autism in
their provinces for the first time82. The contents of the reports constitute an
unpublished official summary of the mental healthcare situation and achievements of
service provision for mental health in ten provinces. These reports were provided to
the first author by the CDPF.

Box 5.1 Literature search strategy for review of health and education service for
ASC in mainland China
PubMed (searched on 27th December 2011)
Years (1966-2011)
Step 1: “Autism”/all subheadings [MeSH] OR “Autistic Disorder”/all subheadings
[MeSH] or “Autism Spectrum”/all subheadings [all fields] OR “Pervasive
developmental disorder”/all subheadings [MeSH] OR “Asperger”/all subheadings
[all fields]
Step 2: “China”/all subheadings [all fields] OR “mainland China”/all subheadings
[all fields] AND results from Step 1
Web of Knowledge (searched on 27th December 2011)
Year (1950-2011)
Step 1: “autism”/ [Topic] OR “autistic disorder”/ [Topic] OR “autism spectrum”/
[Topic] OR “pervasive developmental disorder”/ [Topic] OR “asperger
syndrome”/ [Topic]
Step 2: “China”/all subheadings [all fields] OR “mainland China”/all subheadings
[all fields] AND results from Step 1
Weipu database (searched on 17th December 2011)
China Web of Knowledge (searched on 18th December 2011)
Years (1989-2011)
Step 1: “Gu Du Zheng (Autism)”/ [Key words] OR “Zi Bi Zheng (Autism)/ [Key
words] OR “Gudu Zheng Pu Xi Zhang Ai (Autism Spectrum)”/ [Key words] OR
“Gu Fan Xing Fa Yu Zhang Ai (Pervasive developmental disorder)”/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 services for individuals with ASC
throughout the natural history of this condition from onset to treatment. In order to
better understand the service provision in general, the key topics in Box 5.2 served as
a guideline for data analysis.

Box 5.2 Key topics of service provision for ASC from literature
I: Healthcare: diagnosis and recognition
1) How are individuals with ASC diagnosed in mainland China?
2) Under current practice, have all individuals with ASC been identified
thoroughly?
3) The awareness and knowledge among clinicians and parents about ASC.
II: Education: intervention and education inclusion
1) What happens after initial diagnosis?
2) Which settings can provide intervention for ASC? Can all diagnosed
children receive intervention?
3) What do these identified intervention settings provide?
4) What are the providers’ qualifications?
5) Implementation of education inclusion for children with ASC
III: Perceptions on service provision from teachers and parents
1) Teachers’ and parents’ attitude towards education inclusion
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 databases and eight papers from two
Chinese databases as well as six reports from the CDPF regarding the situation in six
provinces. The results are provided in Table 5.1. Seven papers focused on the
healthcare system, of which five were original studies, one was a summary report and
one paper only had an English abstract available. Seven studies were identified for
education provision, of which six were original studies and one was a review. Six
reports obtained from the CDPF reported on both healthcare and education service
provision on autism in mainland China.
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Table 5.1 Reviewed studies of healthcare and education service for ASC in mainland China
Source
Healthcare
system

Education

No
1.

Year
2007

First author
Ming 331

Focus
Parent initiated referral for ASC

Region
Wenzhou city

Research method
Retrospectively using hospital referral records

Xiong 332

Language
English
abstract
Chinese

2.

2011

Healthcare and education support for autistic
children

Jiangsu province

2011
2011
2011
2011
2011

Guo 333
Tao334
Wu 335
Chen 336
Zhang 250

Chinese
Chinese
Chinese
Chinese
Chinese

Jiangxi province
Hubei province
Hunan province
Shanghai city
Wuxi city

8.

2005

Gao 337

Chinese

Social support system for autistic children
Healthcare and education
Healthcare and education
Healthcare and education
Acknowledge of autism among parents and
health professionals
Status of autistic children in ordinary schools

9.
10.

2003
2008

McCabe 325
McCabe 338

English
English

11.

2008

McCabe 329

English

General
Beijing and Nanjing
city
Nanjing city

12.

2008

McCabe

339

English

13.

2010

McCabe 340

English

Inclusion education
Intervention programme at private and staterun centres
Intervention in a state-run rehabilitation
centre
The influences of autism towards the parents
and families
Employment and perspective of mothers
with autistic children
Raising burden of children with autism and
other disabilities
Healthcare and rehabilitation provision for
autistic children

Interviews with various informants: 28 headmasters
in rehabilitation centres, 36 special teachers and
216 parents
Interviews with 100 parents
Interviews with 60 parents
General summary and recommendations
Interviews with 3 parents
Questionnaires from 201 parents, 197 community
physicians and 95 paediatricians
Interviews with 7 headmasters and 12 teachers in
mainstream schools and 7 parents of autistic
children
Review of policy changing
Interviews with 43 parents or caregivers

3.
4.
5.
6.
7.

14.
CDPF
reports

15.

2011
2011

Xiong

341

English

CDPF

82

Chinese

82

Beijing city

Beijing city
Beijing city
Beijing city
Provinces:
Fujian, Guangdong,
Jiangsu, Jiangxi,
Hubei, Hunan

Interviews with 1 headmaster, 3 doctors, 6 teachers
and 8 parents
Questionnaires from74 parents and then invited 13
parents for interview
Questionnaires from 70 mothers and 12 mothers
were invited for interview
Interviews with 61 parents
Governmental reports from provincial CDPF
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5.3.2 Study methodology
Of 14 studies identified from the literature, 11 conducted interviews with various
informants: a total number of 724 parents were interviewed in 11 studies; 295
physicians were interviewed in two studies; 54 teachers either in mainstream schools
or special schools were interviewed in three studies; 36 school headmasters were
interviewed in two studies. Two studies were general summaries or recommendations
on service provision of autism in mainland China, and one study used previous
hospital records to investigate the referral for autism.

5.3.3 Diagnosis of ASC
One study found that hospital referrals for autism were mostly initiated by parents in
mainland China331. One study reported that 66.7% of parents chose a paediatric or a
women and children’s hospital for diagnosis while the remainder chose a psychiatric
hospital or a neurological hospital334. In another study of 100 families, 74 children
were diagnosed in hospitals while the remaining were diagnosed in rehabilitation
centres333.

Regarding the accuracy of initial diagnosis, one study interviewed 60 parents of
children with autism in Jiangxi province. It reported that 75.9% of children were
correctly diagnosed with autism initially while 24.1% were first misdiagnosed as
other mental conditions. Prior to receiving a diagnosis of autism, 75.6% of parents
had no knowledge of autism333.

From the CDPF reports, in 2011, there were approximately 6000 children with autism
and 72 mental health hospitals in the Hunan province. In Jiangxi province, the
reported prevalence estimate of children with autism was between 2 and 5 per 10,000,
and the total number of children with autism was approximately 40,000. In
Guangdong province, the prevalence of autism was estimated to be 5 per 10,000 and
the total number was 19,000. In Fujian province, the total number of children with
autism was estimated to be 35,00082.

5.3.4 The awareness and knowledge among physicians and parents on ASC
Recognition of autism among physicians varied across different regions334. It may
partly depend on the familiarity of this condition in the local area. Since the first
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diagnosis of autism was given by Dr Tao in mainland China329, the Neurological and
Mental Illness Prevention hospital (the Brain hospital) he established was receiving
many children’s referrals for autism. The Brain hospital therefore gained a positive
reputation, and thus in this region, many doctors followed Dr Tao’s footsteps and
began to specialise in the diagnosis and assessment of autism329.

One study investigated the awareness among community physicians, paediatricians in
comprehensive hospitals and parents who were referred to these settings in Wuxi
city333. This survey used a self-completion questionnaire that included 22 items
related to the concept, diagnostic features, aetiology, assessment and treatment of
autism. Results indicated that overall, the hospital-based paediatricians knew more
about the existence of autism. However, parents were the most knowledgeable about
the diagnosis of autism. The report concluded that there was a general lack of
knowledge of autism among physicians and paediatricians in Wuxi city333. It
suggested this might be due to increased access to information about autism diagnosis
from the internet and media coverage about autism. However, this conclusion might
be more applicable to cities where the general population have more access to internet.
However, this might not be the same for the population in rural area. As there was no
further information or statistic reference such as the internet coverage in this city
available, the representative of the study sample or the generalizability of the
statement cannot be justified. Another study reported that 44% of parental knowledge
of autism was from the internet, 33% from other parents with children having autism
and only 16% was from health or rehabilitation professionals76.

5.3.5 What happened after initial diagnosis
On study reported that one in five children with autism received intervention
immediately after diagnosis, while 65% received within one year post-diagnosis76.
Another study reported 51.4% of parents accepted the initial diagnosis straight away
and began to seek an intervention for their child290. In contrast, 48.6% of parents
delayed seeking help for two main reasons. First, 23% of parents did not believe the
diagnosis and took their child elsewhere for further assessments and diagnosis.
Second, 12% of parents did not seek an intervention due to financial limitations in
their personal circumstances290.
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5.3.6 Which settings provide intervention
One setting for intervention is the state-owned hospital such as the Brain hospital. In
1989, it began to provide language and life-skill training for children with autism. In
1994, the Rehabilitation Division of the Nanjing Centre established an intervention
programme for children with autism. Another setting is the private rehabilitation
centres329.

In the CDPF reports, the available intervention services were summarised. In Hunan
province, there were 16 rehabilitation centres for autism, and five of them were
established by the Hunan CDPF. In Jiangxi province, there were eight autism
rehabilitation centres, of which one was established by the Jiangxi CDPF. The others
were all private centres, three of which were the main sources for autism
rehabilitation in Jiangxi. In Fujian province, 20 rehabilitation centres were supported
by the provincial CDPF in 201082 .

5.3.7 The coverage of intervention
Four studies reported the coverage of rehabilitation services for children with ASC.
One study investigated the rehabilitation services in Jiangsu province332. This study
conducted interviews with headmasters in all 28 rehabilitation centres for autism in
this province. Thirty-six teachers in mainstream schools, and 216 parents of children
with autism were also interviewed. Within the 28 centres, only five operated smoothly
with independent financial affairs. A total of 5,100 children received special
intervention programmes in Jiangsu province, which accounts for less than one
quarter of the provincial estimated number of children with autism332. The report
commented that how private rehabilitation centres could fit into the health system was
unclear, given that support from the government and society was limited.

From the CDPF reports, the coverage of intervention on autism was provided as
follows. In Hubei province, there were 935 children with autism who received
intervention in the last five years. In 2006, the autism rehabilitation centre in Hubei
province was established in Wuhan, which can serve 150 children. In Guangdong
province, there were 67 rehabilitation centres: within which, there were 593 special
teachers/therapists and 1,051 children with autism. It was reported to have exceeded
its maximum capacity of service provision which was 1,000 children. In Jiangsu
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province, there were 72 rehabilitation centres serving 533 children. Approximately
3000 children were reported to have received intervention in Fujian province from
2008 to 201182.

5.3.8 Intervention programmes
The intervention programmes in the state-run rehabilitation centres such as the
intervention in the Nanjing Centre (established by Brain hospital), included one-toone instruction, sensory integration therapy, group music therapy and game classes.
The centre was set up for children aged 3 to 10 with autism and required the presence
of one caregiver as an observer during the classes. The one-to-one instruction was
attended by all children in the centre, which comprised three modules: fine-motor
tasks, language exercises, and pre-academic skills. This study suggested that one of
the main intervention strategies in Nanjing Centre was the parents’ involvement and
learning from therapists by observation, which allowed parents to continue the
intervention with their child at home329.

The intervention programmes provided in private rehabilitation centres were reported
by one study332 which included the following: 1) Comprehension therapy: the Applied
Behavioural Analysis (ABA)342; Relationship Development Intervention (RDI)343; the
Developmental, Individual-Difference, Relationship-Based model, Floor time
communication development therapy (DIR)344; the Treatment and Education of
Autistic and Related Communication Handicapped Children (TEACCH)345; Mr Liu
ability

development

therapy;

Mr

Liu

scenario

teaching

method;

Picture

Communication Intervention teaching method (PCI). 2) Singular therapy: sensory
integration therapy, music therapy, picture exchange communication system
(PECS)346, social story therapy, computer assistant therapy. 3) Other therapy:
behavioural therapy, acupuncture and massage therapy347. All 28 centres adopted the
ABA therapy, sensory integration therapy, music therapy, and PECS therapy, while 21
centres (75%) used the TEACCH as a therapeutic method.

According to reviewed literature, there has been no specific intervention programmes
or special assistant programmes provided in mainstream schools for children with
autism in mainland China. The intervention programmes employed in each setting are
summarised in Table 5.2.
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Table 5.2 Intervention programmes in different settings for ASC332, 338
Setting
Private
rehabilitation
centres

State-run
rehabilitation
centre

Mainstream
schools

Details of therapy
Applied Behavioural Analysis (ABA)
Relationship Development Intervention (RDI)
DIR Floor time therapy
TEACCH (Treatment and Education of Autistic and related
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 programme for
children with ASC but have “Suiban Jiudu” policy to allow
children with disability to attend regular class

5.3.9 Qualification of providers
One study reported332 the teachers and therapists in the rehabilitation centres were
recruited from one of the following educational backgrounds: pre-school education,
special education, psychology, and social workers with the majority (71%) were
recruited from college graduates majoring in pre-school education.

5.3.10 Implementation of education inclusion for children with autism
One study reported on the policy of education inclusion for children with autism in
mainland China325. It indicated children with more severe disabilities were still not in
the mainstream or special education system (including mainstream and special
schools)348. Since the implementation of the ‘Suiban Jiudu’ policy, the situation has
gradually changed. However, this policy is not mandatory but simply encourages the
local government to provide nine-year compulsory education to all children. One
study found whether children with autism can attend a mainstream school and have
educational opportunities does not depend on the implementation of this policy itself,
but rather on the parents’ personal connections and the school’s willingness and
ability to accept children with such condition325.
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5.3.11 Teachers’ and parents’ attitude towards education inclusion
One study examined children with autism in mainstream schools in Beijing337.
Interviews were conducted with parents of children with autism (n=7), the school
head teacher (n=7), teachers (n=12) and parents of typical children (n=7) in seven
mainstream schools. Five out of seven head teachers (70%) agreed to accept children
with autism into their school. However, all the teachers interviewed were not willing
to accept a child with autism in their class, but if it was imposed on them by the head
teacher then they had to accept it. The main reason why teachers did not want to have
children with autism in their classroom was because they believed that such child’s
behaviours would disturb their classes337.

Another study focused on the acceptance of the ‘Suiban Jiudu’ policy by interviewing
various informants332. All teachers (n=36) considered that autistic behaviours were the
primary reason why these children could not integrate into mainstream classroom or
society in general. Only one out of seven parents (14%) of typical developing children
interviewed agreed with including autistic children into the mainstream classroom
with their own child. All the other parents disagreed with such integration. Several
parents of typical developing children expressed very negative attitudes towards the
‘Suiban Jiudu’ policy because they thought this would negatively influence their own
children’s education. All seven parents of children with autism expressed their
willingness to let their child attend a mainstream school and to try their best to
cooperate with schools and the other parents. These parents considered that their
children’s social environment was more important than achieving good grades at
school332.

Two studies reported the difficulties in integrating into mainstream education faced by
children with autism334, 335. One study reported that 70% of parents would like their
child to attend a mainstream school in the future334. Another study focused on the
situation in Changsha city conducted interviews with parents and teachers in a
rehabilitation centre. These two studies suggested that even when children with ASC
were accepted into a mainstream school, the children were encouraged to leave once
their autistic behaviours became apparent at school. Thus, children with autism aged 7
to 16 usually found themselves with no education provision due to the lack of special
educational facilities335.
88

Chapter 5: Service Provision Review in China

5.3.12 Perceptions on current service provision
One study indicated the challenges for state-run intervention centres based on the
experience of the Brain hospital329. It concluded that there were two main challenges.
The first challenge was financial support. As the state-run centre was unable to make
as much profit as the other divisions in the comprehensive hospital, the tuition fees
increased. A second challenge was the limitation in the development and improvement
of their intervention programmes. There was no ongoing learning programme
available for therapists and special teachers, making it difficult to improve or update
their intervention methods 329.

Challenges for private intervention settings were also indicated in reviewed studies as
follows: 1) a shortage of funding. This included unstable support from government
and society which led to the imbalance between tuition fees covered by parents and
allowances from the government341; 2) the unstable structure of human resources for
special teachers/therapists. The teachers and therapists in private centres may leave
one centre for another one. This made it difficult to create or develop coordinated
training and professional development within private centres332,

349

; 3) cooperation

between parents and the rehabilitation centres was not without difficulty due to a lack
of knowledge of autism and the relatively low social status of parents332; 4) a lack of a
standard qualification requirement for teachers and therapists specialising in autism
interventions.

One study in Jiangsu province suggested the integration into the society for children
with ASC after intervention was still difficult. It indicated that following participation
in an intervention programme, less than 10% of children who received intervention
were considered to be able to integrate into society, and less than 3% attended a
mainstream school 332.

Two studies suggested a long waiting period between receiving a diagnosis of autism
and entering an intervention programme in a rehabilitation centre. One study reported
that the average time period was 10 months334; the other study found that 77% of
children waited for more than 6 months to enter a rehabilitation centre after
enrolment333.
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One study interviewed 216 parents of children with autism. The authors found that all
the parents wanted better early detection and diagnostic systems for children with
autism. Further, parents indicated that there was a huge financial burden on parents to
provide education and intervention for their children with autism332. All parents
expressed a desire for the availability of government-supported specialised
institutions for diagnosis and intervention. Parents indicated that there should be a
clear healthcare pathway for their children to follow. This study also found that
parents were concerned about the future quality of life of their children with autism332.

Another study interviewed three parents of children with autism in Shanghai city. It
suggested that receiving a diagnosis of autism can be very difficult for parents to cope
with. If not managed properly, further difficulties within the family may prevail. They
proposed that the integration education in kindergarten should be encouraged in order
to provide more opportunities for children with autism to interact with typically
developing children during the period of time when it might be the optimum period
for implementing interventions.

5.3.13 The cost of ASC in mainland China
One study interviewed 61 parents of children with autism. It provided estimates for
the average annual costs for three service domains including rehabilitation, education
and medical expenses for a child with autism. The estimated costs for those domains
were £1,919.80, £642.80 and £376.70 respectively, with the total cost as £2,939.3341.
With basic living expenses included, the cost rose to £4,099.80. However, the average
annual family income was £2,056.9. Thus, the financial burden of raising a child with
autism amounted to £2,042.9 annually341. Another study interviewed 100 parents and
found 56% of the children did not have a disability certificate from the government
and another 30% did not know how to obtain one333. As a result, 93% of the children
in that sample did not receive an allowance. However, the parents who received an
allowance reported that the allowance can only cover part of the fees for
rehabilitation333. The reported cost for rehabilitation varied from £150 to £500
monthly. 96% of families had never received any financial support, and 56% of
parents wanted to get financial support in the future333. One study investigated the
employment experiences of mothers of children with autism, using questionnaires
(n=70) and face-to-face interviews (n=12). This study concluded that mothers usually
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sacrificed their own career in order to accompany their child to attend rehabilitation
centres and to provide home-based intervention340.

In the CDPF reports, the information on governmental support for ASC was provided.
In Hunan province, 50 children with autism in low income families received financial
support from a ‘rescue programme’ hosted by the CDPF for children with disability
aged 0-6 in 2010,. In Jiangxi province, the government granted each centre with
80,000RMB (£8,000) to help them operate in 2011. In Hubei province, the Hubei
CDPF supported each child in the government identified centres with 500RMB (£50)
per year as an allowance, while the Wuhan government supported each child in the
government identified centres with 3000RMB (£300) per year. In Jiangsu province,
since 2007, the provincial financial department had distributed an allowance of
1,2000RMB (£1200) annually to each child with autism in low income families. In
Fujian province, since 2010, the provincial government began to support children
with autism attending the identified rehabilitation centres with 5000RMB (£500) per
child per year. In 2010, 20 rehabilitation centres were supported by the Fujian CDPF82.

5.4 Discussion

5.4.1 Summary of findings
This study has identified literature from both the West and China as well as directly
from the government. The literature itself was based on both interviews with service
providers and parents of children with autism. It provides a summary of current
evidence on both healthcare and education service for children with ASC in mainland
China. Findings suggest that most service only focused on children with autism. There
are achievements as well as barriers within the health, government and education
systems. There is a lack of knowledge among professionals and lack of awareness
among the public on ASC. The healthcare and education systems are under-developed
for ASC. The lack of support from the government and society has resulted in a
substantial financial burden on parents of children with ASC in mainland China.

5.4.2 Limitations and strengths
There are several limitations of this review. First, this review is based on literature
from two English and two Chinese databases, together with material from one other
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source. It is possible there may be papers focused on this topic that were not published
in mainstream journals and thus were not identified in this review. However, the
Chinese databases were two of the biggest databases in mainland China. The
systematic search strategy with broad search terms and cross-checking in four
databases should have kept publication bias to the minimum. It is unlikely the other
unidentified papers could influence the results substantially. Second, the data were
collected and analysed by a single researcher. This may lead to the language bias since
most studies were published in Chinese. However, given the nature of this review, it is
unlikely that key information would have been missed or misinterpreted. Third, most
of the available English papers were written by the same American author who is
fluent in Chinese, since these were the only studies that were available. However,
similar findings were reported by other studies in Chinese identified in this review. In
addition, the representativeness of the findings should be noted since there was a
limited number of publications and a high degree of heterogeneity in study design.
Caution must be applied when generalising these regional results to the population as
a whole.

5.4.3 Challenges for the diagnosis of ASC
This review indicated one obstacle for diagnosis is a lack of health professionals on
ASC in clinical settings in mainland China. Most physicians have little knowledge
and experience of autism299. This is because in China, paediatricians are usually the
first health professionals that parents are referred to following concerns about a
suspected ASC350. However, diagnosis and management of ASC can be a challenge
for physicians since diagnosis in China mainly depends on clinical judgement. It has
been suggested the clinical judgement can be supplemented by adopting standardised
assessment instruments such as the ADOS and ADI-R350. Thus, it would be helpful to
introduce more standardised instruments and provide training 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 problems within the current system: 1) an
unclear pathway from diagnosis to intervention in mainland China333; 2) lack of
standardised regulation of private training centres. It is difficult to integrate the
private centres into either business services or public educational institutes; also, there
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is a lack of management and monitoring by the government, and the quality of such
services cannot be ensured332; 3) a lack of educational facilitates for older children
with ASC. Current programmes mainly focus on children aged 0 to 6 years old. There
has been limited educational facilities available for children outside this age range82; 4)
Different policy and service provision from the government for autism among regions
in mainland China. Because the awareness and familiarity of autism varied in
different regions, the corresponding policy and support for children with autism and
their families are different. There has been no standard strategy for service provision
in mainland China; 5)the links within the healthcare system among the government,
institutes, schools, community and families are still weak and the cooperation
between these settings is under-developed335.

5.4.5 Challenges in mainstream educational settings
Children with ASC require not only healthcare services but also special education
services114. Many obstacles on the education pathway for children with autism were
identified, including attending mainstream schools. First, the purpose of the ‘Suiban
Jiudu’ policy was to encourage mainstream schools to accept children with special
conditions like autism, but whether accepting children with disability or not was up to
the discretion of each school. Thus, there is still a long way to go to achieve a
situation where children with autism can be fully accepted by mainstream schools325.
Second, a lack of strategy and teaching methods for children with autism in
mainstream schools led to confusion and frustration among the school teachers as they
did not know how to help children with such condition332. Third, there was a lack of
awareness and knowledge about autism among the general public evidenced by the
attitude of parents of typically developing children in mainstream schools332.

5.4.6 The family burden of ASC
Autism has not been included in general health insurance, therefore most of the costs
for rehabilitation and medical care are paid by parents341. There has been limited
support for families with children having autism. The annual expense for a child with
autism in mainland China was reported as £4,099.80341. This was a conservative
estimate taking into account that study also reported that the monthly tuition fees of
private intervention centres range from £150 to £500333. In mainland China, the social
stigma and misunderstanding on ASC might partly contribute to the lack of help and
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concern from society and the general public towards children with autism and their
families. The government allowance varied across regions and was not adequate to
reimburse the parents for the true cost of supporting their child. In many families, one
parent gave up their career to accompany their child in rehabilitation centre, which
only served to increase the financial burden on the family due to this income loss340.

5.5 Conclusion and recommendations for future research
The volume of literature on healthcare systems and education services for children
with ASC was profoundly limited. Parents of children with autism faced many
problems, partly because of the under-developed service systems. The improvement
of service provision could be achieved by the following strategy: 1) providing ASC
related medical training for physicians, in particular integrating it into basic
psychiatric training; 2) further epidemiological research focusing on the whole
spectrum to understand the underserved needs of ASC in the general population; 3)
providing systematic service pathway descriptions and practice guidelines on ASC
with regulation for each setting in the system; 4) issuing evidence-based unified
policies by the government in regards to the support for families with autistic children;
5) enhancing public education of ASC to improve awareness and acceptance of ASC
in general population; 6) thorough implementation of “Suiban Jiudu” policy to
improve the education inclusion for children with ASC; 7) conducting further research
on the service provision from both service providers’ and users’ perspective to provide
feedback for service improvement. In Chapter 6, qualitative research was conducted
to investigate the current service provision of ASC in mainland China from a service
providers’ perspective.
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Chapter 6 Service Provision for Autism in Mainland China:
Service Providers’ Perspective
6.1 Introduction
In this chapter, the current available healthcare provision and education services for
children with ASC and their families in mainland China was explored by learning
from the views of service providers to identify future 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 Chinese databases, the Chinese Web of
Knowledge and Weipu database, to identify previous literature on service provision
for ASC in mainland China. The following search terms were used: “Autism” OR
“Autistic Disorder” OR “Autism Spectrum” OR “Pervasive Developmental Disorder”
OR “Asperger Syndrome” AND “Healthcare” OR “Education”. The inclusion criteria
for study selection included: 1) It must be an original report; 2) it must focus on
mainland China; 3) It must focus on the healthcare service and education provision
for ASC. Information about the main settings of service provision was summarised
from the identified studies.

The five papers identified from literature search were used as a preliminary source to
identify existing service settings271,

337, 351, 352

. One paper described children with

autism in a primary school in Beijing city337, which suggested that pre-school children
with ASC might be educated at home or in kindergarten. For school aged children,
there were four education settings: home, special education schools, rehabilitation
centres and mainstream primary schools. Nine-year compulsory education (provided
by the government) provided education through mainstream schools and state-owned
special education schools353. From the national survey of disability, 62% of children
with disability received the compulsory education in mainland China351. Of these, 3%
were children classified as having mental disability, and 70% of children with mental
disability received nine-year compulsory education351. No data were available for the
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percentage of children with ASC attending compulsory education. Two papers listed
available intervention methods for autism and mental retardation271, 354. The reported
intervention included: (1) hospital treatment: medication, surgical operations and
physical therapy; (2) family treatment: intervention and training by parents or special
therapists at home; (3) institution treatment: special therapy and training in a
rehabilitation centre; (4) educational treatment: education in a nursery or a
kindergarten or a mainstream school. Another study based on interviews with 30
parents of children with autism from rural areas in China suggested that rehabilitation
and education services for autism in rural areas were less available compared to urban
areas due to the financial constraints and the lack of community support352.

6.2.2 Procedure
Based on this literature, healthcare service providers for children with autism included
the government, hospitals and autism research settings. Education service providers
included state-owned special education schools, private rehabilitation or training
centres and mainstream primary schools. Therefore, six service settings for ASC in
mainland China were identified and five of them were selected for the current study.
These settings included a research setting, a clinical setting, a government authority, a
special education setting and a rehabilitation setting. This study was part of a
collaborative research project between the University of Cambridge, UK and the
Peking University First Hospital, China. This work was considered and approved by
the Peking University First Hospital Ethics Committee.

6.2.3 Participants
In order to reach the appropriate informants within the identified settings, snowball
sampling was used. This sampling method was used because the initial informants
recommended further relevant participants355,

356

. Figure 6.1 shows the process of

identification of service providers in this study. A total of 10 informants were
recruited as service providers (Table 6.1).
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Figure 6.1 Snowball sampling

Table 6.1 Settings represented by interviewed providers
Title of
informant
Professor of
Public Health
Dean of special
education
school

Setting

No

Research
institute in
University
Education

1
1

Setting for
autism
Research

Source provider
represented
University or
medical school

Intervention
and
education
provision
Intervention
and
evaluation

Private owner

Government

Post-doctor in
heath authority

Health
authority

1

Government
officer

Policy
Authority

1

Psychiatrist

Hospital

1

Policy and
service
provision
Diagnosis

Headmaster of
special centre

Special
training
centres
Special
training
centres

2

Intervention

Private owner

3

Intervention

Private owner

Teacher of
special training
centre
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Governmentowned
Rehabilitation

Hospital/
Government

Years of experience
related to autism
30 years research
experience in Public
Health
8 years special school for
children with disability
7 years research
experience in
development of children
with disability
5 years experience in
autism
30 years experience in
child psychiatry
specialised in the
diagnosis of autism
5 years experience in
autism intervention
2-6 years experience in
autism intervention
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6.2.4 Semi-structured Interviews
Face-to-face interviews were conducted. Written transcripts of the interviews were
taken, however, no audio recording of interviews was conducted as requested by the
informants. The semi-structured format guided informants through the key themes of
enquiry but allowed for flexibility and responsive probing when different informantprompted topics emerged. The service provider informants in this study will be
referred to as P1 to P10. The key themes of that were used 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 and private education
services

6.2.5 Data collection and analysis
A generic qualitative method was adopted. The method included participant
recruitment, interviews, transcription, checking, reflection on the interviews and
analysis via thematic coding357. The hand-recorded interview transcripts were the
primary data. Key points of the transcripts from each interview were summarised and
sent back to the informants to check for accuracy. The informants’ comments were
incorporated into the transcripts. The transcripts were then read by the candidate to
note relevant ideas and identify possible text segments for further coding in Microsoft
Word and Excel. The basic purpose of thematic coding is data retrieval, which is used
to classify text according to theme, so that later on, when doing analysis, it is easy to
retrieve all passages that relate to a given topic. Thus, when examining the transcripts,
the content related to the targeted key themes listed above were identified and marked.
The potential relationships among identified information were established in order to
convey a meaning and comprehensive interpretation. The codes were either
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inductively drawn from the data or deductively and iteratively refined. The codes
were rechecked by the candidate after the first entry to ensure accuracy. In the next
step, the coded data were categorised into meaningful patterns for further analysis and
reporting. Qualitative analysis was conducted in such a way that the experiences and
personal dimensions reflected the current healthcare system for ASC358.

6.3 Results

6.3.1 Context
All informants had a median of 7 years experience (range: 2-30 years) working with
children with ASC and their families. Their experience with ASC was established
based on their roles as service providers in different service settings in mainland
China.

6.3.2 The introduction of autism in mainland China
Until now, there has been no available literature either in Chinese or English about
how the term ‘autism’ has been understood by Chinese psychiatrists. The psychiatrist
indicated that the term ‘autism’ was most likely introduced to China by a child
psychiatrist named Tao Kuo-Tai. Tao Kuo-Tai went to America to study Child
Psychiatry at the Institute of Psychiatry at the University of California in 1948,
sponsored by a scholarship from the World Health Organization (WHO)75. A year later,
he came back to China in 1949 to develop the discipline of child psychiatry. He
established the Nanjing Child Mental Health Research Centre on 1st June, 1984. Since
then, much research on autism has been conducted with the support of this centre359361

. There are two literal Chinese translations of the term ‘autism’ (“Gudu Zheng” and

“Zibi Zheng”) and both mean the disease of loneliness or self-isolation. It is described
as a condition in which a person usually has difficulties with communicating or
forming relationships with others266 and who has a tendency to keep to him or herself.
These two terms refer to the same condition and were used interchangeably in China76.
In medical text books, autism as a diagnostic term was first included in Child
Psychiatry in the 2nd edition of Chinese Psychiatry in 1989 with a description as a
comprehensive developmental disorder362. Over recent years, the psychiatrists and
researchers in the West have tended to adopt the terms ‘autism spectrum disorders’ or
‘autism spectrum conditions’ to capture more subtypes of autism, reflecting autism as
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a spectrum, with Childhood Autism at one extreme. In China, the term Childhood
Autism has been used most frequently. Research on ASC has mainly focused on
Childhood Autism in mainland China, rather than viewing autism as a spectrum267
(Box 6.2: P1-1, P3-1).

Box 6.2 Quotes of the introduction of autism in mainland China
“The term ‘Gudu Zheng’ and ‘Zibi Zheng’ was probably generated as
the translation of autism from the West by Professor Kao-tai Tao... He went
to America for a year and studied Child Psychiatry and he was also the
first doctor that reported the diagnosis of autism in mainland China. The
term ‘Childhood Autism’ was used most frequently since we first heard
about the existence of autism.” (P1-1)
“Most studies of autism in mainland China have focused on Childhood
Autism rather than the autism spectrum since we still don’t have a very
clear definition and diagnostic criteria for the spectrum.” (P3-1)

6.3.3 The development of research on autism
The first research article about autism in mainland China was published in a Chinese
journal by the child psychiatrist Tao Kuo-Tai in 1982363 reporting four cases. The first
publication in English about Chinese children with autism five years later was also
written by Tao Kuo-Tai75 (Box 6.3: P5-1).

ASC is a relatively new research topic in mainland China. Research on ASC can be
found in various disciplines including Psychiatry, Psychology, Education, Social
Science, Pathology, Genetics, Neuroscience, Public Health and Epidemiology352.
Medical training in mainland China for undergraduates does not include Psychiatry.
Therefore, clinicians who can give a diagnosis of autism in mainland China either
learnt from a graduate supervisor whose work was related to autism, or s/he had
experience in a psychiatric department in hospital in their career. Research on ASC in
mainland China has mainly focused on aetiology, specifically concerning genetics360,
364, 365

(Box 6.3: P1, P5-2).

Epidemiological research focusing on prenatal and perinatal risk factors366 and autistic
characteristics has usually been carried out in hospital settings. According to the
informants from research institute (P1) and health authority (P3), there were almost
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no epidemiological studies before the survey for autism conducted in 2001266 (Box
6.3: P3-2, P1-2, P3-3, P3-4).

Box 6.3 Quotes of the development of research on autism
“…In China, the branch of developmental psychiatry has not been developed
into an independent department yet, there has been no specific research team
for autism in universities.…so the training of clinicians about autism largely
depended on the autism referral rate to that particular hospital…” (P5-1)
“…Medical training in China for undergraduates is five years, after which
medical students need to pass a practitioner examination in order to become a
registered doctor. However, in the basic five-year training, we usually do not
have courses in Psychiatry, rather we have courses on Internal Medicine,
Surgery, Obstetrics and Gynaecology, and Paediatrics… So most students may
not have heard of autism….until they are at graduate level and learned from
supervisors who had been involved in research on autism or mental health.”
(P1-2)
“When I was in medical school, I did not know about autism since we did
not learn it….after graduation, I became a doctor in this hospital….I worked in
the Paediatric department for a while with my attending physician was an
expert of autism who was one of the earliest doctors in China that could
diagnose autism….after many years, we were transferred to the psychiatry
department and opened this out-patient clinic for autism.” (P5-2)
“…there have been two national surveys of disability so far. One was in
1987 and the other was in 2006. In the first national survey, autism was not
included as it was barely known about in China at that time….” (P3-2)
“…in 2001, there was a survey for autism conducted in 12 cities in
mainland China which was hosted by the China Disabled Persons’ Federation
(CDPF), Ministry of Health and Ministry of Public Security….” (P1, P3-3)
“…in 2004, the Beijing CDPF hosted a survey on autism in 18 regions in
Beijing using a clinical questionnaire without further follow-up
assessments….the second national survey in 2006 included autism…”(P3-4)
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6.3.4 National and local policy for autism
The informants from the health authority (P3) and special education services (P2)
indicated there was no unified national policy for ASC. Many regions had local policy
towards ASC which varies across China. In some regions, families with children
having autism are provided with an allowance from the government. However, the
amount of the allowance differed among regions.

Beijing (as the capital of China) is supposed to have a better political and economical
environment than average in mainland China. Thus, a relatively better policy for
children with special needs is to be expected in Beijing. Five informants indicated one
requirement of having a disability certificate and allowance from the government in
Beijing is that the child must be a legal resident of Beijing (Box 6.4: P3-5, P2-1).

When asked the main issues on autism from the policy making and management point
of view, three informants indicated that there has been increased awareness about
autism as a result of the media publicity and widespread information via the internet.
Usually, when parents become concerned that their child may have autism, they try to
find information online prior to seeking a diagnosis (Box 6.4: P4-1, P4-2, P5-3).
Although children with autism have been given more attention than in previous years,
the system of service support from the government and society is still underdeveloped with limited resources that cannot fulfil the needs of these children and
their families (Box 6.4: 6-1, 4-3).
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Box 6.4 Quotes of national and local policy for autism
“…the local policy depends on whether the local population is familiar with this
condition or not…I learnt this from parents of children with autism from other
provinces, they told me about their local policies on autism…the policies vary
across regions….in Beijing, the Beijing China Disabled Persons’ Federation
(BCDPF) provides £50 monthly as an allowance for each child who both has a
“Hu Kou” (residential identification) and a disability certificate…however, the
allowance is not directly accessible to parents. They obtain the money once, at the
end of year, by invoicing for the special training payments in rehabilitation
centres…there are certain conditions of the reimbursement….” (P3-5)
“If the child is trained outside Beijing, the £50 cannot be used to compensate
the payment in this case…in Beijing, the disability certificate requires the
confirmed diagnosis from a well-known Psychiatric hospital and the “Hu Kou”
(residential identification) in Beijing.” (P2-1)
“…there has been a marked rise in autism concerns since 2000 which requires
recognition with more provision for children with autism and their families...” (P41)
“…much focus has been put on autism by the media since there have been many
TV programmes about children with autism...” (P4-2)
“…there are many children who come from all over China to get into hospitals
or institutes, all of which have become well-known in this for autism diagnosis…
the parents usually can get this information through an internet search…or heard
from other parents…” (P5-3)
“…as there are few government supported special training and educational
institutes for autism, many private institutes have been established by parents of
children with autism…because of the lack of support, once diagnosed, it is usually
the parents who have to pay for the costs to support their autistic child...” (P6-1)
“…in each setting related to autism, people tend to work separately and
independently…they seldom work together as a team, so there is little interaction
and collaboration among Chinese researchers or officers to make any scientific or
policy breakthroughs on autism…often the parents of children with autism are the
ones that are suffering from this situation…” (P4-3)
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6.3.5 Current practice for autism
The informant in the Psychiatric hospital described a general delay in diagnosis for
autism because many parents did not seek diagnosis of their children for various
reasons. Some parents did not notice there was a problem with their child until
someone else pointed it out, while some parents may have noticed early on but did not
think it was something serious. Some parents were simply reluctant to accept the
condition (Box 6.5: P5-4, P5-5). Once the child was taken to a clinical setting for a
diagnosis, the diagnostic process was relatively short due to limited resources and a
lack of diagnostic instruments (Box 6.5: P5-6).

The questionnaires used in mainland China are old versions of questionnaires that
were adopted from the West in the 1980s, such as the ABC136, 281, the CABS172, 282 and
the CARS135. The ADOS186 and ADI-R180 have not been well adapted in clinical or
research settings in mainland China (Box 6.5: P5-7, P5-8). The informant also
indicated that clinicians in China often felt frustrated since it seemed there was no
medication or other treatment that could act to alleviate 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 diagnosed many years after their parents
sensed there might be something wrong with the child…” (P5-4)
“Many parents have been reluctant to accept the diagnosis of autism when they
were first given it…because this means their child has a mental disorder…this is
especially difficult to accept if their child appeared to have typical development in
early childhood, or if the child has high-functioning autism…” (P5-5)
“The diagnosis for autism is usually no more than 30 minutes…it usually
contains a time for parents to complete some questionnaires and coding…then the
interview with parents…and an observation of the child by asking him or her to
complete several tasks…actually in many cases by simply observing the child, you
can tell whether he or she has autism or not…” (P5-6)
“There is no national screening programme for autism in clinical settings
during routine developmental check-up for children…however in our psychiatric
department we have adopted Chinese versions of Western screening questionnaires
to initially evaluate the child at referral, such as the ABC and the CABS… after the
parents fill in the questionnaires we calculate the score, and then we spend some
time playing with and observing the child. On the basis of this, a decision about a
suitable diagnosis is made...” (P5-7)
“We have translated the ADI and conducted a pilot study and validation…but
it has not been generally used in clinical diagnosis since it is quite long…” (P5-8)
“I felt quite sad and powerless when I saw some very severe cases and they
came to diagnosis too late…...following diagnosis, there is very little we can do to
help the child other than recommending special training…” (P5-9)

6.3.6 Local education service for children with autism
Informants from the health authority and policy authority reported the availability of
local education services for children with autism (Box 6.6: P4-4, P3-6). During the
interviews with the headmasters of two well-known private rehabilitation centres for
autism, the general operation of these centres was described as follows (Box 6.6: P7-1,
P7-2, P6-2).

Courses in private centres included individual training in sensory integration, fine
motor skills, music, video and sports. In one centre each class lasted about 45 minutes,
while in the other it was 30 minutes. Each child had a fixed curriculum designed by
the therapists in the centres following an evaluation. These two centres mainly used
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the ABA367, TEACCH368 and RDI343 as the theoretical basis for the training, adopted
from the West. In general, three months was required by private centres as the
minimum training period for each child. There were also other training centres which
offered training courses for sensory integration, fine and gross motor skills, and
language skills but they were not exclusively for children with autism. These centres
were privately owned and some of these centres had become chain business. The two
informants from the private centres also indicated that parents had concerns about
current education services (Box 6.6: P8-1, P8-2).

An interview was conducted with the Dean of a private special education school.
Most of the children in the school were under 13 years old and were allocated into
different grades according to their intellectual ability. The curriculum was similar to
that of mainstream schools with special training lessons. One of the training lessons
included making ceramics, which was adopted from Japan. When the teachers were
confident about the learning ability of the child, they would recommend the child to
study in a higher grade. There was a mainstream primary school nearby. When the
child was considered capable enough, the teacher would send him or her to this
primary school to study with typically developing children. This was called the
integration education programme. However, only a small proportion of the children in
this special education school had autism.
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Box 6.6 Quotes of local education services for children with autism
“Children with an existing diagnosis of autism usually cannot enter
mainstream primary schools, since their behaviours will be easily recognised by
teachers and other children…. It might be possible that children having autism with
normal intelligence could stay in a mainstream school as long as their examination
scores do not influence the overall academic performance of the class. But still very
few of them could stay….” (P4-4)
“From the records in our department, most children who have been diagnosed
and have a certificate of disability are not in mainstream schools. Some of them are
in private training centres for autism, while some of them are in governmentsupported or private special education schools… I am not sure whether there are
children that have been kept at home…” (P3-5)
“When the child enters the school, professionals in our centre will evaluate
the ability of the child in the following domains: cooperation and reinforcement
effectiveness, visual performance, receptive language, motor imitation, vocal
imitation, requests, labelling, intra-verbal and spontaneous vocalization…all these
abilities will be evaluated and updated daily by the teacher in one-to-one training
class for each child.”(P7-1)
“During daily training, each child has to have an adult to accompany him or
her throughout the whole day”. (P7-2)
“During weekdays, the training usually takes place from 9am to 4pm…the
training is like a primary school from Monday to Friday with Saturdays reserved
for parental training.” (P6-2)
“Our centre is only able to accept children who are between 3 to 6 years old. If
they have reached primary school age, we have to let them go but many parents
reported that they would end up with nowhere to go and they wanted to come
back….” (P8-1)
“The number of government-supported special schools is very limited. They do
not provide special intervention for children with autism. So the parents are
concerned that, if they send their child to such school after intervention in our
school, their child might soon revert back to their original condition and therefore
have wasted all the years of intervention….” (P8-2)
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6.3.7 Advantages and disadvantages of state-run and private education services

6.3.7.1 Lack of resources in state-run education service
The informant from the health authority reported that the Beijing China Disabled
Persons’ Federation (BCDPF) has a state-run rehabilitation centre which provides
several training courses for children with autism such as sensory integration, fine and
gross motor skills, and the speech therapy. These courses are relatively cheap and
their costs can be reimbursed from the government allowance. However, given the
shortage of special teachers, there are a limited number of places available in this
centre. There was no such rehabilitation facility in the state-run Psychiatric hospitals.
The informant from the health authority indicated that there were state-run special
education schools in Beijing (Box 6.7: P3-7, P5-10, P2-2).

Box 6.7 Quotes of the lack of resources in state-run education services
“The rehabilitation centre of BCDPF was small and has a limited number of
therapists and special teachers…the intervention programmes are separate, which
are different from private centres where the programmes are all day long and
comprehensive…we offer intervention as modules…for example, once or twice a
week for fine motor or sensory intervention…we can only cater for a small number
of children due to a shortage of resources…” (P3-7)
“We only provide diagnosis and basic examination to children in our clinic. We
don’t have therapists here, so after diagnosis, the parents need to find a
rehabilitation centre for intervention or other educational settings…” (P5-10)
“Generally, each district has one school run by the government which is
relatively cheap…the tuition fee can be reimbursed by the government allowance if
the child has a disability certificate…however, all of these schools are not
specialised for children with autism…most children in those public special schools
were children with other mental or physical disabilities…children in all age groups
are mixed together…since each district only has one state-run special school, the
number of children that can attend such school is limited, and thus not all local
needs are catered for…many parents have to choose other private special schools
like us in order to get their child educated…”(P2-2)
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6.3.7.2 A developing structure for special teachers and therapists in private
centres
Compared with the shortage of resources in state-run rehabilitation centres, certain
private centres tried to develop their own structure of coordinated training and
professional development for special teachers and therapists. Three informants who
were teachers in two private centres reported that teachers in their special training
centres were mainly recruited from special education colleges. In one centre, they
were required to pay a training fee to join an ABA training programme, run by the
centre. The training programme for teachers consisted of two parts: theory of ABA,
and the ABA practice with children. All the trainers in the training centre were
experienced special teachers of autism. There were usually 30 to 40 participants at the
beginning of the training. However, after two examinations, only 10 to 13 trainees
could actually graduate and become teachers in this centre. This maintained the
quality and manpower of the intervention programme.

6.3.7.3 Reported improvement of children with autism by intervention in
private centres
The most effective part of training was the individual training or ‘one-to-one training
class’, according to the teachers. In one centre, this individual training must be carried
out without the parents, while in the other centre, the training required the caregiver to
be present. After each individual training class, the teacher reported progress to the
parent. This included the improvements the child made that day and instructions on
how to continue the training at home (Box 6.8: P8-2, P9-1).

6.3.7.4 Non-unified regulations on intervention among private centres
Although teachers reported improvements of children with autism following
intervention, the regulations and training strategy in private centres are lack of
coherence. They usually have different and sometimes contradicting theories
regarding what is best for the child in terms of intervention. This makes it difficult for
a child to adjust if the child has to be transferred from one centre to another which
employing a different strategy (e.g. the presence or absence of parents during
individual training sessions). (Box 6.8: P8-3, P9-2).
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Box 6.8 Quotes of intervention in private centres
“The child with autism needs to be trained in order to foster basic daily
routines…the training helps to improve the ability of the child and to make it easier
for the parents to cope with their daily lives.” (P8-3)
“Most children made progress within three months, especially in speech…many
children who were unable to speak when they first entered the training programme
began to speak during their training…”(P9-1)
“…we do request one caregiver to attend the one-to-one training…because we
want the parents to learn the methods and the purpose of training…only in this
way, they can continue the training at home…only one hour one-to-one training
session a day is less than adequate…the child needs to be trained during daily life,
not only in class…” (P8-3)
“…we don’t recommend the parent to be present during the one-to-one
training…we found that many autistic child behaved differently in front of their
parents …they become more difficult to teach when their parent is there…every
teacher reports progress and gives instructions to parents after each class.” (P9-2)

6.4 Discussion
The main aim of this research was to learn the current situation of healthcare and
education service for children with ASC in mainland China from the service
providers’ perspectives. Interviews with several key informants from the health and
education system were conducted. The findings from each provider brought up
several common issues on service provision in main settings for ASC.

6.4.1 Implications for professional training and research
There is a lack of trained professionals in the field of recognition and detection of
ASC in China that is partly due to a lack of education among medical students during
their basic training. This would be improved greatly if Psychiatry could be included in
the medical training programme or become a branch of special training. Another
option would be to include training about autism into the field of Paediatrics. Without
the basic knowledge and awareness among the clinicians, it will be difficult to
implement early detection and diagnosis for ASC in mainland China. The
improvement of knowledge would encourage more researchers and clinicians to
conduct research on ASC. So far, research on ASC in mainland China is limited. It
would be valuable if a Chinese network for ASC research could be established to
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encourage collaboration and effective resource utilisation. This research highlights the
gap in government support for children with autism and their families both in service
provision and research. One of the obstacles for policy making might be the lack of
data on the prevalence of ASC in mainland China. It will be difficult to estimate the
needs of children with autism without adopting validated screening and diagnostic
instruments to help accurately determine the population prevalence of ASC. Without
this information, policy making would be impossible. Thus, a prevalence study for
ASC would be a good start for further research and policy making.

6.4.2 Implications for healthcare service provision
The lack of standardised diagnostic and assessment tools on ASC in mainland China
was highlighted in this study. Government input could help with the introduction and
adoption of more advanced assessment tools to improve the diagnosis of ASC by
training professionals and developing a multi-disciplinary assessment team. The
multi-disciplinary assessment model had been developed in the US26 and UK66, 67. It
has also been adopted in Hong Kong369. In a multi-disciplinary team, each health
professional has their own role and responsibility. They contribute and coordinate
together all of their knowledge and results from their individual evaluation of the
child to make a diagnosis and to form an individual plan370. In order to achieve this,
the gap between research and clinical practice should be closed by applying
standardised methodologies for diagnosis and advanced intervention in clinical
settings. This would help to support clinicians and improve their confidence in the
diagnostic decision-making. Informants were aware of the time delay between the
first concerns about ASC and an eventual diagnosis. Children with severe autism
usually display typical autistic features around the age of 2 to 3371. It would, therefore,
be helpful to improve public knowledge about ASC in order to assist early recognition.
For example, public education on autism can begin from education for pregnant
women who attend check-ups after delivery in hospital. It also can be conducted
through TV, newspaper, or advertisements which may help to reduce stigma372, 373
towards autism in the general population. There is a need to develop the healthcare
system and put in place more resources in clinical settings 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 in mainland China were not in
mainstream education but in a private rehabilitation centre or a state-owned special
education school. There were a limited number of state-run special education schools
and most of them were not specialised in ASC. It is also possible that there may be
children with severe autism that have been kept at home. This study highlighted the
concerns from service providers in mainland China towards the education system for
children with ASC. Previous research reported that many children with autism attend
mainstream

schools

because

of

personal

connections325

rather

than

the

implementation of the “Suiban Jiudu” policy.

In the UK, each school has a Special Educational Needs (SEN) register which
monitors children who require access to additional support beyond the mainstream
curriculum offered by schools70. Children on the SEN register can apply for a
‘Statement of Special Educational Needs’. This states a child’s needs and the help that
they should receive at school. This statement is reviewed every year to make sure the
required extra help has been provided70. Three decades ago, the inclusion of education
for children with different abilities was achieved through a great effort from the
parents in the US. It is possible that China is in the middle of a transition, previously
experienced in the West325.

6.4.4 Limitations
This study has several limitations that should be acknowledged. The first is to
question the reliability and generalisability of snowball sampling. The informants
were approached mainly through academic links. The description of the healthcare
service for autism is predominantly from their personal points of view. However, they
did also describe the wider context. During these interviews, the informants reported
overlapping information, which provides some confirmation of reliability of the
accounts. Second, although the sample size in the current study is considered as
adequate for generating sufficient in-depth data in qualitative research374, the number
of informants in each service setting was limited. The informants in this study were
professionals in specific fields that might limit the representativeness of the views of
each field as a whole. Thus, future studies should recruit more informants within each
service setting. Third, the sources of informants and the types of service settings in
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this review were limited; there may be other settings related to ASC which were not
covered in this study. Fourth, the interviews were not audio-recorded, so the handwritten transcript did not capture every word reported by the informants. It is possible
that some contents were missed out. However, transcripts were sent back to the
informants to check for accuracy, it is reasonable to assume that the major topics
should have been covered. Although all the transcripts and coding results were
double-checked, the transcripts and the coding were conducted by a single researcher.
This might lead to a bias in the interpretation of content.

6.5 Conclusion
There are two types of health services for autism in mainland China. One is a
government-supported service that includes local government, the China Disabled
Person’s Federation, research institutes and hospitals. The other is parent and
privately supported service which includes parent-established training centres and
special schools for children with disabilities. In mainland China, these two seem to
operate in parallel. Parents depend on government health services for obtaining a
diagnosis. However, for intervention, parents largely depend on a service that is
mainly provided and funded by their own. There is little connection between
government and private services, resulting in a shortage of training centres and a huge
burden on parents in the support of their children. There is an urgent need to enhance
healthcare and education services for children with autism in mainland China. In
Chapter 7, interviews with parents were conducted to explore the current service
provision of ASC in mainland China from a service users’ perspective.
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Chapter 7 Service Provision for Autism in Mainland China:
Service Users’ Perspective

7.1 Introduction
The previous chapter presented the service provision from the providers’
perspective375. As service users, the parents’ beliefs and experiences could provide
insights on current services and give feedback to policy makers and system
developers for further improvement. This chapter aims to map the healthcare and
education pathway of autism in mainland China and to identify potential barriers in
service provision from the parents’ perspective.

7.2 Method

7.2.1 Ethical approval
This research was part of a collaborative research project between the University of
Cambridge and the Peking University First Hospital (PUFH). This programme of
work has been approved by the Ethics Committee of Peking University First Hospital.

7.2.2 Settings
The contacts of several headmasters of special rehabilitation centres in mainland
China were obtained from service providers interviewed in the study described in
Chapter 6. Two of the most well-known private training centres agreed to participate.
Centre 1 was in Beijing and Centre 2 was in Qingdao. A state-run training centre in
Beijing (Centre 3) was also included.

7.2.3 Participants
A total number of 69 informants were recruited for face-to-face interviews. They were
parents of children with autism in three rehabilitation centres described above. There
were in total 45 children in Centre 1 who were all contacted through the centre
administration. The parents of 35 of them agreed to participate. The total number of
children in Centre 2 was 330, and the parents of 30 children 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 service users. After the consent was
obtained from the three centres, the parents in those centres were contacted and
invited for participation. In such centres, a parent or a caregiver is required to
accompany the child throughout the day during training375. The interviews were
carried out during the one-to-one training class of the child, when the parents or
caregivers were available. In Centre 1 and 3, the parents were approached directly. In
centre 2, the parents and caregivers were invited though the administration of the
centre. Only after the consent was obtained from the parent, was a face-to-face
interview arranged.

7.2.5 Interview procedures and self-developed questionnaire
After the permission from training centres and consents from the parents were granted,
semi-structured interviews were conducted with parents or caregivers. Each interview
was conducted with one informant and lasted up to 1.5 hours. A topic-guided schedule
was developed from the themes that emerged from the initial seven interviews. The
questions used in the interviews comprised the descriptions of 10 areas (Box 7.1). The
full questionnaire is provided in Appendix 7.1.

Box 7.1 Question areas covered by the interview schedule
(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 parents
7.2.6 Data collection and analysis
All the interviews were recorded by hand without audio taping as requested by
parents. Key points of each interview were checked with the informants at the end of
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each interview. Mixed methods were adapted in the analysis for the data. The
transcripts were read by the candidate to identify possible text segments for further
coding. Qualitative analysis376 was conducted to identify the most important variables
and then quantitative methods were used to conduct further analysis. Mann-Whitney
U tests were conducted to compare the mean age of independent groups. Systematic
modelling was used to map the healthcare and education pathway of children with
autism377. 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 diagnosis of autism participated in this study.
There were 55 (80%) boys and 14 (20%) girls. The mean age of the children was 4.6
years old (range: 2.2, 11). Most of the children (63/69, 91%) were the first-born child
in the family.

China has 23 provinces and five autonomous regions as well as two special
administrative regions378. In this sample, the children with autism were born in 19
regions including Beijing city and 18 provinces within mainland China. 51 (74%)
children lived in the north of China and 18 (26%) lived in the south. 62 children (90%)
lived in urban areas. The geographical distribution of this sample is shown in Figure
7.1. The characteristics of parents are shown in Table 7.1.

7.3.2 Results: The pathway from first awareness to diagnosis

7.3.2.1 Time delay during diagnosis and intervention
The mean age of children when their parents had first awareness of their abnormality
was 2.2 years old (range: 0.5, 6). The mean age at diagnosis was 2.8 years old (range:
1.7, 6.8). The mean age of initial intervention was 3.3 years old (range: 1.3, 7) and the
mean age at the commencement of current training was 3.7 years old (range: 1.7,
10.2). The mean time lag between first awareness and diagnosis was approximately
7.1 months (range: 0-30 months), while the mean time lag between diagnosis and the
commencement of initial intervention was about 6.5 months (range: -15.6-48 months).
Thus, the mean delay between first awareness and initial intervention was 13.6
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months (range: 0-51 months). The pathway from first awareness to diagnosis is shown
in Figure 7.2.

Figure 7.1 Geographical distribution of children with autism in this sample

Table 7.1 Characteristics of parents
Characteristics
Age of mother

<=25
26-30
>30

Categories

Number (%)
9 (13)
38 (55)
22 (32)

Age of father

<=25
26-30
>30

4 (6)
30 (43)
35 (51)

Education of mother

Less than college
College
Higher than college
Missing

18 (26)
41 (59)
4 (6)
6 (9)

Education of father

Less than college
College
Higher than college
Missing

16 (23)
40 (58)
7 (10)
6 (9)
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Figure 7.2 Flowchart of healthcare pathway---from onset to diagnosis
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7.3.2.2 First awareness
Three patterns of recognition were identified from the interviews: (i) family numbers
noticed (58%) including parents themselves, grandparents, relatives or family friends;
(ii) teachers (29%) in kindergartens or private nurses; (iii) doctors (12%) who
recognised symptoms during the child’s referral.

When asked about the primary concern regarding the child’s development that caught
the parent’s attention, the most obvious characteristic reported was the language delay.
Thirty-three parents (48%) sensed the condition because their child could not speak,
unlike other children of the same age. However, nine of the children (16%) were not
taken to referral at first because the parents considered language delay as a good sign.
The second obvious symptom was that the child seldomly responded to other’s
instructions (26%).

When the parents were asked for their opinion regarding possible causes of autism of
their child, 38 mothers (56%) answered, within which the most frequent answer was
depression, anxiety or anger during pregnancy (13, 34%). Thirteen (19%) parents
suspected environmental exposures. Ten parents (14%) blame the personality of
parents and the raising pattern which suggested the lack of knowledge of autism. The
rest of parents stated that they did not know and cannot think of any possible causes.
Those reported causes were considered by parents which were not necessarily the risk
factors or exposures for autism.

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

ASD can be diagnosed in three types of hospitals in mainland China including
children’s hospital or children research centre, maternal and children’s health
hospitals, and psychiatric hospitals. Parents usually took their children to more than
one hospital before they accepted the diagnosis. Thirty-three parents (48%) initially
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took their children the local children’s hospital while 22 parents (32%) visited a
psychiatric hospital. Fifteen parents (22%) sent their children to a third hospital.

Parents usually took their children to well-known psychiatrists across regions in order
to obtain a confirmed diagnosis. An appointment a week in advance was usually
required. Regarding the diagnosis by well-known psychiatrists at the first referral, 24
(35%) children in this study received a diagnosis of ‘Autism’ while 36 (52%) children
were given a diagnosis of ‘Tendency of autism or possible case of autism’. One child
was diagnosed with Asperger Syndrome and the remaining (10%) received a
diagnosis of other condition rather than autism at first. Approximately 70% of the
parents reported the diagnostic process was approximately 16 to 30 minutes and 23%
parents reported it to be around 60 minutes. The diagnostic process usually began
with a general health enquiry, followed by a questionnaire completion and a 10minute period of direct observation. The questionnaires used in clinical settings varied
among regions, but all of them were reported as relatively easy to complete136. The
results on healthcare pathway from first symptoms to diagnosis are shown in Table
7.2 and the diagnostic process is shown in Figure 7.3.
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Table 7.2 Results of findings from first symptoms to diagnosis
Questions
Symptoms of first
concern

Number

(%)

No speaking
Little eye contact/response
Lack of love to parents
No peer relationships
Stereotyped or odds
behaviours

33
18
4
13

(48)
(26)
(6)
(19)

1

(1)

Family members
Teachers
Doctors
Others

40
20
8
1

(58)
(29)
(12)
(1)

Yes
No

9
60

(13)
(87)

Direct to mental health

Yes
No

46
23

(67)
(33)

Use of internet

Yes
No

38
31

(55)
(45)

Children's care/research
hospital
Maternal and children's care
Psychiatric hospital
Other
Missing

33
14
22
0
0

(48)
(20)
(32)
(0)
(0)

Children's care/research
hospital
Maternal and children's care
Psychiatric hospital
Other
Missing

16
1
26
0
26

(23)
(1)
(38)
(0)
(38)

Children's care/research
hospital
Maternal and children's care
Psychiatric hospital
Other
Missing

3
2
9
1
54

(4)
(3)
(13)
(1)
(78)

Autism
Tendency of autism
Other or no diagnosis
Asperger Syndrome
Missing

24
36
7
1
1

(35)
(52)
(10)
(1)
(1)

Who raised first
concern

Consider language
delay a good sign

First referral hospital

Second referral hospital

Third referral hospital

Diagnosis

Categories
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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 suggested sending the child to special
rehabilitation/training centres in order to improve his/her abilities. Three types of
intervention pathways after initial diagnosis were identified. Approximately 70% of
children initially attended intervention programmes using several theories such as the
ABA367 and TEACCH345, 23% of them chose the sensory integration or auditory
integration training, and the rest were kept at home without intervention (7%).

A total of 44% of the children attended only one training centre, 33% attended two,
and 13% attended three centres. Generally, parents booked their place in the centre
and then waited for a period of time before a position became available. On average,
it took a mean of 8 months to enter into private centres after booking a place.

Regarding the effectiveness of intervention, 61 parents (88%) reported a time period
of 4.5 months (mean) between entering intervention centre and the obvious
improvement in the child’s ability noticed by parents. According to parents, the
greatest improvement of their children was speech (64%) and the least improved area
was the understanding (22%). The pathway from diagnosis to treatment is shown in
Figure 7.4.

During interviews, parents reported other available treatments that they were aware of
in mainland China including: 1) Hyperbaric oxygen therapy; 2) Stem cell
transplantation; 3) Medication: Vitamin B6, Magnesium, and Syrup for intelligence
improvement; 4) Acupuncture; 5) Mouth massage. However, as the number of parents
who tried these treatments was unknown, it is difficult to make further
recommendations (Figure 7.4).
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Figure 7.4 Flowchart of healthcare pathway---from diagnosis to treatment
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7.3.4 Burden related to autism
According to parents’ estimation on the additional cost for treatment and caring of
their children with autism, the mean expense of one child with autism in Beijing was
£850 per month and £697 in Qingdao. Overall, 58% of the families spent £700-800
per month to support one child of autism and 32% of them spent between £800 and
£1000 per month. All the costs were covered by the parents except those children who
received £50 as government allowance per month in Beijing.

When parents were asked to quantify the degree of burden they experienced because
of having a child with autism, 38% of them considered there was a certain amount of
burden placed upon them, and 30% considered it as a huge burden that they were
almost unable to tolerate. The results from interview are shown in Table 7.3.

7.3.5 Local policy for autism
Parents from seven provinces reported they had to apply for a disability certificate for
their child in order to receive an allowance from local government. In this study, the
parents of only eight children (12%) had or wanted to apply for this certificate, while
the rest did not express a willingness to apply because they did not want their children
to have a record in their files for the rest of their lives. The average monthly expense
for autism among children who have or wanted to apply for the certificate was £618.8,
while the expense was £804.9 for children whose parents did not want the certificate.
The expense of the former was significantly lower than the later (Mann-Whitney U
test: z=-2.314; p=0.02).

Parents from Beijing (n=21, 30%) reported that it was not easy to obtain the disability
certificate even if their child met the criteria required by the government. The issue of
the certificate involved various authorities including Beijing China Disabled Persons’
Federation (BCDPF), the local community, or a confirmed diagnosis from wellknown authorised hospitals. It was reported that officials in the local community were
not familiar with autism and it took a long time for parents to find out where to apply.
The evaluation arrangement was once a week, which was considered inflexible and
limited by the parents. With a disability certificate, a child with autism can receive
£50 per month as government allowance. The allowance was paid annually to the
parents to cover training for children with autism. Receipts from the training centres
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are required, and sometimes the money would go to the training centres directly as a
tuition fee.

Many young mothers within this sample expressed their desire to have another child.
The revised child policy allows a couple to have a second child if both parents are the
only child in their families379. In some provinces, if the child has a disability
certificate for a mental disorder, the parents can apply to the local family planning
committee to have another child. The committee will seek evidence of a confirmed
diagnosis and send a professional team to evaluate the child. In some provinces, a
confirmed diagnosis of autism is sufficient for having another child, while in some
provinces, a disability certificate is required. It was reported by a mother that the
requirements of having another child by the local government also included the age of
the mother and a low IQ score of the child. In certain cases, where a mother was
young when her first child was diagnosed with autism, she would have to wait for
several years to meet the requirement on mother’s age before she could have another
child. However, if, after receiving intervention programmes, her child now scored
higher on the IQ test, she would not be allowed to have another child as her child’s IQ
would not be low enough. Thus, as the requirements vary across regions, it can easily
lead to a sense of unfairness. The local policies of the other 18 regions for children
with ASC are summarised in Table 7.4 with details in Appendix 7.2.
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Table 7.3 Results regarding intervention and family burden
Questions
Initial training method

Categories

Number

(%)

Home training
ABA
Sensory/auditory
integration/other

5
48

(7)
(70)

16

(23)

1
2
3
4
6

30
23
9
6
1

(44)
(33)
(13)
(9)
(1)

≤ 7 months
8-10 months
>10 months

47
14
8

(68)
(20)
(12)

Speaking
Compliance with
instructions/orders
Play with others
Concentration
Stereotyped or odds behaviours
Understanding

44

(67)

13
3
0
1
5

(19)
(5)
(0)
(1)
(8)

Number of centres attended

Waiting time

Biggest improvement

Least improvement
Speaking
Compliance with
instructions/orders
Play with others
Concentration
Stereotyped or odds behaviours
Understanding
Missing

9

(13)

7
14
12
4
15
8

(10)
(20)
(17)
(6)
(22)
(12)

≤ 700
701-800
801-1000

32
15
22

(46)
(22)
(32)

Huge burden
Certain burden
Little burden
Missing

21
26
21
1

(30)
(38)
(30)
(2)

13
4
3
5
5

(13)
(6)
(4)
(7)
(7)

9
30

(13)
(43)

8
61

(12)
(88)

Expense (£ per month)

Degree of burden

Possible causes of autism
reported by parents
Depression/anxiety during
pregnancy
Exposure with computer
Early childhood disease
Parents' personality
Spoiled way of raising child
Chemical poisoning during
pregnancy
Don’t know
Disability certificate
Yes
No
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Table 7.4 Local polices for autism in 19 regions in mainland China
Region

Have policy or
not
(Y/N)
Y

Amount of
allowance

Requirement of
disability certificate

Beijing city

No of
responders
(%)
21 (30%)

Have special
training centre
(Y/N)
Y

Other policy

£ 50 monthly

Dongbei region

6 (9%)

Y

Very limited

1. BCDPF approval;
2. Local community;
3.Diagnosis from wellknown psychiatrists;
4. Evaluation (once a
week).
--

Y

--

Shandong province

7 (10%)

Y

None

1. Diagnosis; 2.
Evaluation;

Y

£1,000 in total

--

Y (but not good)

Y

£120 monthly

--

4 (6%)

N

None

1. Diagnosis from wellknown psychiatrists
2. Evaluation (twice a year)
--

For a second child; 1. mother
≥32 years old;
2. child’s IQ < 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

Shanxi province

4 (6%)

Y

Fujian province

5 (7%)

Zhejiang province

Guangdong province

1 (1.5%)

Y

More flexible

Y

Sichuan province

2 (3%)

N

More but don’t
know how
much
--

--

--

Other 11 provinces

19 (28%)

N

None

--

--

--: not available. Y: Yes; N: No.
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For a second child: 1. child
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certificate.
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7.4

Discussion

This chapter described the service pathway from first awareness, to diagnosis and
then intervention drawn from the interviews with 69 parents of children with autism
in special training centres in mainland China. The findings suggested several potential
reasons which may lead to a delay in diagnosis and intervention for children with
autism in mainland China: the lack of awareness among parents, cultural influence on
mental health, old sayings for language delay, and under-developed healthcare and
education systems.

7.4.1 Limitations and further research directions
It is important to note several limitations of this study. Since it was an opportunistic
sample, selection bias might be introduced as the parents who did not participate in
this study might have undergone a different pathway from the parents participated.
The sample of this study was selected within children who already had a diagnosis of
autism and were already in special rehabilitation centres for intervention. These
children can be considered as part of the extreme end of all the children within the
autism spectrum in mainland China. As the familiarity within the general public with
autism and service provision is different across regions, the accessibility for diagnosis
and intervention is different. This phenomenon may lead to different experience on
the pathway, especially between rural and urban as well as between families with high
and low social status. Future studies should also focus on the children with other
subtypes on the spectrum, and families who do not have access to those centres due to
various reasons. There might be recall bias as most of the findings were based on the
memory of the parents or caregivers. The interviews were only recorded by hand.
However, the key points from interview were re-checked with the parent at the end of
each interview, so the effect of recall bias should have been minimised. Most of the
informants were mothers of children with autism, however, it is also important to
learn about the experience from the fathers’ perspective. In further research, more
male participants are needed in order to represent both parents’ points of view. This
study collected data based on semi-structured interviews with a self-developed
questionnaire that limited the more in-depth information. Further study could adopt
multiple interviews and a longer-term observation of families. The age of children
with autism in this sample were generally between 3 to 6 years old, which only
reflects the situation among children who had been diagnosed relatively recently.
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There are many children beyond this age range who might have different experiences
regarding the service provision. Thus, further studies should 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%) had the disability certificate or their
parents expressed the willingness to apply for it. People with mental disorders usually
experienced stigma, stemming within and outside the family influenced by societal
beliefs372. As autism is a mental disorder categorised into the discipline of Psychiatry,
many informants in this sample (especially the older generation) considered it at best
as not good, and at worst as very bad. Previous studies reported that family members
may feel shamed and embarrassed by their children which can trigger self-stigma380.
Thus, some of the families interviewed preferred to keep it secret and pretended there
was nothing wrong or that something else was wrong (but not a mental problem) with
their child. After the diagnosis, the family may keep the child at home and avoid
contacts with the other people. This could impede the child’s development and make
the situation even worse. When the community found out about the child’s condition,
stigma might arise from the community and society, which known as the courtesy
stigma380. This might be one of the reasons why the families wanted to keep it a secret
in the first place. Courtesy and self-stigma could have impacts on each other in the
context of Chinese culture. The more courtesy stigma received by family members,
the more negative self-evaluation, negative emotion and behavioural withdrawal may
occur381. Children with autism sometimes present challenging behaviours and their
lack of social skills leads to inappropriate behaviours which might be considered as
impolite or even dangerous by others382. If the others are not aware of this condition,
the misunderstanding from others might put a lot of pressure on the parents. The lack
of knowledge and recognition of autism in the society, the more difficult the children
with autism will be diagnosed and more difficult that the parents and families will get
support and help they need. The stigmatisation might be an important factor for
further service and policy development for autism in China.

7.4.3 Old sayings and early detection of autism
There is an old saying in Chinese culture related to language delay. It says that the
child who speaks late during childhood will turn out to be smarter than others in the
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future. This ancient belief has a long history in China and is rooted across generations.
Even today, many grandparents still consider language delay as a good sign that
predicts future success especially among boys. Thus, if the child cannot speak at the
time when they should have acquired speech, the grandparents might be pleased and
tell the young parents this old saying. In this sample, almost half of the children (33,
48%) who showed obvious language delay had been noticed by their family, and just
over a quarter of the families took it as a good sign. This result indicated that the old
saying may have partly impeded the early identification of autism. This had been
suggested by a Chinese study on education provision for autism in rural areas in
Jiangxi province352. A similar belief in India was reported to have potentially delayed
the diagnosis of autism, which was “the male Indian child speaks later”383.

7.4.4 One-child policy and seeking intervention within Chinese parents
The one-child policy has been implemented in mainland China since 1980 as a
strategy for birth control and long-term development384. In China, many young
couples who were born in the early 1980s have become new parents. Because of the
one-child policy law, both parents are the only child in their own family. Their baby is
therefore likely to be the only grandson or granddaughter within the two extended
families. This is called the 4:2:1 phenomenon385. As a result, the child receives
focused attention from the parents and especially from the grandparents. They
anticipated all the needs of the child which makes it possible that the baby would not
need to develop certain abilities on their own. This is known as the “Little Emperor
Phenomenon” in mainland China385. In such family, the child’s future is the future for
the whole family.

In mainland China, the large population contributes to the competitive environment
for education and career development, so a child’s test scores are considered as an
issue of enormous importance to parents in general. Most parents in this sample
expressed their concerns about the learning potential of their children, which lead
them to seek all kinds of intervention and therapy when they realise something was
wrong. The implications of a child with special conditions are thus possibly even
more important in mainland China where each family only have one child. In this
sample, it seems that most efforts of parents were made 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 recording and monitoring system for autism in
mainland China. Due to the lack of knowledge and accessible information, the
awareness of autism could have been considerably impaired. The local policies for
autism were found to be diverse within mainland China. The policy in one region is
generally not applicable to other regions. The local policy for children with autism
may depend on how familiar autism was to the local medical institutes. For example,
if there are psychiatrists or paediatricians who are specialised in autism in one
hospital, the referral to this hospital regarding autism would happen more often. This
could lead to more confirmed cases identified in this region. As a result, in this sample,
the government and local authorities of some regions were more aware of autism and
paid more attention to the needs of children with autism and their families than the
other regions.

7.5 Conclusion
The healthcare and education system for autism has not been well developed in
mainland China. Most of the time, parents initiated the service pathway without prior
knowledge or general guideline for the referral for autism. In addition, there are many
culturally specific issues for children with autism in mainland China which add
barriers to the pathway. As a result, the diagnosis and intervention is relatively
delayed. There is a need to develop a specific autism-related service with standard
policies and regulation to cater to the needs of affected children and their families.
Improving public awareness of autism and increasing support from government and
society could reduce stigma and ultimately reduce some of the burden on families
with children having autism.

132

Chapter 8: Users’ Perspective in Hong Kong

Chapter 8 Service Provision for Autism in Hong Kong from
Service Users’ Perspective

8.1 Introduction
Hong Kong is located in the south of China and 95% of its residents are Chinese. In
1994, the Health and Welfare Bureau adopted the prevalence of autism as 8-10 per
10,000 reported by the UK and estimated that 6, 500 children would be expected to
meet a diagnosis of autism in Hong Kong386, 387. In 2007, an epidemiological study
conducted in Hong Kong reported a prevalence estimate of ASC was 16.1 per
10,000370. This result was much lower than the prevalence estimates reported in recent
Western studies, which were around 1%125, but doubled the early estimate. One
possible explanation for the lower estimate might be that the estimate was generated
retrospectively from healthcare records rather than the prospectively conducted
epidemiological studies in the general population.

As a part of China, Hong Kong has a unique history because it was a British colony
between 1842 and 1997370. During the colonial period, Hong Kong adopted the
British colonial administrative system. Autism was almost unheard of between the
early 1960s and 1980s. At that time, children with autism were treated in the same
way as individuals with mental handicap (MH)

370

. The milestone of the service

development was a symposium on autism and children with developmental
disabilities in Hong Kong in 1989370. After this symposium, a working group for
autism was established by the Hong Kong government under the Health and Welfare
Bureau in 1992 to review existing healthcare and education service provision for
autism in Hong Kong. Since then, the psychological services for children with ASC in
Hong Kong were gradually developed387.

In order to learn about the current healthcare service and education provision in Hong
Kong, this chapter first identified the existing service settings for ASC in Hong Kong
from published literature and then investigated service 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 Web of Knowledge databases to
identify previous literature on service provision for ASC. The following search terms
were used: “Autism” OR “Autistic Disorder” OR “Autism Spectrum” OR “Pervasive
Developmental Disorder” OR “Asperger Syndrome” AND “Hong Kong”. The
inclusion criteria for study selection included: 1) the study must be an original report;
2) it must focus on Hong Kong; 3) It must focus on the healthcare service or
education provision for ASC. The information of main settings of service provision
was summarised from the identified studies.

8.2.2 Participants
The participants were the parents of children who already had a diagnosis of ASC in
Hong Kong. They were recruited from special rehabilitation centres of the Heep Hong
Society (HHS). HHS was established in 1963 as a non-governmental organisation. It
was established to provide rehabilitation services to pre-school aged children with
special needs and supports to their families345. There are 28 HHS centres in Hong
Kong. The HHS was contacted and four centres agreed to participate in this study.
The four centres were Chan Chung Hon Centre, Alice Louey Centre, Chun Shek
Centre, and Tai Ping Centre. The first centre is located in Kowloon East and the latter
three are located in New Territories East. The inclusion criteria for participants were
as follows: 1) the child had an ASC diagnosis; 2) the child was currently studying in
participated centres. On average, there were 60 children in each centre, and
approximately half of them were children with ASC. All the parents of children in
those four centres who met the inclusion criteria were contacted. In total, 34 parents
(34/120, 28.3%) gave consent to participate in this study.

8.2.3 Procedure
This study was conducted through a collaboration of University of Cambridge and the
Chinese University of Hong Kong (CUHK). Ethical approval of this research was
obtained from the Survey and Behavioural Research Ethics Committee of the CUHK.
The invitation letters and consent forms were distributed to parents through the HHS
administration. The completed consent forms were collected by the centre
administrators and returned to the candidate. After the consent from parent was
134

Chapter 8: Users’ Perspective in Hong Kong

obtained, an interview appointment was arranged. The questionnaire used for
interview was developed from previous interviews with parents in mainland China
(Chapter 7). The full questionnaire is provided in Appendix 8.1.

8.2.4 Data collection and analysis
The interviews were semi-structured, each lasting for 1 or 1.5 hours. Because many
parents spoke Cantonese rather than Mandarin, during each interview an interpreter
fluent in Cantonese and Mandarin was present to help. All the interviews were audiotaped with permission. The transcripts were read by the candidate to identify possible
text segments for coding. Both qualitative analysis and quantitative methods were
used in further analysis. The parents were referred as P1 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 Web of Knowledge search identified 62
papers (including duplicates). After the removal of duplicates, the abstracts were read
and examined according to the inclusion criteria. Five papers met the inclusion
criteria, four of which were reports of service provision in general369, 370, 388, 389. The
other one was an abstract of a Satellite Symposium for Child Neurology on ASC in
Hong Kong386.

8.3.1.1 Early detection of ASC
In Hong Kong, the Maternal and Child Health Centres (MCHC) provides a
comprehensive range of health prevention services from birth to 5 years old through
an Integrated Child Health and Development Program. A “Comprehensive
Observation Service” (COS) was introduced in 1978 for early detection of
developmental problems conducted in the MCHC. This service achieved its purpose
by screening children from birth until the age of 3 at three age points including 3
months, 6-9 months and 3 years old. The screening provided assessments on gross
and fine motor development, vision, hearing, speech and behaviour adaptability.
Screening conducted by COS is a national routine check-up for all children born in
Hong Kong. It is free and follows automatically from birth. However, the screening of
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ASC is not part of the COS. The MCHC adopted the CHAT to screen children who
are older than 18 months for ASC. Children who screened positive or are suspected of
having ASC are referred to the Child Assessment Centre (CAC)345.

8.3.1.2 General referral sources to CAC for ASC
The CAC was established by the Medical and Health Department (MHD) after the
adoption of a UK model for disability assessment369. There are seven CAC for 18
political districts in Hong Kong in total. The MCHC can refer the children to
paediatricians or clinicians of child care in hospital, clinical psychologists and doctors
from private practice as well as Student Health Service345, 369. The recommendation
from registered doctors or psychologists is required for the referral to CAC.

8.3.1.3 Multi-disciplinary assessment and afterward referral
In each CAC, the child is assessed by a multi-disciplinary assessment team consisting
of developmental paediatrician, clinical psychologist, child psychiatrist, speech
therapist, occupational therapist, physiotherapist, audiologist, orthopaedist or
optometrist, medical social worker and a nurse. Besides assessment, a management
plan for each child is provided by the team after discussion. The multi-disciplinary
team then refers the child to possible agencies for intervention and education. The
team also provides developmental guideline and counselling for parents369.

8.3.1.4 Pre-school therapy and training programme for ASC
A special autism training programme was developed by the HHS for children aged 26 years old with ASC in Hong Kong. The training provided in HHS centres was
adopted and adapted for local use from the intervention programme called
TEACCH345. HHS has in total 28 training centres scattered in different regions of
Hong Kong to cater to the needs of local children and their families. After the referral
to CAC, the assessment team refer the child to a HHS centre for training and also
helps the child to get onto the waiting list for identified centre.

The other training service for pre-school children includes the Early Education and
Training Centre (EETC), Integrated Child Care Centre (ICCC), Special Child Care
Centre (SCCC), Integrated Programme for Mildly Disabled Children in Kindergartens
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(IK/G) and Preparatory Class in Special School. These schools provide training for
children with developmental disabilities, but not specifically for ASC345, 369.

8.3.1.5 Education service for primary school aged children
In Hong Kong, there has been no uniform education programme specifically for
primary school aged children (7-12 years old) with ASC. At the age of 6, each child is
required to be evaluated, the results of which will divide them into either mainstream
or special schools. The child with an IQ≥70 reported by the evaluation can enter
mainstream schools, while those with IQ<70 are placed in special schools for children
with all kinds of mental disabilities. It was reported that there had been no specialised
programmes for children with Asperger Syndrome in Hong Kong 369, 370.

8.3.2 Quantitative results from closed questions

8.3.2.1 Children’s characteristics
There were in total 34 children whose parents participated in this study, of which 27
were boys (79%) and 7 were girls (21%). Two centres had 10 participants each and
the other two centres had 8 and 6 respectively. The centres provided services for
children aged 2 to 6 years old. The mean age of children in this study was 4.5 years
old (range: 2.5-5.9). All the children were born in Hong Kong, 20 of them (59%) were
the first child of their parents, 12 were the second (35%) and two were the third (6%).

8.3.2.2 Parents’ characteristics
Among 34 families, both parents in two families attended the interview, while in five
families only fathers attended. The interviews with the remaining 27 families were all
with mothers only. There were 8 mothers within each of the following three age
ranges: ≤25, 25-29, and 30-34. The remaining 10 mothers gave birth to their children
with ASC when they were 35 years old or older. In terms of the education background
of parents, 20 mothers (58.8%) and 19 fathers (56%) did not 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 (range: 1.4-3) when the first awareness of
abnormal development arose. In 19 families (56%), the condition was first noticed by
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parents and 10 children (29.4%) were detected by doctors during check-ups in
government health hospitals. Among 34 families, 18 families (53%) took their
children to hospital because of the language delay. Six families (17.7%) recognised
the language delay in their child but considered it to be a good sign for future success
of the child and did not seek help at that time.

Thirty children (88.2%) attended governmental health hospitals and three families
(8.8%) took their children to private clinics. After initial referral, 29 families (85.3%)
were given the diagnosis in CAC, while the others were diagnosed in private clinics.
The mean age of diagnosis was 2.4 years old (range: 0.25-4). Twelve parents (35.3%)
recalled the diagnostic process during referral lasted for 31 to 60 minutes and another
12 parents recalled it to be less than 30 minutes. Sixteen children were given a
diagnosis of “Autism”, and 11 were given a diagnosis of “Tendency of autism” or
“Suspicion of autism”. Five children (14.7%) were given a diagnosis of “Autistic
features”, and two (5.9%) did not receive a diagnosis at first but received the
diagnosis before this study. The assessment process from hospital referral to diagnosis
in CAC took an average of 4.7 months. The average (mean) 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 period of 12 to 24 months from onset,
through presentation of autistic features to the notice of abnormality, until referral for
children with ASC in Hong Kong370,

390

. The COS did not conduct compulsory

screening between 9 months and 3 years old, and the COS screening process did not
include screening for ASC. In this sample, the mean age of first awareness was 1.8
years old and 71% of the children’s condition was not recognised by doctors at first.
Twenty-eight (82.3%) children were diagnosed before the compulsory assessment
took place. The findings suggested the majority of children with ASC in this sample
were not detected by the compulsory screening but by their parents.

8.3.2.5 Intervention of ASC in Hong Kong
Following suspicion of autism or related developmental condition, many parents took
their children to attend a variety of intervention programmes while they were waiting
to enter the HHS centres. The mean time period between diagnosis and the initiation
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of intervention was 3.5 months. The mean age of initial intervention after diagnosis
was 2.8 years old. However, the mean time on the waiting list to enter an HHS centre
was 14.8 months and the mean age of children when entered an HHS centre was 3.7
years old.

Fifteen children (44.1%) received integrated intervention in private centres that was
similar to the training in HHS centres. Another 15 children (44.1%) attended private
intervention courses such as speech therapy or occupational therapy before entering
HHS centres. Within various private intervention courses, the following three courses
were the most frequently attended: speech therapy (ST) (73.5%), occupational therapy
(OT) (71%) and the one-to-one training (67.7%). Other therapy included group
therapy (50%), physical therapy (35.3%), and early routine training. Sixteen children
(47%) also attended normal kindergarten besides special intervention. In total, 32
families (94%) still sent their child to other intervention courses besides the training
in HHS centres. There were 22 children (64.7%) who only attended one integrated
centre while 8 children (23.6%) had been to two and four children had been to three.
Nineteen families (56%) wanted their child to improve language skills through
training and in reality, 11 families (32.4%) considered the greatest improvement of
their children was language and six families (17.7%) considered the daily routine was
the biggest improvement.

8.3.2.6 Burden related to ASC and suspicious causes
Seventeen families (50%) considered having a child with ASC as a huge burden while
9 parents (26.5%) considered it as certain burden. Twenty-six parents (76.5%)
described their lives as currently stable. The reported monthly costs for autism varied
among families. 21 families (61.8%) spent less than 5000HK$ (£406) to support one
child with ASC and 10 families (29.4%) spent more than 5000HK$ (£406). The mean
percentage of costs for ASC in monthly family income was 21%. Twenty-six parents
(76.5%) reported they had a disability certificate that provided free entry to zoos or
other children’s facilities in Hong Kong, while the others did not.

When asking the parents about possible reasons for ASC, half of the parents (50%)
could not think of any particular reasons, 6 parents (17.7%) mentioned depression
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during pregnancy and 4 parents (11.8%) suggested the possibility of chemical
exposures during pregnancy.

8.3.2.7 Parents’ awareness and participation in training
Among 34 parents of autistic children, only 19 (56%) used the internet to search for
information about autism and possible training opportunities after first awareness of
autism or diagnosis. All the parents were familiar with the procedure of daily training
in HHS centres, although only ten of them (29.4%) were aware of the training theories
such as the ABA, TEACCH or RDI which were current theories of intervention for
children with ASC343, 345, 367. Only 15 of them (44.1%) had ever attended training
courses for parents to learn about how to help their children outside the classroom.
The healthcare and education pathway is shown in Figure 8.1. The time delay from
first notice to intervention is shown in Figure 8.2. The parents’ responses to the closed
questions during the interview are shown in Table 8.1.
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Figure 8.1 Healthcare and education pathway of ASC in Hong Kong
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Figure 8.2 Time delay in the healthcare pathway of ASC in Hong Kong
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Table 8.1 Parents’ responses to closed questions on service provision for ASC in Hong Kong
Characteristics

Number
(%)

Maternal age
≤25
25-30
31-35
>35
Mother’s education
Secondary school
High school
College
Graduate student
Father’s education
Secondary school
High school
College
Graduate student
Missing
Caregiver
Parents only
Grandparents
Housemaid
Age of notice
Language delay good
Yes
No
Way of notice
Parents suspicion
Government doctor
Private doctor
Teacher or others

Characteristics

Number
(%)

Direct to CAC
8 (23.5)
8 (23.5)
8 (23.5)
10 (23.5)

12 (35.3)
8(23.5)
14(41.2)
0
7(20.6)
12(35.3)
11(32.4)
3(8.8)
1 (2.9)
13(38.2)
10(29.4)
11(32.4)
1.8 yrs
6(17.7)
28(82.3)
19(55.9)
10(29.4)
3(8.8)
2(5.9)

Yes
No
Use internet
Yes
No
Missing
Age of diagnosis
Age of initial training
Age of training in HHS
Time delay
Waiting for diagnosis
Waiting time to HHS
Notice to training
Diagnosis to training
Notice to diagnosis
Initial training method
Daily routine
Integrated training
Private training
Government training
Number of centre
1
2
3
Private ST
Private OT
Private PT
Early routine training

Characteristics
Group therapy

32(94.2)
1(5.9)
19(55.9)
8(23.5)
7(20.1)
2.4 yrs
2.8 yrs
3.7 yrs
4.7 months
14.8 months
12.1 months
3.5 months
9.3 months
3(8.8)
15(44.1)
15(44.1)
1(3.0)
22(64.7)
8(23.6)
4(11.8)
25(73.5)
24(71)
12(35.3)
10(29.4)

Number
(%)
17(50)

Characteristics

Number
(%)

1st referral hospital

One-to-one training
Music therapy
Acupuncture
Brain massage

23(67.7)
6(17.7)
8(23.5)
5(14.7)

Health hospital
Private hospital
Psychiatric hospital
Assessment hospital

30(88.2)
3(8.8)
1(2.9)

Detoxification
Normal kindergarten
Other therapy than HHS
Know training theory
Parent therapy
Symptom of notice
No speaking
No eye contact
No response
No peer relationship
Repetitive behaviours
Biggest improvement
Speaking
Daily routine
Concentration
Stereotyped behaviours
Understanding
Sensory Integration
Missing
Expect improvement
Speaking
Play with others
Stereotype behaviours
Missing

1(2.9)
16(47)
32(94.1)
10(29.4)
15(44.1)

CAC
Private assessment
Psychiatric
Diagnosis
Autism
Autistic features
Tendency of autism
Other diagnosis
Time of diagnosis
≤15 minutes
16-30 minutes
31-60 minutes
<60 minutes
Missing
Degree of burden
Huge burden
Certain burden
No burden
Expense of autism
<1000HK$
1000-2000HK$
2000-5000HK$
>5000HK$
Missing

29(85.3)
1 (5.9)
3(8.8)
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18(52.9)
4(11.8)
5(14.7)
1(2.9)
6(17.6)
11(32.4)
6(17.7)
2(5.9)
2(5.9)
3(8.8)
3(8.8)
7(20.6)
19(55.9)
4(11.8)
4(11.8)
7(20.6)

16(47.1)
5(14.7)
11(32.3)
2(5.9)
1(2.9)
11(32.3)
12(35.3)
8(25.5)
2(5.9)
17(50)
9(26.5)
8(23.5)
1(2.9)
11(32.4)
10(29.4)
10(29.4)
2(5.9)

Characteristics
Percentage of
monthly
expense
Suspicious causes
Maternal depression
Computer
Early childhood
disease
Chemical during
pregnancy
Vaccine
None
Others
Disability certificate
Stable

Number
(%)

21%
6(17.7)
1(2.9)
3(8.8)
4(11.8)
1(2.9)
17(50)
3(8.8)
26(76.5)
26(76.5)
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8.3.3 Qualitative results: Description of service provision by parents

8.3.3.1 Compulsory assessment for ASC in Hong Kong
At the age of three, when the child is ready to go to kindergarten, the social workers
in local health hospitals contact the parents to bring their child to have assessments for
developmental disabilities. Once the child is suspected for autism, the health hospital
refers the child to the CAC in their residential region. Once the child has an ASC
diagnosis from the CAC, the health hospital will recommend the child to wait in line
to enter a HHS centre for intervention. The child can still go to normal kindergarten as
long as the kindergarten accepts the child. The report provided by the doctors will be
in the child’s health record.

When the child is six years old, the child is contacted to have a compulsory
assessment in CAC. After the assessment, if the doctor recommends that the child can
go to mainstream school, then he/she can go with or without informing the school of
the previous diagnosis. However, the recommendation will be in the education system
as a record and the school can track it anytime they want. If the doctor recommends
the child to attend special school, the child cannot attend a mainstream school. Thus,
their education pathway will be totally different from typically developing children.
Education and a career are not guaranteed for mature individuals with ASC in Hong
Kong. There are sheltered workplaces for people with disability. However, since there
are limited places available, the waiting time is also long.

8.3.3.2 Diagnosis of ASC in Hong Kong
If parents are concerned about their children, they can take them to doctors either in
government-owned hospitals or private clinics, as they are equally positioned in the
health system. Their recommendations for CAC referral follow the same procedure.
The parents can take their children to CAC for diagnosis and they can also pay to get
diagnosis in private clinics. During the hospital referral for ASC, it is usually a nurse
who asks parents the screening questions and then makes an appointment with a
doctor for the child. There is a waiting period for the doctor’s appointment. During
the appointment, the doctor conducts direct observation of the child and other
examinations such as hearing, sight, and brain scan. When the result suggests the
possibility of ASC, the doctor refers the child to the CAC for further assessment.
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There is usually another waiting period before the CAC appointment. During the
CAC referral, the nurse asks screening questions and probably observes the child for
about 15-20 minutes before referring the child to the doctor. The doctor will observe
the child, asking parents regarding the child’s behaviours as well as recommending
other assessments. The parents need to wait for another period of time to complete all
assessments required by the doctor. After gathering all the results from assessments,
the doctor provides a diagnosis. The diagnosis will be put into the records in the
health system as a statement.

8.3.3.3 Intervention courses in governmental health hospitals after diagnosis
According to the parents’ report, after the diagnostic assessment in CAC, social
workers provide parents with the options of available services. There are usually two
governmental supported services: 1) HHS training centre if between 3 and 6 years old;
2) Early Development Training centre if under 3 years old. They can be placed on the
waiting list for both if the child is under 3 years old as both services have long waiting
lists. However, once the child is accepted by one government supported service, the
waiting on the other service will be terminated automatically.

The social workers also provide information of intervention programmes in health
hospitals. The health hospital in their residential district is usually the first option. The
appointments of special intervention programmes in health hospitals need to be
booked by parents. The training programmes in health hospitals usually include ST,
OT and/or Physical Therapy (PT). There is a waiting time before receiving the therapy
since there is a general shortage of therapists in such hospitals. During the waiting
period, the parent can consult doctors on general problems of the child such as eating
and sleeping. The training programmes in health hospitals are relatively cheap if
recommended by the doctors in these hospitals. The first class of each course costs
100HK$ (£8), and then 60HK$ (£5) per class for the rest of the training. Each class
lasts for 45 minutes. The social worker also provides information about the other
private training centres but it is limited. In general, it is the social worker’s
responsibility to contact the parents and assist them to complete all the assessments
required by the doctor of each child. One parent suggested the doctor in the health
hospital could recommend new programmes for children with ASC during the
consultation. They suggested those courses would be cheaper if recommended by
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doctors but the doctors wouldn’t do so voluntarily. Most 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 centres in September and January
respectively. After evaluation, the therapists discuss the ability of the children and recategorise them into three to four groups. New schedules are set up for each group
according to their ability as follows: 1st group: severe autism (TEACCH group); 2nd
group: less severe autism and other global delay; 3rd group: other severe disability
such as the Down Syndrome, severe physical disability, Mental Retardation and other
developmental disability. The daily schedule in HHS centres for autism is provided in
Appendix 8.2. The one-to-one training can be ST, OT and PT with each course once a
week or twice a month for each child. The whole day training starts from 9:00am to
3:30pm, Monday to Friday.

The cost of general training in HHS centres is 354HK$ (£28) per month. Besides this,
the HHS has a five-day preparation course in the summer vacation for children who
will enter in the new term. This pre-class has to be fully paid for by parents. In HHS,
there is a non-government support training programme called “Green Plan” for
children with ASC. The training includes ST, OT, sensory integration therapy, social
class and one-to-one training class. The cost is 650-680HK$ (£53-55) for each 50minute class once a week. The parents have to pay for it themselves.

8.3.3.5 Description of the training in private centres for ASC
Private centres in Hong Kong usually provide 3-hour training per day from Monday
to Friday. Information about those centres is available through the internet or through
the HHS parents’ resource centres. The course includes ST and OT with ratios of one
therapist to six children. The cost is around 8,000-10,000HK$ (£648-810) per month.
Several private centres provide training once a week. Each class is one hour at the
price of 450HK$ (£37). It was reported to help the child to improve their recognition
such as “small and big, colour, recognize objects and so on”. They also provide a fullday course which costs 9,000-10,000HK$ (£731-812) per month without the presence
of parents. Several private centres for ASC are non-profit organisations. They provide
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45-minute class on ST and OT once a week. Normally it is 300HK$ (£25) per class.
However, if the child is waiting to get into a HHS centre with parents only relying on
governmental baseline living support, the courses will be free of charge or at a very
low price of 50HK$ (£4) per class until the child gets into a HHS centre.

8.3.3.6 Other therapy for ASC in Hong Kong
Besides the intervention in HHS centres, many parents tried to find other therapy in
order to get more intervention for their children. The private therapy includes group
therapy, ST OT, PT, music therapy, individual training, acupuncture, brain massage,
holistic therapy and detoxification therapy.

Private ST or OT is usually 400-900 HK$ (£32-73) per class for 45 minutes in a profit
organisation and 300HK$ (£24) per class in a non-profit organisation. One-to-one
training usually costs 300-400HK$ (£24-32) per hour. Acupuncture therapy was
suggested by eight parents to be effective for the speech development of their children.
It is 30 minutes per session with approximately 15 needles on the forehead and side
head of the child. One parent reported the cost was 15,000HK$ (£1,215) per month in
private setting and 1000-2000HK$ (£81-162) per month in a governmental hospital.
One parent took the child to acupuncture 2-3 sessions a week at a price of 300HK$
(£24) per session. Music therapy 30 minutes per week was reported by one parent to
be good for temper control at a price of 1,740HK$ (£141) per month. The brain skull
massage was mentioned by five parents as good for sleeping at a price of 400650HK$ (£42-53) per 1-hour session.

8.3.3.7 Support and training for parents
The HHS holds three regular seminars and lectures for parents. Each HHS centre has
a parent resource centre that provided information and organised social events for
parents. In some mainstream kindergartens, neighbourhood advisory consultation is
provided to support parents. There is a parent training programme held by a Hong
Kong parent. The mother learnt the training method for ASC in Australia and she
started this course to teach parents to train their children at home. This programme
runs once or twice a year. It usually has two to three classes a week for one month.
The tuition of this course is 2000-3000HK$ (£162-243). Each course hosts 20 to 30
parents.
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8.3.3.8 Disability certificate and disability allowance for ASC
The parent of a child with ASC can apply for a registration card of disability that lists
the condition of the child on its back side. This card can help the parents to explain
the child’s condition to other people if necessary and also can be used as a free or
discounted ticket to certain parks in Hong Kong. Once the child’s record is in the
health system for ASC, the government will provide a disability allowance of around
1,288-1,315HK$ (£105-107) to each child monthly. The allowance is transferred to
the parents’ personal bank account. The government supported baseline living
allowance for an adult who doesn’t have a job is 2000HK$ (£162) monthly, and
3000HK$ (£243) for a child with ASC in such a family.

8.3.4 Qualitative results: Parents’ perspective on service provision in Hong
Kong

8.3.4.1 Parents’ perception from early detection to diagnosis
Several parents expressed their frustration regarding the early detection. After the
child was referred to hospital for ASC, there were three separate periods of waiting
time before a diagnosis was made: from first referral to health hospital to actually
seeing the doctor in hospital, from recommendation to CAC for assessment to first
referral to CAC, and from first referral to CAC to actually having the assessments in
CAC. During the waiting time, the parents reported they were anxious and struggling
with what was going on with their child and did not know what to do (Box 8.1: P3-1,
P9-1).

8.3.4.2 Parents’ perception from diagnosis to training
After the diagnosis, parents indicated that there should be more therapists and
governmental centres in the future, so children can receive training earlier and would
not waste previous time on waiting (Box 8.1: P1-1, P21-1). While waiting to enter
HHS centres, many parents tried to find other possible training courses for their child.
However, most of the private training in Hong Kong was expensive. Thus, many
children received very little training until they entered HHS centre since their family
could not afford it (Box 8.1: P3-2, P27-1, P2-1).
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Box 8.1 Quotes of experience from early detection to training
“I did not know what was going on with my child at first and I felt really
upset… I went to the Child Assessment Centre… at the first referral we only saw the
nurse… the nurse recommended me to read some books in their library and I found
all those books were about autism…This was before the examination of the doctor
in CAC… From those books I learnt about autism and I felt really disappointed and
hopeless…after a while, when I saw the doctor in CAC, I had been prepared to
accept the diagnosis since I figured it out during the waiting time…” (P3-1)
“I took my child to CAC many times for different assessments…once for
hearing…then another appointment for brain…at last we got the diagnostic
results…”(P9-1)
“I hope our child would have entered the centre earlier…. it took so long only
for waiting to get in…if he had received the training earlier, he could be much
better now…” (P1-1, P21-1)
“My husband and I were reluctant to accept the diagnosis…we know there is
no cure to autism…we never stopped trying and took my son to any possible
training courses we could find and also we could afford…” (P3-2)
“I think as parents of a child with autism, we are very vulnerable and blind…
We do not know which therapy is good and which will not help…so we worked hard
to let the child try everything that is available…” (P27-1)
“Our family depends on the government’s basic living allowance… There are
three persons in my family, my mother, my son and me…We live in a governmental
house and receive the basic allowance of 2000HK$ (£162) per person per
month…My son is autistic, so he gets 3000HK (£243)… we can barely live on this
allowance. I want him to get training but the private centre costs 10,000HK$
(£810) per month…even private speech therapy and occupational therapy cost 450600HK$ (£36-49) per class…I simply cannot afford those…” (P2-1)
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8.3.4.3 Parents’ perception on training in HHS centres
Most parents were happy with the training in HHS centres since it was cheap and of
good quality. The therapists and social workers in HHS were reported to be very kind
and helpful. When asked about the suggestions for improvement of the HHS centre,
the most common suggestions were to have more such centres and more special
therapists. Since the ST, OT and PT courses were only once a week or twice a month
for a child, parents wished the courses could be more intensive. Some parents
suggested the classes in HHS could be more complicated and applicable to children
with different levels of ability. The parents suggested there could be more space in
each centre to separate autistic children according to different levels of severity (Box
8.2: P6-1, P32-1, P10-1, P13-1, P32-2, P20-1).

8.3.4.4 Parents’ perception towards the government policy for ASC
Parents suggested there was not much support for parents other than the appointments
with doctors and the arrangement of getting into HHS centres. Many of them learnt
about autism only when their child was diagnosed. During the waiting period from
first referral to intervention, there was no other information about the basic
knowledge or general strategy for autism available. The parents needed to find such
information mainly by themselves. Some parents wanted more training for parents to
help their children at home and to cope with their lives after the diagnosis. Some
parents suggested the disability allowance was too low to cover the private training
costs. Some parents suggested the private training were too expensive and the
government should establish some unified standards to control the price and provide
some vouchers to release the burden. They hoped the people who were working in
this field could have shown more compassion than just wanting to make profits. Some
parents hoped there will be more non-governmental private centres to help lowincome families (Box 8.2: P27-1, P22-1, P15-1, P15-2, P17-1, P13-1, P12-1).

8.3.4.5 Parents’ stress and concerns
Many parents especially mothers expressed their concerns and became distressed
during interviews. They described their feelings when they first got the diagnosis.
Some parents felt hopeless and did not recover for a long time. Even those parents
that coped better at present, showed great concern about the child’s future after 6
years old. (Box 8.3: P27-1, P13-3)
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Box 8.2 Quotes of training in HHS centres and policy for ASC
“I am satisfied with the courses here because it is an all day long course…the
training in the private centre was only three hours per day…” (P6-1)
“The people here are very nice to our child and to us…very helpful…they have
many materials for parents to borrow as well…” (P32-1)
“The ST, OT and music therapy here are very good, but only once a week is not
intensive enough…if there are more therapists here, we can have more classes per
week…otherwise we still need to go to private training centres or find a special
therapist besides the training in HHS…those private training costs a lot…” (P10-1)
“I hope the one-to-one training such as speech therapy, occupational therapy,
and integrated sensory could be at least once a week…” (P13-1)
“The training here is more suitable for a child who improved slowly…my son
had improved a lot and he can handle most of the courses because those courses
are quite simple…we need more complicated courses for children whose conditions
are not that severe…maybe include some other courses…” (P32-2)
“I think they should group the autistic children according their ability…I know
this must be difficult...there is not enough room and also not enough teachers to
take care of so many children…” (P20-1)
“I felt there was very limited support from the government and from the
society…” (P27-1)
“For a long time I only sent my child to normal kindergarten while waiting to
get into this centre…because I knew nothing about autism…I did not know we
needed to take him to other training early on…I only heard the term’ autism’ from
the doctor…the government should have more publicity on autism...” (P22-1)
“Many people still have no idea about autism…when we went out to public
places and my child showed autistic behaviours, some people around judged me as
I did not raise and teach him well… ” (P15-1)
“I did not know about autism before…even now I still do not understand why
my child has it…they told us our child is not normal, but we did not know how we
could help him…I don’t know whether he will get any better or can support himself
in the future…” (P15-2)
“I thought he just spoke late which I did not pay attention since my parents
told me to wait…” (P17-1, P13-2)
“I am very grateful to a non-profit training centre…we live on basic living
allowance from the government…they provided free training for our child until we
got in this HHS centre…They had helped many children who cannot go to
governmental centres and who cannot afford other private training…” (P12-1)
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Box 8.3 Quotes of parents’ stress and concerns
“When I first learnt that my child had autism, I did not know how this could
happen and I felt everything was falling apart…I had a nervous breakdown…I
cried a lot and was very unhappy…” (P27-1)
“It took me a year to accept the situation…Next year, he will have an
assessment to decide whether he can go to mainstream school…if he fails, we have
to send him to special school...” (P13-3)

8.4 Discussion
Having been adopted from the UK model since 1977369, there has been an increase in
services for children with ASC in Hong Kong following improved public awareness
and acceptance370. However, several problems of the system were identified from
interviews with parents.

8.4.1 The lack of government-supported training centres and special therapist
The waiting time for diagnosis and entrance to the HHS centres suggested an
imbalance between service supply and the needs of children with ASC. There is a
general shortage of government-supported centres. Thus, even if the child’s condition
was detected early, the long waiting time would still delay intervention which could
be crucial to future outcome. Further, because of the shortage of special therapists,
private therapy without governmental support is very expensive and almost
unaffordable for many families in Hong Kong. The prices for private training vary,
which puts parents in a difficult and vulnerable position. As a result, in rich families,
the parents took their children to intervention as much as they could find and afford,
while in poor families, they could only wait to get into the HHS centres. Regarding
other therapies other than educational intervention, although some of them were
suggested to be helpful to some children, there was no reliable evidence to show the
effectiveness of these therapies. Therefore, this situation could lead to that a profit of
private business and a waste of money and time of children and their families. Certain
regulation and guideline for the choice of alternative therapies should be provided.

8.4.2 The government policy on ASC for children older than six
Compulsory assessment at the age of six decides the future education pathway of the
child in Hong Kong. If the child is not recommended to go to mainstream school, he
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or she can only attend special schools. Before 6 years old, children with ASC can
receive intervention in HHS centres to improve their ability. However, there has been
no such centre or school that could provide intervention for primary school aged
children with ASC in Hong Kong. The lack of specific strategy of education provision
for children after 6 years old has triggered concerns from parents on their children’s
future outcome.

8.4.3 Cultural influence and stigma
Although Hong Kong is metropolitan with a unique, mixed Eastern and Western
culture369, during this study several Eastern cultural issues still showed their
influences on people’s beliefs and attitudes towards children with ASC. One example
is an old saying in Chinese culture, which indicates that the child who speaks late
during childhood will turn out to be smarter than others in the future352. This was also
found in the interviews with parents in mainland China described in Chapter 7. A
study in mainland China found that people from the older generation in China tend to
believe boys usually speak later than girls352. A similar belief was also reported with
Indian parents of autistic children that have delayed the diagnosis of autism in Indian
studies383. Some parents took the older generation’s advice and waited until the child
showed more autistic behaviours, thus, causing the delay in diagnosis and intervention.

8.4.4 Limitations
The literature search was only conducted in two English databases. There might be
other papers about this topic in other databases that were not identified in this study.
All five studies were the reports from the service providers’ perspective and four of
them were published by the same author369, 370, 386, 388, 389. There might be different
points of view from other researchers on the service provision for ASC in Hong Kong.
The participants were recruited from only four centres of HHS. The opinions from
these 34 parents might be different from other parents of autistic children in Hong
Kong especially those who were not in HHS centres but in other settings. Most of the
parents spoke Cantonese, which was not the native language of the interviewer.
Although the interviews were assisted by an interpreter, there might be
misinterpretation due to language barriers. The interviews and the analysis were
conducted by the candidate only which might lead to bias during the reading and
coding of the transcripts. Only seven interviews were conducted with fathers, and the
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perspectives on the service provision from fathers might be different from those of the
mothers.

8.5 Implications and conclusion
In Hong Kong, the healthcare and education service specifically for ASC in Hong
Kong has been developed since 1990s370. The service pathway for children with ASC
is clear from the early identification to intervention in the current system. However, it
still needs improvement in order to be sufficient to meet the needs of children with
ASC and their families from the parents’ perspective.

The findings from the present study have implications for the service provision on
ASC in Hong Kong. The findings can inform service providers about the
disadvantages of the current system for children with ASC. This study found the
needs and supply of service for children with ASC is unbalanced. The lack of
professionals and intervention centres partly contributed to the considerable delay
from diagnosis to intervention. The current detection of ASC largely depends on the
recognition and initiation by parents but not clinicians. The national screening for
disabilities does not include ASC which if added could potentially improve the early
diagnosis and intervention of ASC in Hong Kong. The findings can improve the
public awareness and understanding of autism and thus reduce the stigma towards
children with autism and their families. This study identified the confusion of this
condition and the frustration on the service pathway, which indicated the lack of
knowledge of this condition in the general public. Reports from this study can help to
conduct further public education and campaign for ASC. It can also improve the
communication among parents with children having ASC as they may be now aware
that they share similar experience with each other. It can also inform other parents of
possible strategies and solutions in terms of seeking help on diagnosis and
intervention for ASC in the future. Most importantly, these findings may help to
establish the communication between parents of children with ASC and those of
typically developing children. It can be used to inform other parents of the existence
of this condition especially during compulsory screening in health hospitals before the
age of 3. The increase of knowledge of ASC in parents of typically developing
children would help to reduce the stigma towards this condition 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 methodology in the previous Chinese
studies was different from the West which led to incomparable results72, 292. One of the
differences between Chinese and Western studies was the adoption of screening
instruments. Mainland China has a large population and most of the screening
instruments used were developed in the West more than three decades ago281, 282. Thus,
the application of up-to-date and well-developed screening instruments from the West
to a Chinese population would be very helpful for further prevalence investigation.
This chapter introduced and applied a Mandarin Chinese version of the Childhood
Autism Spectrum Test (M-CAST) in a Chinese population as 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 from the Ethics committee in PUFH and
the Cambridge University Psychology Research Ethics Committee.

9.2.2 Development of the M-CAST
The CAST was translated from English to Mandarin Chinese by the candidate, a
native Chinese speaker. The M-CAST was back-translated into English by two
Chinese-English bilingual speakers, not involved with autism research. The validated
Taiwanese version of CAST was used as a reference version during adjustments of the
translation of the M-CAST. Both the UK CAST and Taiwanese CAST have some
examples in brackets after certain items. All those examples were adopted into the MCAST. In order to be culturally appropriate, the language adjustments were conducted
first through discussion within a group of professionals in autism in Beijing. It was
further reviewed by an experienced psychiatrist in autism in Beijing. The translation
aimed to be culturally appropriate for Chinese parents. The examples were given
which tried to give direct description of what the items on the M-CAST are looking
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for. For example, the item on eye contact was translated as eye communication in the
M-CAST other than “touch” which was used in Chinese CABS.

9.2.3 Confirmation of the M-CAST
The M-CAST was initially piloted with Chinese parents. The participants were 10
opportunistically selected outpatients in the Paediatric department of PUFH, aged 510 years old. The purpose was to confirm the translation and the examples of the MCAST. Parents were asked to fill in the M-CAST and provide feedback of their
understanding and interpretation of each item to the candidate. The feedback was
collected and then discussed by the professional group. The final version of the MCAST (items and affiliated examples) was then back-translated and the approval of
the final version was obtained from the UK authors of the CAST.

9.2.4 Scoring of the M-CAST
The M-CAST is a 37-item parental self-completion questionnaire, of which 31 items
are scorable. Scoring of the M-CAST was identical to the original CAST (Chapter
2.2.3.10 & Appendix 9.1). For each scorable item, 1 point is assigned for an ASCpositive response and 0 for an ASC-negative response. Thus, the total score ranges
from 0 to 3170. Additional information was also collected by the M-CAST: age of the
child, date of birth, sex, birth order, number of siblings, school year number, class
number, parental occupation, parental education background, contact information and
any parental concerns about the child.

9.2.5 Participants
Participants included two groups of children and their parents. Group 1 were 20
children with an existing diagnosis of ASC. They were recruited from the database
held by the Beijing China Disabled Persons’ Federation (BCDPF) and the state-owned
special rehabilitation centre in Xicheng district. BCDPF is a local branch of the China
Disabled Persons’ Federation (CDPF). It serves children with all kinds of disabilities
in Xicheng district. The inclusion criteria for Group 1 included: 1) child aged 4 to 10
years; 2) child with an existing diagnosis of ASC prior to the start of this study made
by a well-known psychiatric hospital in Beijing; 3) child living in Beijing at the time
of the study.
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Group 2 were 20 randomly selected typically developing children attending a primary
school in Xicheng district in Beijing. The age of children in primary school in
mainland China ranges from 6 to 12. The inclusion criteria for Group 2 included: 1)
child aged 6 to 11 years (in grades 1 to 4); 2) child in a mainstream primary school; 3)
child with no existing diagnosis of any developmental condition.

9.2.6 Procedure
All participants in Group 1 and Group 2 were sent an M-CAST pack by the candidate
through their educational institution. Each pack included four parts: an information
sheet; an M-CAST; a consent form; and an envelope for the return of the
questionnaire. In total, 40 packs were distributed. The M-CAST pack is provided in
Appendix 9.2.

9.2.7 Data analysis
Data entry of the M-CAST was conducted using Epidata391, 392, coded in Excel and
analysed using STATA 10.0. The distribution of scores on the M-CAST was examined
for each group separately, and then compared. The distribution of scores on the MCAST was described using means, standard deviations, 95% confidence intervals (CI)
and ranges. The distribution normality was examined by using the Skewness-Kurtosis
test. If the distribution was normal, differences in score distributions between two
groups were investigated using an Independent Sample t-test. If the score distribution
was not normal, the Mann-Whitney U test was used for comparison. The difference in
age between two groups was examined using the Kolmogorov-Smirnov test. The
association between age and score distribution was examined using linear regression.
An item analysis was also conducted. Differences in item response between the two
groups were examined using a Chi-square test. The UK cut-off of 15 was examined in
the score distribution to investigate its applicability to the Chinese population.

9.3 Results

9.3.1 Characteristics of children
There were 20 children in Group 1 and 20 children in Group 2. The mean age of
children with ASC in Group 1 was 5.4 years old (range: 4.1-8.7, SD=1.4). The mean
age of typical developing children in Group 2 was 8.2 years old (range: 6.3-10.6,
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SD=1.3). There were 15 boys and 5 girls in Group 1 and 13 boys and 7 girls in Group
2. The difference in age between two groups was significant (Kolmogorov-Smirnov
Test: p<0.001). Using linear regression, there was no significant difference in the
association between age and M-CAST score (Group 1: p=0.92; Group 2: p=0.16).

9.3.2 Score distribution
The mean score of the M-CAST in Group 1 was 20.7 (SD=3.2; 95% CI: 19.2, 22.1),
ranging from 15 to 26. The mean score in Group 2 was 6.4 (SD=2.9; 95% CI: 5.0,
7.7), ranging from 1 to 11. The score distribution in Group 1 was normal (SkewnessKurtosis test: p=0.86). The score distribution of Group 2 was also normal (SkewnessKurtosis test: p=0.27). The Independent Sample t-test showed there was a significant
difference in the mean score of the M-CAST between two groups (t=14.9; p<0.001).
The score distributions of Group 1 and Group 2 are shown in Figure 9.1.

Figure 9.1 Histogram of score distributions of the M-CAST in cases and controls

9.3.3 Item validity
Percentage of participants in each group who scored ASC-positive on each item was
calculated (Table 1). The Chi-square analyses revealed that there were eight items
(item 6, 7, 9, 14, 19, 20, 34, 37) which showed no significant response differences
between Groups 1 and 2. All the other items discriminated the two groups (p<0.05).
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Table 9.1 Question responses on the items of the Mandarin CAST in pilot study
No
1
2
5
6
7
8
9
10
11
13
14
15
16
17
18
19
20
21
23
24
25
27
28
29
30
31
32
34
35
36
37

Question
Does s/he join in playing games with other children easily?
Does s/he come up to you spontaneously for a chat?
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 time 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?
Does s/he find it easy to interact with other children?
Can s/he keep a two-way conversation going?
Does s/he mostly have the same interests as his/her peers?
Does s/he have an interest that 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?
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?
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 “I”?
Does s/he prefer imaginative activities such as play-acting or story-telling, rather than numbers or
lists of facts?
Does s/he sometimes lose the listener because of not explaining what s/he is talking about?
Does s/he try to impose routines on him/herself, or on others, in such a way that it causes problems?
Does s/he care how s/he is perceived by the rest of the group?
Does s/he often turn conversations to his/her favourite subject rather than following what the other
person wants to talk about?
Does s/he have odd or unusual phrases?

159

Case (%)
80
95
60
45
40
95

Control (%) (%))
0
0
10
60
15
20

X2
26.7
36.2
11.0
0.9
3.1
23.0

P-value
0.000
0.000
0.001
0.342
0.077
0.000

30
80
90
65
65
90
60
80
50
45
45
45
95
90
75
70
60
90
40
80

50
5
0
20
40
30
0
30
20
50
30
5
15
10
20
15
15
20
10
35

1.7
23.0
32.7
8.3
2.5
21.6
17.1
10.1
4.0
0.1
1.0
8.5
25.8
25.6
12.1
12.4
8.6
19.8
4.8
8.3

0.197
0.000
0.000
0.004
0.113
0.000
0.000
0.001
0.047
0.752
0.327
0.003
0.000
0.000
0.000
0.000
0.003
0.000
0.028
0.004

65
35
95
60

20
10
15
15

8.3
3.6
25.9
8.6

0.004
0.058
0.000
0.003

40

50

0.4

0.525
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9.4 Discussion
Results from this study replicated the previous pilot study of the UK CAST121. The
M-CAST was found to differentiate children with a diagnosis of ASC from typically
developing children in a primary school. The cut-off of 15 appeared to be a suitable
cut-off for the M-CAST. Item responses to certain items 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 small and therefore not likely to be
representative of the population of children with ASC or typically developing children.
The purpose was to purely replicate the methodology used in the UK pilot and to
determine the translation of the M-CAST was appropriate. The total sample size of
the China pilot was the same as the UK pilot (N=40). However, the UK pilot recruited
more typically developing children (37) than children with ASC (13). The current
study recruited an even number of cases (20) and controls (20). This approach can
serve to reduce selection bias due to the different number of participants in each group.
In addition, no information on the language level, cognitive abilities and other ability
profiles of the cases was available for the case group. Such information would help to
examine whether the differences reported between two groups were due to the
presence of autistic symptomatology or other differences.

There was a significant difference between the mean ages of the two groups, with the
children with ASC being 2.8 years younger than the typically developing children.
The age of children in primary school in mainland China ranges from 6 to 12, while
the cases recruited from the BCDPF and Elim centres were younger. Since the
original CAST was designed to detect children who were 4-11 years old, the age
range of the current sample was within the applicable age range. In addition, this
study found no difference in association between age and score distribution in each
group. Thus, it was unlikely this could invalidate the results.

The ASC status of Group 1 was not verified in this study. Only children with a
diagnosis of ASC from a well-known psychiatric hospital in Beijing were invited to
participate in this study. A previous review72 has suggested that children with a
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diagnosis of ASC in mainland China are mainly children with a diagnosis of
Childhood Autism (rather than milder manifestations of the condition, such as
Asperger Syndrome). To address this point, the verification of diagnosis status of a
group of children already diagnosed with ASC in mainland China will be described in
the validation study.

Finally, although the items on the M-CAST were the same as the UK CAST, certain
items were adapted to the Chinese culture. For example, the pretending game for item
8 in the UK CAST was play-acting as a superhero. In the Mandarin version, the
superhero was replaced by a familiar figure for Chinese children. However, the
examples were generated from the validated Taiwanese version of the CAST, group
discussion and the initial piloting with parents. Thus, the differences in the items due
to translation should not have influenced the results.

9.4.2 Differences in score distribution between UK and China pilot studies
There was a clear difference in score distribution between the two studies. In the UK
pilot study, the score range of the children with ASC was between 15 and 31, and the
score range of the typically developing children was between 0 and 13. The mean
score of children with autism in the Chinese sample (20.6, SD=3.2) was a little lower
than the UK pilot (21.1, SD=5.5). The mean score of the typically developing children
in the Chinese data (6.4, SD=2.9) was higher than the UK pilot (4.7, SD=3.6). This
might be due to differences in sampling, since there were more typically developing
children and fewer children with ASC in the UK study121.

9.4.3 Differences in item response between UK and China pilot studies
More items on the M-CAST failed to differentiate children with ASC from typically
developing children. In the UK pilot study, four items (item 6, 7, 9, 30) did not
differentiate cases from controls. In the Chinese pilot study, 8 items (item 6, 7, 9, 14,
19, 20, 34, 37) failed to differentiate cases from controls. In both the Chinese and UK
pilot samples, items 6, 7 and 9 did not differentiate the two groups.

There are several possible reasons as to why these items did not discriminate between
cases and controls on the M-CAST. The awareness of ASC in study samples might be
different: the UK sample was from Cambridge, where local parents were potentially
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more educated and aware about ASC compared to the parents in the Chinese sample.
Possible cultural influences may affect the way in which Chinese parents interpreted
and answered some items on the M-CAST. For example, both items 6 and item 19
focus on attention to details. In the Chinese culture, noticing details or recalling an
event from the past is considered as something good. It might be possible that parents
in Group 2 wanted to show that their children were smart, so more parents in Group 2
provided an ASC-positive response on these items than Group 1. Similarly, item 20
aims to detect the oddness of speaking of the child with one example asking whether
the child speaks like an adult. Since speaking in an overly adult way may be
considered as a sign of maturity in Chinese culture. Chinese parents may interpret this
as a way of saying that their child has linguistic talents that may lead them to endorse
this item with an ASC-positive response. The detailed interpretations of each item that
did not meet the significance are provided in Appendix 9.3.

9.5 Conclusion
This chapter described a pilot study aimed to develop a Mandarin Chinese version of
the CAST, to apply this in a Chinese sample and establish a preliminary cut-point.
The M-CAST was able to distinguish children with ASC from typically developing
children at a cut-point of 15 in mainland China. The M-CAST is therefore suitable to
be considered as a candidate screening instrument for ASC in epidemiological
research in Chinese population. Cultural influences may 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-CAST can distinguish children with ASC
from typically developing children in a Chinese population. This chapter presented a
validation study of the M-CAST to investigate the validity of this instrument as a
screening instrument for ASC in the Chinese general population.

10.2 Method

10.2.1 Procedure
In order to generate comparable results with the UK studies of the CAST, the same
version of the M-CAST in the pilot was used in the validation study without further
adjustment to test its utility in a Chinese population. The validation study of the MCAST had two distinct phases: screening and diagnostic assessment. In the screening
phase, the CAST was distributed to the parents of primary school aged children in two
mainstream schools in Beijing. The questionnaires were collected back from the
children by the class teacher and then collected by the candidate. The M-CAST pack
used in this validation study was the same as the M-CAST pack in the pilot study. In
the assessment phase, two diagnostic instruments for ASC were applied, the ADOS
and the ADI-R. The examiner was blind to screen status. The child’s IQ was examined
using the Raven’s Progressive Matrices (RPM)393. Each family who participated in
further assessment was provided with a report regarding the social and
communication ability of the child and recommendations of referral to services where
appropriate. At the end of this study, a general feedback was provided to both schools
regarding the overall development of students.

In addition, in order to verify existing diagnoses of ASC, 50 children who already had
an existing diagnosis of ASC (along with their parents/caregivers) were invited to
complete the M-CAST, and take part in the further assessments using the ADOS and
the ADI-R. Where possible, the RPM was also applied to children who already had a
diagnosis. This group of children were examined separately from the validation study
sample.
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10.2.2 Participants
Two mainstream primary schools in Xicheng district in Beijing were invited to
participate in this research. They were asked to distribute a questionnaire pack to each
child who was in grade 1 to 4 (aged 6-11). There were in total 737 children in grade 1
to 4 in those two schools who were all invited. Fifty children who had a diagnosis of
ASC were recruited from the database of Beijing CDPF (n=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(≥15) was used on the M-CAST in this
validation. Where there were missing items, these items were firstly given an ASCnegative score (0) to generate a minimum score. The missing items were secondly
given an ASC-positive score (1) to generate a maximum score. The M-CAST
maximum scores were grouped into three bands: a high score group (≥15) (of which
100% of those who have consent were invited), a borderline group (12-14) (100% of
those who have consent were invited) and a low score group (≤11) (5% randomly
selected for invitation). The randomisation of children in the low score group was
carried out using a random number table. All 50 children 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 Epidata392 after the questionnaires were
collected back from schools. The data were checked and cleaned. Each entry had a
unique ID number. 20% of questionnaires were double-entered to audit the accuracy.
After the completion of data entry, a random 10% of the questionnaires were selected
to be checked for data entry errors. 100% agreement was found between the two
entered sets of data and another agreement of 100% was found in the random selected
10% of questionnaires. Participants were excluded if they did not give consent to
participation or if the M-CAST was returned blank.

10.2.5 Assessment battery
The combination of the ADOS192and the ADI-R180 was adopted as the assessment
instruments. The Taiwanese versions of the ADOS and the ADI-R provided by the
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publisher (World Psychological Service, WPS) were used. In this study, module 3 was
chosen for children who had fluent expressive language. For children who already had
an ASC diagnosis, module 2 was generally chosen except when the child was nonverbal, in which case module 1 was chosen. Administration of each ADOS module
usually took about 45 minutes. The administration of the Taiwanese ADI-R took
around 1.5 hours.

Prior to assessment, parents were asked to provide consent, including consent for the
examiner to video-record the ADOS and tape-record the ADI-R assessments.
Assessments were conducted by the candidate due to no other Chinese trained
examiners being available. The candidate is a medical doctor and fully-trained
examiner by a UK trainer in English in Cambridge for the ADOS and a reliable
examiner for both the ADOS and ADI-R. Reliability of the assessments was checked
by reviewing the tapes of the ADI-R and videos of the ADOS assessments twice, first
by the candidate the day after initial coding, and next during consensus diagnostic
discussions with the Chinese child psychiatrist. At this point the ADOS video was
reviewed by the child psychiatrist and the researcher together.

The Raven’s Progressive Matrices (RPM) is frequently used in clinical
neuropsychology for assessing general intellectual abilities394. The Chinese RPM was
adopted as an IQ test which was validated and applicable to individuals from the ages
of 5 to 75 in mainland China395.

10.2.6 Case identification
Cases of ASC were defined in two ways: first, using the outcome on the diagnostic
assessment instruments, and second, using a consensus case definition. For the
assessment diagnostic outcome, if the child scored above the cut-off for autism or
ASC (in the case of ADOS) on both the ADOS and the ADI-R, the child was recorded
as a case of ASC. A child was recommended to have consensus diagnosis if they
reached the cut-off on either the ADOS or the ADI-R. The child was then referred to
the clinical child psychiatrists in PUFH using clinical judgement based on diagnostic
criteria of ICD-10 and DSM-IV. The consensus diagnosis was made by a Chinese
child psychiatrist and the candidate together. There were several reasons for also
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using a consensus diagnosis for case identification. First, studies have suggested that
the algorithms for the ADOS and the ADI-R are too stringent and are likely to miss
children with an autism spectrum diagnosis or with PDD-NOS13, 120, 159. Second, the
UK CAST validation study adopted a consensus diagnostic outcome to determine
cases159. Therefore, to be consistent in methodology, a consensus diagnosis was used
as the final diagnosis in the analysis for this study.

10.2.7 Feedback to parents and recommendations
Following the diagnostic assessment, a summary report of each child to parents and a
general summary report to two schools about the study were provided by the
candidate. When the researcher had concerns about a child’s development, a
recommendation was made at the end of the summary report. In such situations the
recommendation provided suggestions for further referral to psychiatrists to explore
the issues in more detail. If the parents were concerned about the child’s development
while the researchers were not, parents were encouraged to seek advice about further
referral.
10.2.8 Analysis and missing values
The score distribution of the M-CAST was described by median, the inter quartile
range (IQR) and range. The normality of score distribution was examined using the
Skewness-Kurtosis test. The hypothesis of this test is that the distribution is normal,
so a non-significant result indicates a normal distribution (p>0.05). The characteristics
of participants who took part in the further assessment and those who refused to
participate were compared to assess whether systematic bias was introduced through
non-participation in the assessment phase. The characteristics of responders in the low
score group (≤11) who participated in the further assessment were compared with
those who did not participate in the assessment. Statistical tests for significant
differences between groups were adopted for this analysis. The Kolmogorov-Smirnov
test examined for equality of distributions. The Median test was used to investigate
whether the two samples were from populations with the same median. The KruskalWallis H test was used to examine the difference between medians across multiple
groups. Unpaired t-tests and one-way ANOVA were used to compare means, and Chisquare test was used to examine differences in proportions. Whenever the numbers
were small, a Fisher’s exact test was used. Since the characteristics of non-responders
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in the screening phase were not available, it was not possible to assess the effect of
non-response on the score distribution. Test accuracy of the M-CAST was examined
by calculating the sensitivity, specificity, and PPV using the minimum score. Inverse
probability weighting using sampling weights was used to adjust the estimates for the
known non-response to the invitation for assessment within each sampling score
group70, 159. This strategy was used because of the two-phase sampling strategy. The
inverse probability was the empirical weights generated according to the response to
the screen and to the participation rate in the further assessment phase. A raw
prevalence estimate was generated by using inverse probability weighting first. Then
the missing data were imputed and an adjusted prevalence was provided after
adjusting for age, sex and the non-response differences. The 95% confidence intervals
were calculated accordingly by applying the weighed count. A sensitivity analysis was
conducted to investigate the effect of missing data. The analysis was re-run using the
maximum score. If by using the maximum score, a change of score led to a change in
the score group (from ≤11 to ≥12, or <15 to ≥15), the analyses were re-run without
those individuals who changed score group. The data management and analyses were
conducted in Microsoft Excel396 and STATA 10.0397.

10.3 Results

10.3.1 Response rate and missing value in screening
The total number of children was 737. One school had 165 students and the other had
572. None of the students had a previous existing diagnosis of ASC. After excluding
the questionnaires that were returned blank, a total of 714 questionnaires were
available for analyses (response rate=97%). A number of 655 had complete data while
59 had missing values for some items. The extent of missing data in the whole sample
is shown in Table 10.1, and the response of each M-CAST item is shown in Table 10.2.
Table 10.1 The number of missing items on the M-CAST in screening
No. of missing items
0
1
2
3
4
5
6
7
Total

Frequency
655
45
8
4
1
0
0
1
714
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(%)
(91.7)
(6.3)
(1.1)
(0.6)
(0.1)
(0.0)
(0.0)
(0.1)
(100)
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Table 10.2 Responses and missing values on items of the M-CAST in screening
Item
No.
1

ASC-negative
(%)
671
(94.0)

ASCpositive (%)
42
(5.9)

Missing
(%)
1
(0.1)

Item
No.
15

ASC-negative
(%)
526 (73.7)

ASCpositive (%)
183 (25.6)

Missing
(%)
5
(0.7)

Item
No.
28

ASC-negative
(%)
574 (80.4)

ASC-positive
(%)
140 (19.6)

Missing
(%)
0 (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

(0.4)

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

(91.9)

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

(87.5)

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. The mean age of the sample was 8.4
years old (SD=1.2). Information on gender was missing for 13 children (1.8%). The
distribution of age and sex is shown in Table 10.3. 544 children (76.2%) were the only
child in the family, and 124 children had a brother or sister (17.4%). Information
about siblings was missing for 46 (6.4%) children. The occupation and education
level of the parents was also collected and divided into five categories. According to
avaliable statistics of education background in Beijing from the National Bureau of
Statistics, the educational level of the parents in this sample is higher than average in
Beijing. The characteristics of the parents are shown in Table 10.4.
Table 10.3 Age and sex distribution of the children in screening
Sex
Age
6
7
8
9
10
11
Missing
Total

Boys
66
61
100
105
28
2
9
371

Girls
68
52
95
84
23
1
7
330

Missing
0
0
2
0
0
0
11
13

Total
134
113
197
189
51
3
27
714

(%)
(18.8)
(15.8)
(27.6)
(26.5)
(7.1)
(0.4)
(3.8)
(100)

Table 10.4 Characteristics of the parents
Characteristics
Father’s occupation

Category
Worker or farmer
Clerk
Technical staff
Manager
Own-business
Missing

Number
121
211
153
31
119
79

(%)
17.0
29.6
21.4
4.3
16.7
11.1

Mother’s occupation

Worker or farmer
Clerk
Technical staff
Manager
Own-business
Missing

178
165
168
11
118
74

24.9
23.1
23.5
1.5
16.5
10.4

-----n/a

Junior high school
High school
College
Master or higher
Missing

113
182
316
49
54

15.8
25.5
44.2
6.9
7.6

30.8
22.6
33.2
4.9
n/a

Junior high school
High school
College
Master or higher
Missing
--: not available; n/a: not applicable.

130
197
308
32
47

18.2
27.6
43.1
4.5
6.6

26.3
23.2
34.4
4.2
n/a

Father’s education

Mother’s education
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10.3.3 Participants in assessment
Of the 714 screened children, 35 (4.9%) were in the high score group (≥15), 94
(13.2%) were in the borderline group (12-14) and 585 (81.9%) were in the low score
group (≤11). All the children in the high and borderline groups were invited for
further diagnostic assessment as well as a randomly selected 5% of children from the
low score group. In total, 103 children completed the assessment, of which 23 (66%)
were in the high score group, 57 in the borderline group (61%) and 23 (79%) in the
low score group. The overall participation rate for the diagnostic assessment was 65%.
All the 103 ADOS assessments were completed using Module 3 since all those
children had fluent speech.

The characteristics of those that completed assessment and those refused to participate
are shown in Table 10.5. Analyses were conducted to examine whether there were
significant differences among those who were assessed and those who refused to
participate in the assessment according to which score group they were in. There were
significant differences in ages among children in the high score group according to
whether they completed assessments, were not invited or refused to participate in the
assessment (Fisher’s exact test, p=0.01). Significant differences were also found in
the mothers’ education among children in the low score group (Fisher’s exact test,
p=0.039). No other differences among those assessed and those who refused to
participate were significant.

10.3.4 Distribution of the M-CAST score
The score distribution of the M-CAST is shown in Figure 10.1 (n=714). The median
score on the M-CAST was 7 (IQR: 5, 10; range: 0, 21). 4.9% of children were in the
high score group (≥15), 13.2% were in the borderline group (12-14), and the
remaining were in the low score group (≤11). The distribution was positively skewed
(Skewness-Kurtosis Test: p<0.005).
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Figure 10.1 Distribution of observed score on the M-CAST (n=714)

10.3.5 Sampling and differential verification
The assessment status of each child who was selected for assessment was assigned
into three categories: not-invited, invited and completed, and invited but refused
further participation in the low score group (≤11). Within the low score group, no
significant differences were found among children who were invited and completed
the assessment, who were not invited for an assessment, and those who refused to
participate (one-way ANOVA, p>0.05).

10.3.6 Diagnostic assessment
The examiner was blind to the CAST status during diagnostic phase. Three children in
the high score group met cut-offs on both the ADOS and ADI-R. Four children met
the cut-off of ASC or autism on either the ADOS or ADI-R. The characteristics of the
seven children are shown in Table 10.6. The child that only met ADI-R cut-off missed
1 point on the ADOS. The two children that met the cut-off of the ADOS missed the
cut-off of Qualitative Abnormalities in Communication and Repetitive Behaviours on
the ADI-R. All seven children were examined by a child psychiatrist. After the
consensus diagnosis, those children who only met the cut-off on either the ADOS or
the ADI-R and were scored in high or borderline groups were all given a consensus
diagnosis of ASC. It seemed that the child in the low CAST score group did not want
to engage in a few activities during the ADOS due to unknown reasons. There were
limited responses during the interaction which led to a high score on the social and
communication scale of the ADOS. The child did not meet the cut-off on the ADI-R.
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Moveover, the child behaved cooperatively during the consensus diagnosis with the
child psychiatrist. Thus, this child was given a consensus diagnosis of not having ASC.
Thus, in total, there were six cases of ASC identified during the assessment phase.
The inverse probability weighting was used adjust the estimates for the known nonresponse to the invitation for assessment within each score group. Using the
weightings of 35/23 (35 children scored ≥15 on the Mandarin CAST and 23
completed the assessment) and 94/57 (94 children scored 12-14 on the Mandarin
CAST and 57 completed the assessment), the overall directly observed prevalence
estimate for all ASC is (5×(35/23))+(1×(94/57)), which corresponds to 9.3 (95% CI:
1.9, 16.7) new (undiagnosed) cases from the screened population. As the total
screened population was 714, the raw prevalence of ASC in this Chinese sample was
130 per 10,000 (95% CI: 58, 286). After imputing the data for missing value and
adjusting for age, sex and non-response differences, the number of new case was 8.5
(95% CI: 1.6, 15.4) and the prevalence was 119 per 10,000 (95% CI: 53, 265). The
results of diagnostic assessment of the 103 children in primary schools are provided in
Appendix 10.1.

10.3.7 Test accuracy of the M-CAST
Test accuracy was calculated at different cut-offs on the M-CAST using the observed
CAST (minimum) score and the consensus diagnosis. At a cut-point of 15, the
sensitivity of the M-CAST was 84% and the specificity was 96%. When using higher
cut-offs, sensitivity dropped greatly. Positive predictive value (PPV) was relatively
low. The highest PPV was 23% at a cut-off of 16. However, 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 a consensus diagnosis

10.3.8 Missing data and sensitivity analysis
A sensitivity analysis was conducted by using the maximum score to calculate the test
validity. The indices of test accuracy were similar with the original calculation using
the observed score. The sensitivity, specificity as well as PPV at the cut-off of 15 did
not change. There was only a slight difference in the indices of test accuracy between
the original analysis and the sensitivity analysis (Table 10.8).

10.3.9 Case verification of children with an existing diagnosis of ASC
Fifty children with an existing diagnosis of ASC by Chinese psychiatrists were
assessed using the ADOS and the ADI-R. 48 children (96%) met all the cut-off of
both the ADOS and ADI-R, while only two missed the cut off of the ADI-R (Table
10.9). The results suggested that most of the children who were diagnosed as autism
in mainland China are children with Childhood Autism. The children who may be
having Asperger Syndrome or high-functioning autism may be still unidentified in the
general population. The procedure and results of the pilot and validation study are
shown in Figure 10.3.
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Table 10.5 Comparison of the characteristics of participants according to assessment status in different score groups
Group 1: CAST≤11
Not invited

Group 3: ≥15
Invited and
Invited but no
assessed
consent

N (%)

Invited and
assessed

Median
(IQR)

6

(3.9)

7

(5,9)

7

(6,8)

13

(12,14)

12

(12,13)

16

(15,17)

16

(16,18.5)

CAST score

Mean
(SD)
N (%)

8.4

(1.2)

8.4

(1.2)

8.6

(1.1)

8.5

(1.2)

8.5

(1.4)

8.1

(1.1)

8.4

(1.6)

8
15
21
1

(35)
(65)
(68)
(3)

280
267
429
84

(51)
(49)
(82)
(18)

4
2
5
1

(67)
(33)
(83)
(17)

38
19
41
13

(67)
(33)
(76)
(24)

21
14
23
10

(60)
(40)
(66)
(29)

38
19
12
10

(67)
(33)
(52)
(43)

21
14
8
3

(60)
(40)
(67)
(25)

9

(29)

0

(0)

0

(0)

0

(0)

2

(6)

1

(4)

1

(8)

4
8
6
1
3
1

(17)
(35)
(26)
(4)
(13)
(4)

86
179
119
26
90
56

(15)
(32)
(21)
(5)
(16)
(10)

1
1
2
1

(17)
(17)
(33)
(17)
(17)
(0)

14
12
10
2
13
6

(25)
(21)
(18)
(4)
1(23)
(11)

6
5
8
0
8
10

(16)
(14)
(22)
(0)
(22)
(27)

6
4
5
0
3
5

(26)
(17)
(22)
0
(13)
(22)

4
2
3
1
1
1

(33)
(17)
(25)
(8)
(8)
(8)

6
4
7
1
4
1

(26)
(17)
(30)
(4)
(17)
(4)

135
133
137
9
86
56

(24)
(24)
(25)
(16)
(15)
(10)

1
1
1
2
1

(17)
(17)
(17)
(0)
(33)
(17)

16
13
9
0
14
5

(28)
(23)
(18)
(0)
(25)
(9)

8
10
5
0
7
7

(22)
(27)
(14)
(0)
(19)
(19)

7
3
6
0
4
3

(30)
(13)
(26)
0
(17)
(13)

5
1
3
1
1
1

(42)
(8)
(25)
(8)
(8)
(8)

N (%)

1
6
14
1
1

(4)
(26)
(61)
(4)
(4)

84
143
256
39
34

(15)
(26)
(46)
(7)
(6)

1
2
2
1
0

(17)
(33)
(33)
(17)
(0)

14
14
21
2
6

(25)
(25)
(37)
(4)
(11)

4
10
10
2
11

(11)
(27)
(27)
(5)
(30)

4
5
10
2
2

(17)
(22)
(43)
(9)
(9)

5
2
3
2
0

(42)
(17)
(25)
(17)
(0)

N (%)

0
9
112
1
1

(0)
(7)
(91)
(1)
(1)

102
145
252
26
31

(18)
(26)
(45)
(5)
(6)

1
3
1
1
0

(17)
(50)
(17)
(17)
(0)

13
20
17
3
57

(12)
(18)
(15)
(3)
(52)

6
11
11
0
37

(9)
(17)
(17)
(0)
(57)

5
5
10
1
2

(22)
(22)
(43)
(4)
(9)

3
4
5
0
0

(25)
(33)
(42)
(0)
(0)

Age
Sex: Boys
Girls
Single child: Yes

N (%)

Invited but no
consent

Group 2: 12-14
Invited and
Invited but no
assessed
consent

Total

No
Missing
Father’s occupation
Worker or farmer
Clerk
Technical staff
Manager
Own-business
Missing
Mother’s
occupation
Worker or farmer
Clerk
Technical staff
Manager
Own-business
Missing
Father’s education
Junior high
Senor high
College
Graduate
Missing
Mother’s education
Junior high
Senor high
College
Graduate
Missing

N (%)

N (%)

0
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Figure 10.3 Flowchart of the pilot and validation study of the M-CAST
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Table 10.6 Characteristics of participants meeting diagnostic criteria
No

A
B
C
D
E
F
G

CAST
Observed
score
16
17
15
16
15
12
2

Maximum
score
16
17
15
16
15
12
2

Previous
diagnosis
Y/N

Assessment
diagnosis
ADOS
ADI-R

N
N
N
N
N
N
N

Y
Y
Y
N
Y
Y
Y

Y
Y
Y
Y
N
N
N

Consensus
diagnosis

IQ

ADOS algorithm
A

Y
Y
Y
Y
Y
Y
N

118
127
117
119
105
114
137

B

3
5
2
2
4
2
4

4
8
8
4
6
5
7

ADI-R algorithm

A+B

C

D

7
13
10
6
10
7
11

0
2
2
1
0
1
2

0
0
0
0
0
0
0

A

B1

B2

C

D

18
10
14
15
11
12
2

10
8
9
15
6
7
7

--------

5
3
4
3
2
2
0

1
1
2
1
2
1
0

a

Previous diagnosis of ASC, at the time of interview; bAbove all cut-offs on the assessment instrument; cMet a research diagnosis of ASC. Y=Yes, N=No.
ADOS algorithm: A: Communication; B: Reciprocal Social Interaction; C: Imagination/Creativity; D: Stereotyped Behaviours and Restricted Interests. ADI-R algorithm: A1: QualitativeAbnormalities in
Reciprocal Social Interaction; B1: Qualitaitve Abnormalities in Communication-Verbal; B2: Qualitaitve Abnormalities in Communication-Nonverbal; C: Restrcted, Repetitive, and Stereotyped Patterns of
Behavours; D: Abnormality of Developmental Evident at or before 36 months.

Table 10.7 Test accuracy of the M-CAST for consensus diagnosis (minimum score)
Score
12
13
14
15
16
17

Sensitivity (95%CI)
100% (65%, 100%)
84% (46%, 98%)
84% (46%, 98%)
84% (46%, 98%)
55% (23%, 83%)
17% (23%, 55%)

Specificity (95%CI)
84% (81%, 86%)
90% (87%, 92%)
93% (90%, 94%)
96% (94%, 97%)
97% (96%, 98%)
98% (97%, 99%)

PPV (95%CI)
8% (4%, 14%)
10% (4%, 19%)
13% (6%, 25%)
22% (10%, 39%)
23% (9%, 46%)
11% (1%, 41%)

NPV (95%CI)
100% (99%, 100%)
100% (99%, 100%)
100% (99%, 100%)
100% (99%, 100%)
99% (98%, 100%)
99% (98%, 99%)

Table 10.8 Sensitivity analysis of test accuracy of the M-CAST for consensus diagnosis (maximum score)
Score
12
13
14
15
16
17

Sensitivity
100% (65%, 100%)
82% (45%, 98%)
82% (44%, 98%)
84% (46%, 98%)
53% (22%, 82%)
17% (2%, 55%)

Specificity
83% (80%, 86%)
90% (87%, 91%)
92% (90%, 94%)
96% (94%, 97%)
97% (96%, 98%)
98% (97%, 99%)
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PPV
8%
9%
12%
22%
21%
11%

(4%, 14%)
(4%, 18%)
(5%, 23%)
(10%, 39%)
(8%, 43%)
(1%, 41%)

NPV
100%
100%
100%
100%
99%
99%

(99%, 100%)
(99%, 100%)
(99%, 100%)
(99%, 100%)
(98%, 100%)
(98%, 99%)
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Table 10.9 Verification of existing diagnosis of ASC in mainland China
No

Age

ADOS
module

1
2
3
4

6.4
6.5
6.2
3.8

3
1
3
2

5

4

2

6

5

1

7
8

6.7
8.8

2
2

9

6.7

1

10

9.11

2

11

3.9

2

12

4.8

1

13
14

6.5
6.8

1
1

15
16
17

4.5
5.4
5.1

1
1
1

18

9.7

1

19

8.1

3

20
21
22
23
24
25

5.1
4.6
6
9.9
5.7
6.4

1
1
2
2
1
3

26
27
28
29
30

4.8
4.6
6.3
6
6.6

1
1
2
2
3

31

8.2

3

32
33

8.1
5.9

2
2

34

6

3

35
36
37

6.9
5.1
5.6

2
2
2

Previous
diagnosis
Autism
Autism
Autism
Autism
Tendency
Autism
Tendency
Autism
Tendency
Autism
Autism
Tendency
Autism
Tendency
Autism
Tendency
Autism
Tendency
Autism
Tendency
Autism
Autism
Tendency
Autism
Autism
Autism
Tendency
Autism
Tendency
Autism
Tendency
Autism
Autism
Autism
Autism
Autism
Autism
Tendency
Autism
Autism
Autism
Autism
Atypical
Autism
Autism
Tendency
Autism
Autism
Tendency
Highfunctioning
Autism
Autism
Autism？
Autism？

Diagnosis

ADOS algorithm

ADI-R algorithm

IQ

Autism
Autism
Autism
Autism

A
7
8
7
7

B
14
12
14
12

A+B
21
20
21
19

C
1
4
1
0

D
4
3
0
1

A
21
28
11
13

B1
18
15
9
12

B2
-----

C
10
-3
6

D
2
3
5
5

97
N/A
98
N/A

Autism

8

6

14

0

1

20

19

--

6

4

N/A

Autism

8

13

21

4

1

27

--

14

6

4

N/A

Autism
Autism

6
8

13
14

19
22

1
2

2
5

15
20

16
11

---

3
7

2
5

N/A
N/A

Autism

7

12

19

4

6

19

11

--

8

5

N/A

Autism

9

13

22

2

1

21

12

--

5

5

N/A

Autism

7

12

19

0

1

18

16

--

6

3

N/A

Autism

5

10

15

4

2

16

13

--

3

5

N/A

Autism
Autism

5
4

11
11

16
15

4
1

4
2

23
22

18
--

-11

10
2

4
3

N/A
N/A

Autism
Autism
Autism

5
4
4

12
7
7

17
11
12

4
1
1

3
4
0

27
29
22

-20
15

10
---

3
9
4

5
5
5

N/A
N/A
N/A

Autism

5

12

17

4

5

28

--

12

8

5

N/A

ASC

3

6

9

1

1

11

8

--

5

3

86

Autism
Autism
Autism
Autism
Autism
Autism

6
7
4
5
5
6

9
13
13
12
12
11

15
20
17
17
17
16

2
4
0
0
4
2

1
1
0
5
0
2

26
24
26
22
21
21

16
8
20
20
-14

----13
--

5
5
4
8
5
6

5
4
4
1
5

94
N/A
N/A
54
N/A
N/A

Autism
Autism
Autism
Autism
ASC

3
8
8
7
2

10
11
13
8
4

13
19
21
15
6

3
4
1
0
0

3
5
1
0
0

24
21
26
25
8

-15
22
18
8

9
-----

9
6
10
9
6

4
5
3
5
5
2

N/A
N/A
N/A
97
104

Autism

5

14

19

1

1

29

20

--

8

5

98

Autism
Autism

7
7

14
13

21
20

1
2

4
3

25
22

21
20

---

10
3

5
3

93
>146

Autism

4

10

14

0

1

12

15

--

1

0

128

Autism
Autism
Autism

4
5
4

12
13
10

16
18
14

2
2
1

2
0
5

10
23
19

9
18
16

----

2
10
5

4
5
5

99
123
83

177
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No

Age

ADOS
Module

38

6.8

2

39
40
41

5.8
5.2
6.5

2
1
1

42

5.2

3

43
44

5.9
10.7

2
3

45
46
47

5.3
5.9
6

2
2
2

48
49

5.2
6.2

2
2

50

5

1

Previous
diagnosis
Autism
Tendency
Autism？
Autism
Autism
Tendency
Autism
Tendency
Autism
Autism
Tendency
Autism
Asperger
Autism
Tendency
Autism？
Autism
Tendency
Autism
Tendency

Diagnosis

ADOS algorithm

ADI-R algorithm

IQ

Autism

A
4

B
13

A+B
17

C
2

D
2

A
20

B1
11

B2
--

C
8

D
5

101

Autism
Autism
Autism

4
8
10

10
13
14

14
21
24

0
3
4

1
5
6

22
25
23

15
17
19

----

4
12
6

4
5
5

110
124
108

Autism

3

9

12

0

0

5

8

--

3

3

124

Autism
ASC

3
2

10
6

13
8

2
0

1
1

17
20

10
12

---

10
11

3
3

110
105

Autism
Autism
Autism

5
6
5

12
12
8

17
18
13

1
2
2

0
3
3

27
21
28

18
20
21

----

8
2
8

1
1
4

116
93
108

Autism
Autism

8
3

17
9

25
12

2
1

5
0

25
26

17
15

---

8
5

5
4

N/A
124

Autism

8

12

20

4

4

24

16

--

4

5

N/A

ADOS algorithm: A: Communication; B: Reciprocal Social Interaction; C: Imagination/Creativity; D: Stereotyped Behaviours
and Restricted Interests. ADI-R algorithm: A1: Qualitative Abnormalities in Reciprocal Social Interaction; B1: Qualitative
Abnormalities in Communication-Verbal; B2: Qualitative Abnormalities in Communication-Nonverbal; C: Restricted, Repetitive,
and Stereotyped Patterns of Behaviours; D: Abnormality of 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 accuracy as a screening instrument for
ASC in primary school aged children (sensitivity=84%; specificity=96%)132. The
drawback of the M-CAST is the low PPV. The children who already had a diagnosis
of autism in mainland China all met the research criteria of ASC using standardised
diagnostic instruments.

10.4.2 Limitations
There are several limitations of this study. The sample was drawn from two primary
schools according to availability. Beijing is not a nationally representative region of
China. Therefore, the results from this study may not be representative of the
population at a national level. The response rate of screening was high, but the sample
size was still limited. Only 66% of children in the high score group (≥15) took part in
the assessment phase which may partly have contributed to the low PPV159,

398

.

Previous research suggested that non-responders in epidemiological studies on mental
health may have higher prevalence and more severe features of mental disorders399, 400.
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A recent study on the effect of non-responders towards the prevalence estimate of
ASC indicated the effect of non-response could vary within a study from phase to
phase. It found that non-responders were likely to experience a higher rate of
problems relating to ASC than responders248.

In the future, a large population-based sample is needed to replicate this validation.
Only 5% of children in the low score group (≤11) were randomly selected for a
further assessment. This could lead to verification bias of the screening results.
Verification bias occurs when only data from participants who received a gold
standard test are used to assess diagnostic accuracy401, 402. In this study, the sampling
strategy for a further assessment was adopted from the UK study on the CAST for the
following reasons: first, in the previous UK studies, no cases were found in the low
score group70, 121, 159; second, in the M-CAST pilot study, non-cases scored less than
or equal to 11; third, due to resource limitations, it was not possible to assess all
children in the low score group; fourth, the analysis of those invited and those not
invited for an assessment revealed similar sample characteristics. There was no
difference between those invited and not invited in the sample. Thus, it is unlikely that
verification bias was introduced by the sampling strategy.

Another limitation of the study is that the ADOS and the ADI-R had not previously
been validated in the general population in mainland China. Despite this, the
Taiwanese versions of the instruments were approved and provided by the publisher
(WPS). However, differences between the English and Taiwanese versions may affect
the assessment results. Feedbacks following this research regarding the administration
and translation of these instruments were submitted to the publisher in order that they
can be further updated.

Finally, all the ADOS and the ADI-R assessments were conducted by the candidate
within a relatively short period of time. Due to the limitation of resources, interrater
reliability was not conducted. However, the candidate was a reliable examiner with
technical support from senior examiners in Cambridge during the assessment phase.
Future research should ensure that consensus coding meetings to establish reliability
will be conducted throughout the assessment phase.

179

Chapter 10: Validation Study

10.4.3 Comparison between the M-CAST and the UK CAST
The study design was adapted from the UK validation study conducted in Cambridge
in 2003159. The questions on the M-CAST were the same as the UK CAST. The test
accuracy of the M-CAST was lower than that in the UK validation (sensitivity=100%,
95% CI: 74%, 100%; specificity=97%, 95% CI: 93%, 99%)159. The distribution of
CAST scores in each score group were different between the Chinese and UK
studies159. The proportion of children who scored ≥15 in the UK study (5.8%) was
higher than the China study (4.9%), while the proportion of children who scored 1214 in the China study (13%) was 2.7 times higher than the UK study (4.8%).

These differences in score distributions between the two countries might be due to the
subtle differences in the designs of the two studies. First, the population frame of
these two studies was different. The UK study was conducted in five schools in a
larger geographical area including both urban and rural areas. The China study was
conducted in two schools located in the same district in the urban area of Beijing.
Differences in geographical characteristics of these two samples may lead to
differences in score distributions. Second, response to the screen in the China study
(97%) was much higher than that of the UK study (26%). There were more missing
data in UK study (77% complete) than in the China study (97% complete). Third, the
M-CAST was translated from the UK CAST. Some of the questions on the M-CAST
provided examples after each item to assist parents in their understanding of what the
items were asking for. These examples were generated from the Taiwanese version of
the CAST as well as from feedback during the initial piloting phase. It is possible that
understanding of certain items was different between the Chinese and UK parents.
Fourth, there are different education policies for children with ASC between the UK
and China. Most children with a diagnosis of ASC in mainland China do not attend
mainstream primary schools325. In the China study, no child in the two primary
schools was reported to have a previous diagnosis of ASC or any other psychiatric
conditions. In the UK study, six children had a previous diagnosis of ASC and three
children were identified as new cases in the assessment phase. Social stigma towards
children with mental illness or disability has been reported in previous studies in
China372, 381. It is possible that parents might not want their child to be found having
difficulties of any kind during this research in order to avoid potential social stigma. If
this was the case, it is possible that the M-CAST was rated by parents very
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conservatively, leading to lower M-CAST scores. Fifth, the diagnostic assessments
were conducted by one examiner in the China study, while there were three examiners
in the UK study. Having only one examiner in the assessment phase is not ideal, but
this was balanced by the fact that the identified cases were discussed with experienced
Chinese psychiatrists to reach a consensus case status for each child.

The M-CAST showed good sensitivity and specificity but low PPV. Low PPV is
inevitable since this study was conducted in a general population where the
prevalence of ASC will be low8 (Chapter 1.4.3.1). Low PPV will generate a large
number of false positives screen results. This could lead to negative consequences in a
population screening setting such as causing stress and anxiety to families whose
child’s screen result is positive but does not have ASC. However, in a research context,
parents are reassured that a proportion of children across the score distribution are
invited for a further assessment to assess social and communication development in
general. They were told that being invited for an assessment is not an indication that
the research team think there is a problem with their child.

10.5 Conclusion and future directions
This chapter has demonstrated that the M-CAST has acceptable validity and thus can
be used as a candidate screening instrument for ASC in Chinese primary school aged
children for epidemiological research. Due to possible differences between Chinese
and UK parents in understanding of the items on the CAST, it would be useful to
examine the psychometric properties of the M-CAST in comparison to the UK CAST.
In order to obtain results that could be generalised to the Chinese population, it would
be helpful to apply the M-CAST to a larger and more representative population in
China. The findings also suggested the potential under-diagnosis of children with
Asperger Syndrome and high-functioning autism in Chinese 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 instrument for ASC, both validity and
reliability should be taken into account. Reliability can be examined by conducting a
test-retest study.

The test-retest reliability of screening instruments for ASC has been reported in
previous studies. The descriptions of previous studies on the screening instruments
introduced in Chapter 2 are shown in Table 11.1. The reliability studies of these
instruments used different approaches for the analyses. Reliability of the CARS was
firstly investigated by examining the interrater agreement across the cut-off using
Cohen’s kappa403, 404. Then it was examined by calculating the descriptive statistic
intra-class correlation to assess the consistency of quantitative measurements made by
observers405. Cohen’s kappa was also used in a reliability study on the GADS406. The
test-retest reliability of the ABC407, the SCQ408 and the SRS188 was examined by
calculating the intra-class correlation coefficient. The SCQ409 and the SRS410 were
also analysed using a Pearson’s correlation coefficient as well as the ASSQ176. One
ASSQ138 study also used a paired t-test to detect whether the disagreement was
systematically random.
The test-retest reliability of the UK CAST was investigated in two studies411, 412. The
first study was conducted in children aged 1-6 in five mainstream schools in
Cambridgeshire. The reliability of the CAST (<15 versus ≥15) within 136 respondents
was good (Cohen’s kappa= 0.70)411. The correlation between the two test scores was
0.83 (Spearman’s rho). The second study was conducted in a high-scoring sample412,
which was an assessment sample of a prevalence study in Cambridgeshire70. The
second study reported a moderate agreement (<15 versus ≥15) (Cohen’s kappa=0.41)
within 73 respondents. The correlation between two test scores was 0.67 (Spearman’s
rho). In order to apply the M-CAST to a future population-based epidemiological
study in China, this chapter adopted the methodology of the second test-retest
reliability study of the UK CAST412 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 screening instruments for ASC in primary school aged children
Screening Instrument
Childhood Autism Rating
Scale (CARS)

Candidate
Pereira404

Year
2008

Russell358

2010

Autism Behaviour
Checklist (ABC)

Goodman407

1995

Gilliam Asperger’s
Disorder Scale (GADS)

Gilliam406

2003

Autism Spectrum
Screening Questionnaire
(ASSQ)

Ehlers176

Social Communication
Questionnaire (SCQ)

Sample size and age
50 with autism: 3-17
years old
103 with autism: 2244.5 years old
17 blind children: 411 years old

Sample source
University hospital
patients
Clinical patients

Time interval
Minimum 4
weeks
12 months

Method
Kappa statistic

Result
r=0.90

Intra class correlation
coefficient
Intra class correlation
coefficient

ICC=0.81

Clinical patients

11 weeks

468

n/a

2 weeks

Kappa statistic

1993

139: 7-16 years old

8 months

Ehlers138

1999

2 weeks

Pearson’s correlation
coefficient
Pearson’s correlation
coefficient

Gau408

2011

65 (teacher version);
86 (parent version):
6-17
86 with ASC : 2-18
years old
17 with ASC

Epidemiological study
sample
Clinical patients

Clinical patients

2 weeks

Intra class correlation
coefficient
Bolte409
2000
N/A
12-24 months
Pearson’s correlation
coefficient
Social Responsiveness
Pine410
2006
22 with ASC; 51
Preschool children
1 month
Pearson’s correlation
Scale (SRS)
normal
coefficient
2008
838 normal
Preschool children
3-6 months
Intra class correlation
Bolte188
coefficient
Childhood Autism
Williams411
2006
136: 5-9 years old
Primary school students 2 weeks
Kappa statistic;
Spectrum Test (CAST)
Pearson’s correlation
coefficient
Allison412
2007
73: 5-9 years old
Primary school students 2 months
Kappa statistic;
Pearson’s correlation
coefficient
LFA: low functioning autism; HFA: high functioning autism; ADHD: attention deficit hyperactivity disorder. N/A: not available.
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ICC=0.65 for
teachers; ICC=0.21
for parents
r=0.93

r=0.90
r=0.94 (teacher)
r=0.96 (parent)
ICC= 0.77-0.78
r=0.74
r=0.75
ICC=0.84-0.97
Kappa 0.70. r=0.83

Kappa 0.41; r=0.67
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11.2

Method

11.2.1 Participants
The first M-CAST (CAST-1) was distributed to 737 parents of children aged 6-11
years in two mainstream schools. In total, 714 questionnaires of the CAST-1 were
available for analyses. As per the sampling strategy in Chapter 10, a proportion of the
responders were contacted two months after the distribution of CAST-1 and invited to
further assessment. The second M-CAST (CAST-2) was distributed to participants
who took part in the assessment. The time lag between the completions of the two
tests was two to four months. In total, there were 103 respondents who completed
both CASTs. In order to encourage participation, the CAST-2 was not required to be
completed by the same parent/caregiver who completed the CAST-1. Only those
children with the same informant who completed the two CASTs were included in the
analyses.

11.2.2 Procedure
During the screening phase of the validation study reported in Chapter 10, parents
were asked if they would like to be contacted for further research. After the screening,
all children who scored ≥12 and a random 5% of children who scored ≤11 were
invited to a further assessment. When the children and their parents came to
assessment, the parents were asked to complete the CAST-2 which was identical to
the CAST-1. The CAST-2 was completed before the other assessments using the
ADOS, the ADI-R and the RPM.

11.2.3 Data analysis
All analyses were conducted using STATA 10.0. For each individual, the maximum
score was calculated by recoding missing items to one (ASC-positive score). The
minimum score was calculated by recoding missing items to zero (ASC-negative
score). Initial analyses were undertaken using the minimum score. Agreement
between scores from the CAST-1 and CAST-2 was assessed by treating the data in
three ways:
1. in two score categories (<15 versus ≥15)
2. in three score categories (≤11, 12-14, ≥15)
3. as a whole scale
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The main outcome for test-retest reliability was a measure of agreement, Cohen’s
kappa, which investigates the extent to which there is agreement other than that
expected by chance expressed as a ratio to the maximum possible agreement413.
Cohen’s kappa=(Po-Pe)/(1-Pe), where Po is the observed agreement and Pe is the
expected agreement which is calculated by multiplying the row total by the column
total divided by the grand total413. Standard interpretations of kappa are shown in
Table 11.2.
Table 11.2 Standard interpretations of the Cohen’s kappa414, 415
Value of kappa
<0.20
0.21-0.40
0.41-0.60
0.61-0.80
0.81-1.00

Strength of agreement
Poor
Fair
Moderate
Good
Very good

Overall agreement of classification was calculated into a binary categorisation (<15
versus

≥15)

as:

Po=(a+d)/N

(letters

refer

to

Table

11.5)

and

Pe

=((a+b)/N*(a+c)/N+(c+d)/N*(b+d)/N)/N. Agreement was calculated for scoring
positives on ASC (≥15): Ps+ =2d/(2d+b+c), as well as both negative on ASC: Ps=2a/(2a+b+c). This is the conditional probability, given that one of the scores was ≥15
or <15, while the other would be as well412. Exact binomial confidence intervals were
calculated for these proportions. Marginal heterogeneity was assessed using an exact
binomial test. The null hypothesis of the exact binomial test was that the marginal
proportions were equal, which indicated that the children had the same marginal
probability to move down a score group as well as up a score group over time. This is
to test whether the proportion of b out of b+c or the proportion of c out of b+c equals
to 0.5. Since a two-sided exact binomial test was applied, the probability was doubled.

The next analyses were conducted to evaluate the reliability of the M-CAST using
three score groups (≤11, 12-14 and ≥15). Both the kappa coefficient and weighted
kappa coefficient were calculated. The latter took into account that movement across
two score groups as a result of the change in CAST-2 was more important than
movement across one score group. Standard weights for agreement were applied
using linear weights: 1 for no change of score group, 0.5 for change of one group, and
0 for change of two score groups413.
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Because the cut-off for the sampling of the M-CAST is still provisional, it was
sensible to analyse the reliability of the M-CAST as a whole scale. The M-CAST
score was treated as a continuous variable. Descriptive statistics were provided on the
score distribution at the CAST-1 and the CAST-2. Since the distribution of scores did
not follow a normal distribution, non-parametric statistical tests were used for
analyses. The association between CAST-1 and CAST-2 scores was examined by
calculating a Spearman’s rank correlation coefficient. The difference between the
scores on the CAST-1 and CAST-2 was examined by the Wilcoxon Signed Rank Test
to verify the association between two scores. This approach was adopted because the
correlation coefficients and their significance can only justify that the two measures
are related but do not necessarily agree with each other. Therefore, there may be
perfect correlation but no agreement

416

. Thus, the correlation coefficients provide

limited information because two measures can be perfectly correlated but biased with
respect to one another417. In this study, because the CAST-1 and the CAST-2 were
used to measure the same quantity, they would be expected to be highly related. Thus,
both Spearman’s rank and Wilcoxon Signed Rank tests were adopted.

The differences between scores of the two tests were calculated with their mean and
standard deviation. The limits of agreements are the mean difference between the test
scores plus or minus 1.96 standard deviations.

Three sensitivity analyses were carried out to investigate the effect of missing data:
1. All missing data at CAST-1 and CAST-2 were recoded as one to give a
maximum score.
2. A mid-point score for each individual was generated, which was the average of
the maximum and minimum score (round up to the nearest whole number). The
analyses were conducted using the mid-point score.
3. The analyses were repeated using minimum score of CAST-1 and maximum
score of CAST-2. This approach was to investigate the most 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 must be completed by the same
informants. Information on the informants of the two tests is shown in Table 11.3.
Seventy informants (68%) at the time of the CAST-1 were the same informants at the
time of the CAST-2. Nine informants (8.7%) changed from the father at CAST-1 to
the mother at CAST-2, while eight informants (7.8%) changed from the mother to the
father.

Table 11.3 Changes of informants in test-retest reliability study
CAST-1
Father
Mother
Others
Missing
Total

CAST-2
Mother
9
49
2
2
62

Father
20
8
0
2
30

Others
2
7
1
0
10

Missing
1
0
0
0
1

Total
32
64
3
4
103

11.3.2 Characteristics of the study sample
The study sample was 70 children with the two CASTs completed by the same
informant. Parents of 59 children (84.3%) completed both CASTs with no missing
data, nine children (12.9%) had one item missing, and another two children had three
or four items missing. The median age of the 70 children was 8.4 years old (IQR: 7.7,
9.3; range: 6.3, 11.2). The mean IQ was 114 (IQR: 106, 125; range: 84, 143). Fortyfour children (64%) were born in Beijing while the others were born in other cities in
mainland China. Fifty-three children (76%) were an only child while 13 children
(19%) had one brother or sister. The distribution of age and sex is shown in Table 11.4.

Table 11.4 Age and sex distribution of the study sample
Age
6
7
8
9
10
11
Total

Boys
8
4
15
7
0
2
36

Sex
Girls
5
3
11
12
2
1
34
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Total
13
7
26
19
2
3
70

%
18.6
10.0
37.0
27.1
2.9
4.3
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 CAST-1 and CAST-2 was examined
first by categorising children into two score groups (<15 and ≥15) (Table 11.5). The
kappa statistic for the binary categorisation showed that there was good agreement
between the scores (kappa=0.64, p<0.001) when applying Landis’s categorisation415.
The overall agreement of categorising an individual in the high score group (≥15) at
two tests was 88.6% (95% CI: 79%, 95%). The specific agreement Ps+ in the ≥15
category was 71% (95%CI: 59%, 82%). The specific agreement Ps- in the <15 score
group was 93% (95%CI: 84%, 98%). Marginal heterogeneity was indicated (X~Bin (8,
3)) two-sided, p=0.73. This suggested that the differences in marginal proportions
were not significant, so children were not more likely to move down a score group as
they were to move up a score group.

Table 11.5 Agreement between CAST-1 and CAST-2 (<15 versus ≥15)

CAST-1

<15
≥15
Total

CAST-2
<15
52 (a)
5 (c)
57 (a+c)

≥15
3 (b)
10 (d)
13 (b+d)

Total
55 (a+b)
15 (c+d)
70 (N)

11.3.3.2 Three score categories
Examining all score groups separately, 44 children (63%) did not move score groups,
while 22 children (31%) moved down a score group. Among these, four children (6%)
moved from the ≥15 to the 12-14 score group and 18 (26%) children moved from 1214 to the ≤11 score group. Three children (4%) moved up a score group and all of
them moved from the ≤11 to 12-14 score group. One children (1%) moved two score
groups, from ≥15 to ≤11 score group (Table 11.6).

The overall agreement in the categorisations among three score groups (≤11, 12-14,
≥15) was 62.9% (95%CI: 50%, 74%). The weighted kappa showed there was
moderate test-retest reliability (kappa=0.53, p<0.001).

188

Chapter 11: Test-retest Study

Table 11.6 Agreement between the CAST-1 and CAST-2 (≤11, 12-14, ≥15)
CAST-2
≤11
17
18
1
36

≤11
12-14
≥15
Total

CAST-1

12-14
0
17
4
21

≥15
0
3
10
13

Total
17
38
15
70

11.3.3.3 Whole score
The median score on the CAST-1 was 13 (IQR: 12, 14; range: 2-21). The median
score on the CAST-2 was 11 (IQR: 8, 13; range: 2-24) (Figure 11.1&11.2). The
Spearman’s correlation coefficient between the two scores was 0.73 (p<0.001). The
Wilcoxon Signed Rank Test treated the scores of the CAST-1 and CAST-2 in each
individual as a test pair. The test hypothesis was that the difference between the
CAST-1 and CAST-2 in each individual was equal to zero. The test statistic showed
there was a significant difference between test pairs (p=0.0002). The median
difference between two test scores was -0.5 (IQR: -4, 0; range: -7, 3). More children
(50.0%) scored lower at the time of the CAST-2 than at the CAST-1 (Table 11.7).
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Figure 11.1 Distribution of minimum scores on the CAST-1
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Minumum score of CAST-1 in same responders
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Figure 11.2 Distribution of minimum scores on the CAST-2
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Table 11.7 Score difference: minimum CAST-2 minus minimum CAST-1
Score
difference

Frequency
-17
-12
-10
-9
-8
-7
-6
-5
-4
-3
-2
-1
0
1
2
3
8
Total

Percentage %
1
1
2
3
1
3
6
12
9
6
6
12
23
10
2
5
1
103

0.97
0.97
1.94
2.91
0.97
2.91
5.83
11.65
8.74
5.83
5.83
11.65
22.33
9.71
1.94
4.85
0.97
100.00

Cumulative %
0.97
1.94
3.88
6.80
7.77
10.68
16.50
28.16
36.89
42.72
48.54
60.19
82.52
92.23
94.17
99.03
100.00

11.3.4 Sensitivity analysis-maximum score
After treating all missing item as ASC-positive (score one), the agreement between
the maximum score on the CAST-1 and CAST-2 in two score groups was the same as
using the minimum score. The kappa statistic for agreement in two groups was 0.64
(p<0.001) and the overall agreement was 88.6% (95% CI: 79%, 95%). Children were
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no more likely to move down a score group than to move up a score group. The
overall agreement in the categorisations among three score groups (≤11, 12-14, ≥15)
was 58.6% (95%CI: 46%, 70%). The weighted kappa showed the test-retest reliability
was moderate (kappa=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 CAST-2 was 11 (IQR: 8, 14; range: 224). The Spearman’s correlation coefficient between the two scores was 0.70. The
Wilcoxon Signed Rank Test showed there was a significant difference between test
pairs (p=0.0001). The median difference between scores was -1 (IQR: -4, 0; range: -8,
3).

11.3.5 Sensitivity analysis-midpoint score
When using the average score between the minimum and maximum scores of each
child, the agreement in two score groups (<15 and ≥15) was the same as using the
minimum score. The overall agreement in the categorisations among three score
groups (≤11, 12-14, ≥15) was 61.4% (95%CI: 49%, 73%). The weighted kappa
showed there was moderate test-retest reliability (kappa=0.52, p<0.001). The median
score of midpoint CAST-1 was 13 (IQR: 12, 14; range: 2-21). The median score of
midpoint CAST-2 was 11 (IQR: 8, 13.5; range: 2-24). The Spearman’s correlation
coefficient between the two scores was 0.72. The Wilcoxon Signed Rank Test showed
there was a significant difference between test pairs (p<0.001). The median difference
between scores was -0.5 (IQR: -4, 0; range: -7.5, 3).

11.3.6 Sensitivity analysis-minimum and maximum scores
When using the minimum score at CAST-1 and maximum score at CAST-2, the
agreement between the CAST-1 and CAST-2 for two score groups (<15 and ≥15) was
the same as using the minimum score. The overall agreement in the categorisations
among three score groups (≤11, 12-14, ≥15) was 62.9% (95%CI: 50%, 74%). The
weighted kappa showed the test-retest reliability was moderate (kappa=0.53,
p<0.001). The median score of minimum CAST-1 was 13 (IQR: 12, 14; range: 2-21).
The median score of maximum CAST-2 was 11 (IQR: 8, 14; range: 2-24). The
Spearman’s correlation coefficient between the two scores was 0.73 (p<0.001). The
Wilcoxon Signed Rank Test showed there was a significant difference between test
pairs (p=0.0004). The median difference between scores was -0.5 (IQR: -4, 0; range: 7, 3).
191

Chapter 11: Test-retest Study

11.3.7 Score difference and informants
Among 103 responders, the changes in each scorable item on the M-CAST are shown
in Table 11.8. Thirty-three informants (32%) on the CAST-2 were different from the
informants of the CAST-1 for the same child. For the same children, the mean score
of the CAST-1 rated by fathers was higher than the mean score of the CAST-2 rated
by mothers (mean: 13.9, SD: 5.1). Similarly, the mean score of the CAST-1 rated by
mothers (mean: 13.3, SD: 3.8) was higher than the mean of the CAST-2 rated by
fathers (mean 8.9, SD: 3.0). The results are shown in Table 11.9.

Using the minimum score, the Spearman’s test showed the correlation of the two
CAST scores of the same child whose father completed CAST-1 and mother
completed CAST-2 was 0.12 (p=0.76). The paired samples were independent. The
Wilcoxon Signed Rank Test suggested there was a significant difference between the
father’s and the mother’s response to the CAST items towards the same child
(p=0.02). The Spearman’s test showed the correlation of the two test scores of the
same child whose mother filled in the CAST-1 and father filled in the CAST-2 was
0.35 (p=0.40). The paired samples were independent. The Wilcoxon Signed Rank Test
showed there was a significant difference in the two CAST scores for the same child
between mothers’ ( at CAST-1) and fathers’ judgement (at CAST-2) (p=0.02).

Using either minimum or maximum score, the kappa statistic showed the agreement
between fathers (at CAST-1) and mothers (at CAST-2) was fair (kappa=0.18,
p=0.171). The kappa statistic showed the agreement between mothers (at CAST-1)
and fathers (at CAST-2) was fair (kappa=0.38, p=0.084). However, the observed
agreement could be due to chance since these results were not statistically significant.
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Table 11.8 Frequency of change in scorable items on the M-CAST
No

Question

1
5
16
10
13
17
2
11
27
21
6
24
19
30
14
34
36

Does s/he join in playing games with other children easily?
Is it important to him/her to fit in with the peer group?
Does s/he often bring you things s/he is interested in to show you?
Does s/he find it easy to interact with other children?
Does s/he mostly have the same interests as his/her peers?
Does s/he enjoy joking around?
Does s/he come up to you spontaneously for a chat?
Can s/he keep a two-way conversation going?
Does s/he make normal eye-contact?
Are people important to him/her?
Does s/he appear to notice unusual details that others miss?
Does s/he play imaginatively with other children, and engage in role-play?
Does s/he appear to have an unusual memory for details?
Does s/he sometimes say “you” or “s/he” when s/he means “I”?
Does s/he have an interest which takes up so much time that s/he does little else?
Does s/he try to impose routines on him/herself, or on others, in such a way that it causes problems?
Does s/he often turn conversations to his/her favourite subject rather than following what the other
person wants to talk about?
Does s/he have any unusual and repetitive movements?
Does s/he care how s/he is perceived by the rest of the group?
Is his/her voice unusual (e.g., overly adult, flat, or very monotonous)?
Does s/he have odd or unusual phrases?
When s/he was 3 years old, did s/he spend a lot of time pretending (e.g., play acting being a superhero, or holding
teddy’s tea parties)?
Does s/he often do or say things that are tactless or socially inappropriate?
Does s/he have friends, rather than just acquaintances?
Does s/he prefer imaginative activities such as play-acting or story-telling, rather than numbers or lists of facts?
Does s/he tend to take things literally?
Is his/her social behaviour very one-sided and always on his/her own terms?
Does s/he like to do things over and over again, in the same way all the time?
Does s/he have difficulty understanding the rules for polite behaviour?
Does s/he sometimes lose the listener because of not explaining what s/he is talking about?
Is s/he good at turn-taking in conversation?

28
35
20
37
8
25
15
31
7
29
9
18
32
23

193

No of
changes
4
7
7
9
12
12
13
14
14
15
16
16
17
17
18
19
20

(%)
(5.7)
(10.0)
(10.0)
(12.9)
(17.1)
(17.1)
(18.6)
(20.0)
(20.0)
(21.4)
(22.9)
(22.9)
(24.3)
(24.3)
(25.7)
(27.1)
(28.6)

22
22
23
23
25

(31.4)
(31.4)
(32.9)
(32.9)
(35.7)

25
26
27
28
28
29
29
31
33

(35.7)
(37.1)
(38.6)
(40.0)
(40.0)
(41.4)
(41.4)
(44.3)
(47.1)
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Table 11.9 Score difference and different informants
Informants of
same child
CAST-1 father
CAST-2 mother

Statistic tests
Minimum
0.12

Maximum
0.09

Score
Mid-point
0.12

Spearman’s
rho
Wilcoxon
0.02
0.03
0.02
Signed Rank
Test: p-value
CAST-1 mother
Spearman’s
0.35
0.68
0.51
CAST-2 father
rho
Wilcoxon
0.02
0.02
0.02
Signed Rank
Test: p-value
*extreme: using the minimum of CAST-1 and the maximum of CAST-2

11.4

Extreme*
0.14
0.03

0.68
0.02

Discussion

11.4.1 Main findings
This study is the first to investigate the reliability of the M-CAST as a screening
instrument for ASC in Chinese population. Within an average of three months
between the two tests, the test-retest reliability of the M-CAST among two score
groups (<15 versus ≥15) was good (kappa=0.64, p<0.001) among the questionnaires
completed by the same informants. The test-retest reliability across three categories
by the same informants was moderate (weighted kappa=0.53, p<0.001). In addition,
when the M-CAST was treated as a whole scale, this study found a good correlation
between the scores of the CAST-1 and CAST-2 (Spearman rho=0.73). The Wilcoxon
tests found that there was a possible difference in score distributions of the CAST-1
and the CAST-2.

11.4.2 Limitations
One limitation of this study was that the same informant for two CASTs cannot be
ensured in this study. As a result, only 68% of the informants were the same for the
two CASTs (n=70). Thus, the sample was relatively small. However, the sample was
drawn from two mainstream primary schools with the response rate at 97% in the
screening phase and 65% in the further assessment. The high participation rate should
have ensured the representativeness of the study sample for the population in those
two schools. However, the results cannot represent the general population in China as
Beijing may not be considered as a national representative population for China due
to its special political and economic status378. Second, it was possible that there has
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been response bias. Because the parents who agreed to participate in further
assessment may be those who were more concerned about their children’s social and
communication ability than the non-responders in the two schools. Third, the time gap
between the CASTs was between two to four months but was not precisely known for
each child, however, being such a short enough period of time one would not expect
major changes due to child development or other external factors. Fourth, two
administrations of the CAST were conducted in different settings in this study. The
CAST-1 was completed at home while the CAST-2 was completed during an
assessment setting in a hospital. When the parents were invited to a formal assessment,
they may have re-evaluated the severity of their child’s behaviours and gave different
scores to some items on the CAST. The change of settings may contribute to the
change of score on CAST. However, this could not be measured since the candidate
was conducting assessments when the parent was filling in the CAST-2. Fifth, there
were missing data in both CASTs. They were handled by different approaches in order
to explore the impact of the missing values. Similar results were found which
indicated it was unlikely that the missing data had affected the overall test-retest
reliability.

11.4.3 Comparison between the M-CAST and other instruments
The test-retest reliability of the M-CAST reported in this study was lower than the
first UK study conducted in the general population. However, by using similar
research methodology, this study found the test-retest reliability of the M-CAST was
higher than the UK CAST in the high scoring sample412. The differences in those two
study samples should be acknowledged. Although both studies were conducted in a
high scoring sample, the UK sample did not recruit children who scored ≤11 while
this study recruited children from all three score groups.

The reported test-retest reliability of some screening instruments for ASC was higher
than the M-CAST (Table 7.1). For the instruments used in children of primary school
age, the ASSQ had good reliability (r=0.96)138, as did the SCQ (r=0.74)409and SRS
(r=0.75)410. However, the previous studies of other instruments adopted different
sampling strategy from this study. This study was conducted in a high scoring sample
within which 78.6% of the children scored above or around 15 (12-14). The difference
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in research methodology as well as the analytical methods between this study and
previous studies made it difficult to compare their results directly412.

11.4.4 Possible cultural influence
Despite the differences in study samples, this study found similar results with the UK
study conducted in high scoring group. Both studies found that children were no more
likely to move down a score group than move up in the CAST-2 compared with the
CAST-1. This may partly due to a statistical phenomenon, regression to the mean,
which occurs when repeated measurements are tested on the same subject418.
Generally, due to the random error of observed values, when observing repeated
measurements in the same subject, relatively high or low observations are likely to be
followed by less extreme ones rather nearer the subject’s true mean418. Thus, the score
in CAST-2 was less than CAST-2 in some children. However, it was also possible that
the child's behaviours rated as ASC-positive by the parents at CAST-1, were not
noticed or found out to be not obvious later on when they completed the CAST-2. It
was also possible some parents may have learnt about the purpose of the assessment
from other parents whose children had completed the assessment. It has been
suggested that children with mental disorders in mainland China may experience
stigma from the society372, 373. Thus, it is possible that parents tried to score lower on
the CAST-2 to show that their children have no problems. Adapting screening
instruments developed in one culture for another culture is not without difficulties.
This is because the recognition of autistic features in the original culture may have a
specific set of behavioural norms and expectations, which are not necessarily the
same as the culture in the adapted country419. In addition, the possible difference in
the perception of children’s behaviours between fathers and mothers might influence
the reliability of the M-CAST. The difference may be due to the potential different
roles of father and mother in a family. Since in China, mother is generally the carer of
the family while father focuses on provide financial support. Thus, it is possible that
the time and occasions that father spends with the child is different from mother and
expectations of the child’s social behaviours are different between two parents.
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11.5

Conclusion and future directions

The test-retest reliability of the M-CAST was found to be moderate to good in a
Chinese population. This result demonstrated some evidence for the M-CAST to be
recommended as a candidate screening instrument for ASC in epidemiological studies
in mainland China. Cultural aspects may be important in the 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 mainland China adopted varied research
methodologies for case definition. The most frequently used screening instrument is
the CABS271, which was first developed in the West in 1969172. However, there has
been almost no research on the CABS in western population after the 1970s. No data
are available on the utility of the CABS in the West. Thus, it is difficult to compare
the prevalence estimates from previous studies in mainland China with more recent
estimates in other countries. The M-CAST demonstrated acceptable validity as a
screening instrument for ASC in the Chinese population (Chapter 10), as well as good
test-retest reliability in same responders (kappa=0.64) (Chapter 11). This chapter aims
to compare the utility of the M-CAST with the CABS as ASC screening instruments
for ASC in a Chinese population.

12.2 Method

12.2.1 Participants
The participants of this study were drawn from two samples in the validation study of
the M-CAST described in Chapter 10. The first sample comprised children who
already had an ASC diagnosis in clinical settings in mainland China (n=50). The
second was the assessment sample of the validation study (n=103). Thus, a total
number of 153 children completed a diagnostic assessment using the ADOS, the ADIR and the RPM. At the beginning of the assessment, the parents of children with an
existing diagnosis were asked to fill in both a M-CAST and a CABS, while the
parents of children from primary school was only asked to fill in a CABS for this
study. Three children were excluded from the analyses because only the children who
completed both the M-CAST in screening phase and the CABS in assessment phase
were included for this study. Thus, the data of 150 children were available for
analyses.
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12.2.2 Statistical analysis
Missing items on the M-CAST and the CABS were given a value of 0 (ASC-negative
value) to generate the observed score for further analysis. The score distribution of the
M-CAST and the CABS was described by mean, median and the IQR. The
performance of the M-CAST and the CABS were examined by the following
analytical strategy: 1) Agreement between the screening instrument and standardised
diagnostic assessment was examined using the Cohen’s kappa413; 2) Validity was
examined by calculating the sensitivity, specificity, PPV and NPV8; 3) Differences in
score distribution of two instruments between children with ASC and typically
developing children: the independent samples t-test was used if the distribution was
robust normal, while the Mann-Whitney U test was used if the distribution was highly
skewed. The normality of the distribution was examined by the Skewness-Kurtosis
test. The null hypothesis of the Skewness-Kurtosis test is that the distribution is
normal. Thus, a non significant test result suggests the distribution is normal (p>0.05);
4) Correlation of scores on the two screening instruments and the scores on the ADOS
and the ADI-R algorithms: Spearman’s rank correlation coefficient. The score of the
ADOS and the ADI-R was the sum of all categories in the algorithm of each
instrument; 5) Discriminant power in differentiating children with ASC from typically
developing children: the receiver operating characteristic (ROC) area-under-curve
(AUC) analysis was used154, 420. 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, of which 46 children with an existing
clinical diagnosis of ASC and another 6 children received a research diagnosis of ASC
after the diagnostic assessment. The mean age of this sample was 7.7 years old
(SD=1.6). The mean age of the autistic cases was 8.4 years old (SD=1.2) while the
mean age of the typically developing children was 6.5 years old (SD=1.6). There were
98 (66%) boys and 52 (34%) girls in this sample with a sex ratio of 1.9:1 (male:
female). Among 52 children with ASC, the sex ratio was 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 fully completed while the remaining
(n=25) had missing items. Using the cut-off of 15, 66 children (44%) scored equal to
or greater than 15 on the M-CAST. The mean score on the M-CAST was 14.7
(SD=5.7) and the median was 14 (IQR: 12, 18; range: 2-19). All 150 questionnaires of
the CABS (response rate: 100%) were fully completed. Using the cut-off of 14, 46
children (31%) scored equal to or greater than 14 on the CABS. The mean score on
the CABS was 10.7 (SD=5.4) and the median score was 10 (IQR: 7, 15; range: 0-25).

12.3.3 Test accuracy
Using the cut-off of 15, the overall agreement between the M-CAST and the
consensus diagnosis was 83% (95%CI: 76, 88). The kappa statistic suggested the
agreement was good (kappa=0.64, p<0.001). The sensitivity of the M-CAST was 89%
(95%CI: 77, 96). The specificity was 80% (95%CI: 70, 87). The association between
the M-CAST and the consensus diagnosis is shown in Table 12.1.

Table 12.1 Agreement between the M-CAST (<15, ≥15) and consensus diagnosis
CAST

≥15
<15
Total

Consensus diagnosis
ASC
Non-ASC
46
20
6
78
52
98

Total
66
84
150

The overall agreement between the CABS and the consensus diagnosis was 75%
(95%CI: 67, 81). The kappa statistic suggested the agreement was moderate
(kappa=0.43, p<0.001). The sensitivity of the CABS was 58% (95%CI: 43, 71). The
specificity was 84% (95%CI: 75, 90). The PPV was 65% (95%CI: 50, 79). The NPV
was 79% (95%CI: 70, 86). The association between the CABS and the consensus
diagnosis is shown in Table 12.2. The test accuracy of two screening instruments
overall and in three different subgroups including normal IQ group (IQ≥70), boys and
girls is shown in Table 12.4.

Table 12.2 Agreement between the CABS (<14, ≥14) and consensus diagnosis
CABS

≥14
<14
Total

Consensus diagnosis
ASC
Non-ASC
30
22
16
82
46
104

Total
52
98
150
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12.3.4 Score distributions and ASC status
Figure 12.1 shows the scores on the M-CAST and the CABS of the same individuals.
The mean scores on the M-CAST and the CABS within children with ASC and
typically developing children are shown in Tables 12.3. The Skewness-Kurtosis test
showed the score distribution of the M-CAST was normal (p=0.42), and the score
distribution of the CABS was also normal (p=0.06). Thus, the independent t-test was
performed to compare mean scores on the two instruments between children with
ASC and typically developing children. The mean scores on both the M-CAST and
the CABS in children with ASC were significantly higher than those of typically
developing children (p<0.001). The correlation between scores on the M-CAST and
the CABS was moderately correlated (Spearman’s rho=0.57, p<0.001). In the clinical
sample, the correlation between the scores on the two instruments was moderately
correlated (Spearman’s rho=0.52, p<0.001). However, in the population sample, the
correlation was weak (Spearman’s rho=0.28, p=0.0036). The score distributions of the
M-CAST and the CABS in children with ASC and typically developing children are
shown in Figure 12.2 & 12.3.
Table 12.3 Scores on the two screening instruments by ASC status
ASC (n=52)
Mean (SD)
11.9 (15.8)
14.3 (5.1)

CAST
CABS

Non-ASC (n=98)
Mean (SD)
19.9 (4.7)
8.7 (20.7)

25

Figure 12.1 The M-CAST and CABS scores in the same child*
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Mandarin CAST score

Cut-off of Mandarin CAST=15; Cut-off of CABS=14.

*Each Point may represent more than one child.
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Figure 12.2 Score distribution of the M-CAST in children with and without ASC
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12.3.5 Correlations with scores on the ADOS and the ADI-R algorithms
During ADOS assessments, 18 participants were administered using module 1 (12%),
21 participants were administered using module 2 (14%) and 111 participants were
administered using module 3 (74%). The mean score on the ADOS was 7.54
(SD=10.0). The median score on the ADOS of children with ASC was 20 (IQR: 15,
25; range: 3-34), while the median of typically developing children was 0 (IQR: 0, 1;
range: 0-13). The median score on the ADI-R of children with ASC was 54.5 (IQR:
42.5, 65; range: 5-77), while the median of typically developing children was 3 (IQR:
1, 7; range: 0-59). The Skewness-Kurtosis test showed that the distribution of scores
on both the ADOS and the ADI-R were highly skewed. Thus, the Mann-Whitney U
Test was used which showed that the median score on the ADOS algorithm of
children with ASC were significantly higher than that of typically developing children
(p=0.0061). The Mann-Whitney U Test showed the median score on the ADI-R
algorithm of children with ASC was significantly higher than that of typically
developing children (p=0.0084). The correlation between scores on the M-CAST and
scores on the ADOS and the ADI-R algorithms was examined. The score on the MCAST was significantly correlated with both scores on the ADOS (Spearman’s
rho=0.64) and the ADI-R (Spearman’s rho=0.59). The score on the CABS was also
significantly correlated with the scores on the ADOS (Spearman’s rho= 0.44) and the
ADI-R (Spearman’s rho=0.49).

12.3.6 Comparison between the M-CAST and the CABS
The performance of the M-CAST and CABS was compared using the receiveroperating-characteristic (ROC) area-under-curve (AUC) analysis. The M-CAST had a
significantly higher AUC (0.90) than the CABS (0.79) (p=0.0002) (Figure 12.4 &
Table 12.4). The performance of the two instruments was also further compared in
three subsamples of children with normal IQ (IQ≥70), and in boys and girls separately.
The M-CAST had a significantly higher AUC (0.88) than the CABS (0.79) (p=0.008)
in children with normal IQ. Within boys, the M-CAST had a significantly higher AUC
(0.92) than the CABS (0.80) (p=0.0025). Similarly within girls, the M-CAST had a
significantly higher AUC (0.92) than the CABS (0.67) (p=0.0106). Those results
suggested the M-CAST performed significantly better than the CABS in
distinguishing children with ASC from typically developing children.
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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%CI)
Sensitivity (95%CI)
Specificity (95%CI)
PPV (95%CI)
NPV (95%CI)

0.90 (0.84-0.96)
0.89 (0.77-0.96)
0.80 (0.70-0.87)
0.70 (0.57-0.80)
0.93 (0.85-0.97)

0.79 (0.71-0.87)
0.58 (0.43-0.71)
0.84 (0.75-0.90)
0.65 (0.50-0.79)
0.79 (0.70-0.86)

Normal IQ (n=127)
AUC (95%CI)
Sensitivity (95%CI)
Specificity (95%CI)
PPV (95%CI)
NPV (95%CI)

0.88 (0.80-0.96)
0.88 (0.71-0.97)
0.79 (0.70-0.87)
0.58 (0.43-0.72)
0.95 (0.87-0.99)

0.79 (0.69-0.88)
0.56 (0.38-0.74)
0.84 (0.75-0.90)
0.53 (0.35-0.70)
0.85 (0.77-0.92)

Boys (n=99)
AUC (95%CI)
Sensitivity (95%CI)
Specificity (95%CI)
PPV (95%CI)
NPV (95%CI)

0.92 (0.85-0.98)
0.89 (0.76-0.96)
0.80 (0.67-0.89)
0.78 (0.65-0.89)
0.90 (0.77-0.97)

0.79 (0.71-0.89)
0.60 (0.44-0.74)
0.83 (0.71-0.92)
0.75 (0.58-0.88)
0.71 (0.59-0.82)

Girls (n=51)
AUC (95%CI)
Sensitivity (95%CI)
Specificity (95%CI)
PPV (95%CI)
NPV (95%CI)

0.92 (0.82-1.00)
0.86 (0.42-1.00)
0.80 (0.65-0.90)
0.40 (0.16-0.68)
0.97 (0.86-1.00)

0.67 (0.42-0.91)
0.43 (0.10-0.82)
0.84 (0.70-0.93)
0.30 (0.07-0.65)
0.90 (0.77-0.97)

204

Chapter 12: M-CAST and CABS

12.4 Discussion

12.4.1 Main findings on test utility
This chapter examined and compared the utility of the M-CAST and the CABS as
screening instruments for ASC in primary school aged children in mainland China.
Both the M-CAST and CABS can distinguish children with ASC from typically
developing children. The performance of the M-CAST as a screening instrument for
ASC was found to be better than the CABS illustrated by calculating test validity and
conducting the ROC-AUC analysis. The score of the M-CAST was more correlated
with the scores on both the ADOS and the ADI-R algorithms. Overall, the M-CAST
demonstrated better utility of distinguishing children with ASC from typically
developing children than the CABS.

12.4.2 Limitations
Limitations of this study included: 1) The children with an existing diagnosis of ASC
were younger than those from primary schools; however, the children were within the
applicable age range of the CAST (4-11 years old). In mainland China, the applicable
age range for the CABS covers all ages302. The difference in age is unlikely to
influence the performance of two instruments since they were applied to the same
sample; 2) The sample size was limited, especially the subsample of girls, which led
to relatively wide confidence intervals of the test accuracy. 3) The examiner of the
ADOS and the ADI-R was aware of the ASC status of children with an existing
diagnosis before their completion of the M-CAST and the CABS. However, the
examiner was blind to the M-CAST scores of the children from primary schools until
the completion of the assessment. Thus, this difference in administration was unlikely
to influence the performances of the two instruments; 4) This sample was drawn from
two groups including a clinical sample and a school population sample. It might not
be representative for the general population. Since 30% of the sample were children
with an existing diagnosis of ASC whose parents may have more knowledge on
autism, and thus they might be clearer about what the items on the questionnaire were
looking for than parents in the general population in China. Thus, when applying
those figures to a population level, some caution should be applied. In future study,
larger clinical or population sample should be explored 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 sensitivity of the M-CAST was higher than
that of the CABS. The sensitivity of the M-CAST was the similar in boys and girls,
while the CABS had a higher sensitivity in boys than in girls. The lower sensitivity of
the CABS suggested that using the CABS as the screening instrument for ASC would
potentially have more false negatives and miss more children who actually have ASC
than using the M-CAST. This could potentially delay referrals to further diagnosis and
appropriate intervention of those individuals146. The specificity of the M-CAST and
the CABS were both good with the latter showing slight better results than the former.
The PPV of the M-CAST was higher than the CABS. However, both of them were
quite low. This result might be partly due to the fact that the value of PPV depends on
the prevalence of the condition. The prevalence estimates of ASC in girls were
generally reported as much lower than that of boys421, 422 which led to the much lower
PPV of both instruments within girls.

12.4.4 Possible explanations for the better performance of the M-CAST
There several possible reasons for the better performance of the M-CAST than the
CABS: 1) The CABS was developed in 1969 for identifying children with infantile
autism which definition was much narrower than that of ASC172. It was introduced to
China during the 1980s as a screening instrument for Childhood Autism76. The MCAST was developed in 2002 as a screening instrument for identifying children on
the whole autism spectrum in the general population. Thus, it was possible that the
children with less obvious autistic features which could be picked up by the M-CAST
would be missed by the CABS. 2) The test accuracy and validity of the CABS was
examined mainly in clinical samples but not in the general population282, 301, while the
UK CAST has been piloted and validated twice in the general population159, and it has
been used in recent large population epidemiological research70. 3) The usage of the
CABS is also non age-specific in China. Although it was designed for infantile autism,
it has been used for all age groups in the Chinese population in previous studies72, 271.
Thus, it is possible that the items on the CABS have not covered the subtle autistic
features of individuals on the border autism spectrum. The M-CAST was designed to
be used in primary school aged children from the very beginning.
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12.5 Conclusion
The adoption of recent-developed screening and standardised diagnostic instruments
for case identification in autism research in mainland China led to the results more
comparable with the results in Western countries. The M-CAST showed acceptable
performance in the identification of children with ASC in this sample drawn from
both clinical settings and the general population. It performed better in distinguishing
children with ASC from typically developing children than the CABS, a currentlyused screening instrument for ASC in mainland China. The scores on the M-CAST
were better correlated with scores on the standardised diagnostic instruments, the
ADOS and the ADI-R than the CABS. This study provided some evidence to
recommend the M-CAST as a candidate screening instrument for ASC in primary
school aged children in mainland China.
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Chapter 13 Psychometric Properties of the Mandarin CAST

13.1 Introduction
Due to the lack of biomarker, the diagnosis of ASC still depends on behaviour
descriptions423. ASC were previously conceptualised as a discrete category,
qualitatively different from other subgroups within the PDD424. However, there has
been an emerging consensus that ASC are dimensional disorders representing the
upper extreme of one or more quantitative traits, which traits are likely to be
continuously distributed in the population samples425-427. Early evidence for this
proposed dimensional concept was collected from studies on the association between
genetic liability for ASC and the milder, non-psychopathological features within the
relatives of individuals with ASC120. Further population studies provided evidence
that autistic traits are continuously distributed in large general population178,

426

.

Debates have emerged as to whether there is one single dimension that could capture
the three impairment domains of the condition or whether there would be more428.
Factor analysis has been used to explore the possible dimensions of ASC with the data
collected using screening and diagnostic assessment instruments in different
samples429, 430.
Constantino and colleagues431 suggested a single autism dimension to explain all the
behaviours in the autistic trait. It was based on findings from the factor analysis of the
psychometric structure of the ADI-R and the SRS in both clinical and population
samples426, 431. Other researchers using factor analysis suggested that the impairments
of ASC might be multidimensional432, which meant the conditions may have more
than one continuous latent trait. Three studies using the data from the ADI-R proposed
three-factor solution for the structure of ASC. Although the structure of these
proposed factors were different among studies, these factors roughly covered the three
core domains of impairment of ASC432-434. Another two studies based on the ADI-R
suggested a two-factor solution was sufficient to explain the autism continuum
including Social/Communication and Restricted/Stereotyped Behaviours435, 436. One
study proposed a four-factor solution on data from the ADI-R and a five-factor
solution on data from the ADOS437. Reviews on the exploration of ASC dimensions
have suggested the possible reasons for the lack of consistency regarding the number
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and structure of factors identified by previous studies425, 428. This inconsistency could
be partly explained by the heterogeneous research designs. The results could be
influenced by the sample characteristics, the nature of the assessment instruments, and
also by the subjective interpretations when naming the identified factors in factor
analysis428. Most the exploration of autistic traits was conducted in clinical samples
with individuals of ASC. It should be borne in mind that, the underlying autistic traits
identified from such studies might be different from studies conducted in general
population within which there is a large proportion of individuals without ASC. A
recent study examined the factional nature of ASD in a general population of 13,138
in the UK indentified 7 factors including verbal ability, language acquisition, social
understanding,

semantic-pragmatic

skills,

repetitive-stereotyped

behaviour,

articulation and social inhibition438. Although there has been no agreement on the
number or structure of latent factors for ASC, the exploration of the dimensional
approach can help with the evaluation of screening and diagnostic instruments for
ASC. This process could indicate which possible dimensions of ASC have been
reflected by the items on the instrument. Such research has been conducted using
several instruments for ASC: the ASSQ408, 439, the SRS431, the AQ440-442, the Subthreshold Autism Trait Questionnaire (SATQ)443, the Child Behaviour Checklist
(CBCL)444, the Adult Asperger Assessment (AAA)445, the GARS147 and the CARS424.
A summary of those previous studies on factor analysis446 is shown in Table 13.1.
Most investigation of the psychometric properties of screening instruments for ASC
was conducted in Western population. Little research has been done in the Chinese
population. One exception is the SCQ. The SCQ was translated into Traditional
Chinese and applied to 317 parents of children recruited from clinical settings in
Taiwan408. A three-factor solution was proposed based on the data from the Chinese
SCQ including Social Interaction, Repetitive Behaviours and Communication.
Previous chapters demonstrated that the M-CAST can be considered as a candidate
screening instrument for ASC in mainland China. This chapter is to explore the factor
structure of the M-CAST in Chinese population.

Traditional factor analytical methods uses the continuous observed data to explore the
underlying continuous latent variable446. Factor analysis provides a linear factor
combination or principle components for observed scores on the tests based on
continuous data13, 447. However, these methods are not appropriate to tests with binary
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item response (yes/no), such as the M-CAST, due to the fact that the factor analysis
assumption of item responses is on a continuous metric448, 449. If categorical data are
treated as continuous data in factor analysis, the true factor structure might be
distorted in a multi-dimensional analysis and the factor loading might be biased in
uni-dimensional models448,

450

. When applying linear models to binary data, the

predictions generated may not be within the plausible range (<0 or >1)448, 451. Figure
13.1 shows the unfitness of a linear predictor model when it is applied to categorical
data452. The red dots were the true association between the observed categorical
variables and the continuous latent variable. When the categorical data were treated as
continuous, a linear model was generated to illustrate the association which was the
black line. The red dots cannot be well captured by the black line provided by the
linear model, so the association suggested by the model was not appropriate for such
data.

Figure 13.1 Unfitness of linear predictor model applied to categorical data452
Note: This figure was generated from the British coal miner data. The red dots illustrated the true association between observed
categorical variables and the continuous latent variable in the sample. The black line showed the model generated from linear
predictor model if the categorical variable was treated as continuous.

To highlight this point, a combination approach has been adopted to evaluate the
factor structure of screening instruments with binary response448. This approach
consists of the Categorical Data Factor analysis (CDFA) and the Item Response
Theory453 (IRT). Following this method, the exploration of potential factors of the MCAST is conducted by the exploratory CDFA and then the confirmatory CDFA using
the IRT model in the same Chinese population.
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Table 13.1 Description of studies on factor analysis of screening instruments for ASC
Screening
instrument
Autism
Spectrum Screening
Questionnaire
(ASSQ)
Social and
Communication
Questionnaire (SCQ)
Social
Responsiveness Scale
(SRS)
Autism Quotient
(AQ)

Author
& year
Posserud439
2008

Sample
size
6,229

Sample
source
General
population

Age
(SD)
7-9

Analytical
methods
PCA & EFA

No. of factors

Proposed factors

3

1. Social function
2.Autism-associated problems
3. Cognitive style associated with HFA/AS

Gau 408
2011

736

Clinical ASC and relatives

2-18

CFA

3

Constantino431
2004

226

Clinical PDD and other disorders

4-18

CA & PCA

1

1.Social interaction
2. Communication;
3. Repetitive behaviour
Single underlying ‘autism’ factor

Auyeung442
2008

1,765

General population and clinical ASC

4-9

PCA

4

1. Mind-reading
2. Attention to detail
3. Social skill
4. Imagination
440
Stewart
536
University students
Mean 24.3
EFA & CFA
4
1. Socialness
2009
(10.5)
2. Pattern
3. Understanding others/communication
4. Imagination
Hoekstra441
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
444
Child Behaviour
Pandolfi
128
Clinical ASC
1.5-5
CFA
3
1. Internalizing
2009
2. Externalizing
Checklist (CBC)
3. Total problems
Gilliam Autism
Lecavalier147
284
ASC students
Mean: 9.3(3.9)
PCA & EFA
3
1. Stereotyped and repetitive behaviours
Rating Scale
2005
2. Social interaction
(GARS)
3. Communication
445
153
Clinical AS and HFA
Mean: 33(11)
CFA
2
1. Social communication
Adult Asperger
Kuenssberg
2011
2. RIBA
Assessment (AAA)
424
Childhood Autism
Magyar
164
ASC students
Mean: 43.27 months (19.78)
PCA & PAF
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 Kanne443
1,709
University students
Mean: 18.4 (0.99)
EFA & CFA
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 functional autism; AS: Asperger syndrome; EFA: Exploratory factor analysis; CFA: Confirmatory factor analysis; RIBA: Repetitive/ restricted interests
behaviours and activities.
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13.2

Method

13.2.1 Participants
This sample was drawn from the validation study described in Chapter 10. The data of
both samples from mainstream schools and clinical settings were used for this study.
714 M-CAST questionnaires of children from primary schools and 50 questionnaires
from children with autism were available. Only fully-completed M-CAST
questionnaires were used in the factor analysis.

13.2.2 Data analysis

13.2.2.1

Data description

All the reverse-phrased items were converted before analysis. The prevalence of item
endorsement was cross-tabulated as well as the bivariate endorsement probabilities
which indicated the frequency of endorsement of pairs of items. This analysis was
calculated from the raw data in MPlus 6.0 using the “TYPE=BASIC” command452.

13.2.2.2

Factor exploration: Categorical data factor analysis

The investigation of a possible non-linear relationship between the binary item
response and the latent trait was investigated using the exploratory CDFA. The whole
analysis was conducted in MPlus 6.0452. Due to the fact that the item responses are
binary, the correlation matrix used in the CDFA is a tetrachoric correlation. The factor
structure of the M-CAST was estimated by the weighted least square estimation
(WLSM). This estimator uses a diagonal weight matrix with standard errors and
mean-adjusted Chi-square test statistic that uses a full weight matrix452.

The analysis was carried out using the following command: “VARIABLE:
CATEGORICAL; ANALYSIS: “TYPE=EFA 1 6; PLOT: TYPE=PLOT3”. This
indicated a factor structure with up to six factor solutions to be examined one by one.
The number of potential factors was determined by three approaches: 1) the
eigenvalues of the sample correlation matrix: to indicate the potential number of
factors for the M-CAST. The Kaiser criterion was adopted that the number of factors
with eigenvalues higher than 1.0 could be recommended as the appropriate number of
factors for further consideration454; 2) the Scree plot: to identify the number of
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eigenvalues that are present before the ‘elbow’. The number of factors that starts the
elbow indicates how many factors that may be appropriate for best explaining the
correlation between items; 3) the criteria for model fit indices of the CDFA provided
by MPlus: the Chi-square Test of Model Fit, Root Mean Square Error of
Approximation (RMSEA), the Comparative Fit Index (CFI), the Tucker-Lewis Index
(TLI), and Standardized Root Mean Square Residual (SRMR). Statistical tests such as
the Chi-square test are dependent on, and sensitive to sample size. This leads to a
situation that large samples with high statistical power can increase the probability of
rejecting a true model444, 455. In order to avoid rejecting a suitable model due to a
single significant Chi-square value, the Chi-square was not used on its own to
determine model fit in this study. The remaining psychometric indices of model fit
were less sample size dependent and therefore were also considered. The
recommended cut-off for the good fit is shown in Table 13.2. In the CDFA, the criteria
for indices of a model of good fit were as follows: RMSEA≤0.06, CFI≥0.95,
TLI≥0.95 and SRMR≤0.08456, 457. The criteria for indices of an adequate fit model
were RMSEA ≤0.08, CFI ≥0.90, TLI ≥0.90, and SRMR≤0.10456, 457.

As the default in MPlus, the oblique Geomin factor rotation was performed for factor
loading. The Geomin rotation is recommended when factor indicators have crossloadings which indicate that some factors extracted may be correlated417, 452. Factor
loadings for each rotated solution were examined to ensure that the items loading on
to each factor make theoretical sense417. In each proposed model, factor loadings were
examined for each item loading on to each factor in order to ensure they were salient.
The minimum factor loadings which can be considered as salient were suggested as
between 0.30 and 0.40 by Floyd and Widaman458. In this study, factor loadings that
were ≥0.35 were considered as salient. Once the factor solution was chosen, items that
did not load saliently on to any of the factors or cross-loaded on more than one factor
were removed from further analysis. In addition, the factors that only had one to two
items saliently loaded on were also removed since it requires at least three items on
each factor to ensure this factor is well-measured459.
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Table 13.2 The recommended cut-off of model of good fit in CDFA460
RMSEA
CFI
TLI
SRMR

13.2.2.3

Yu 2002461
≤0.05
≥0.96
≥0.95
≤0.07

Hu & Bentler 1999457
≤0.06
≥0.95
≥0.95
≤0.08

Factor confirmation: Item response theory

To confirm the factor structure identified by the exploratory CDFA, a
multidimensional IRT model was used to test the model fit for identified latent traits.
Since the item responses were binary, the remaining items for each factor were put
into a 2-parameter, multidimensional IRT model462.

In the IRT model, each item was described by two parameters: item discrimination
and item difficulty462. Item discrimination indicates the extent to which the item is
related to the underlying latent trait. It demonstrates the change in the probability of
endorsing the item due to the change in the underlying latent trait13. The item
difficulty parameter is related to the prevalence of an item which indicates how
commonly an item is endorsed13,

448

. It is also referred to as “commonality” in

epidemiological studies since it reflects the prevalence of the described symptoms448.
The lower the difficulty parameter, the higher the probability of an individual
endorsing the item, and then the behaviour measured is considered as common13.

To test the fitness of the model, the IRT model used robust weighted least squares
estimation with mean and variance adjusted estimator (WLSMV). This estimator has
been found to work well for categorical data in confirmatory factor analysis463, 464.
Since the factor structure was estimated by the WLSMV, a 2-parameter probit model
was estimated13. The criteria for indices of a model of good fit were as follows:
RMSEA≤0.06, CFI≥0.95, TLI≥0.95 and the Weighted Root Mean Square Residual
(WRMR) close to or ≤1.0456, 457. The criteria for indices of an adequate fit model were
RMSEA ≤0.08, CFI ≥0.90, TLI ≥0.90, WRMR close to 1.0456, 457. In addition, the
internal consistency of items was examined using Cronbach’s alpha.
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13.2.2.4

Graphical presentation of IRT

The psychometric performance of the M-CAST was represented graphically using the
Item Characteristic Curve (ICC) and the Test Information Curve (TIC). The graphs for
each factor were presented separately. The ICCs provide the trace line of IRT models
which are defined by the two parameters of the IRT, item difficulty and item
discrimination. The item discrimination which is the slope parameter (α) indicates the
steepness of the slope of the ICC curve at the inflexion point of the S-shaped curve448.
A steeper slope indicates a closer relationship to the construct and so this item is more
discriminating462. The item difficulty as the location parameter (β) is the point on the
trait dimension at which a respondent has a 50% probability of endorsing the item448.
The higher the location parameter of an item, the more likely that this item will be
endorsed only among individuals with more severe autistic trait448.

The TIC is a function of standard error, which provides a graphical representation of
the variations in the precision of the measurement. It indicates the reliability of the
latent trait scores provided by the instrument over the full range of the latent trait
scores448. The TIF takes the reciprocal of variance or standard deviation generating a
humped plot with higher value indicating regions of precise measurement (small
standard errors compared with other regions)448. It is the sum of the item information
curves (IIC). An item information curve is computed from the inverse of the standard
error of the measurement which shows the inverse of the standard error of the latent
trait estimated at that point on the latent trait13.
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13.3 Results

13.3.1 Descriptive statistics
All the questionnaires with missing items (n=20) were excluded from the sample.
There were 694 questionnaires available for analysis, of which 655 were from the
mainstream sample and 39 from the clinical sample. The mean age of children was
8.2 years old (SD=1.33, range: 4-11.4). The data on the age of 25 children (3.6%)
were missing. There were 387 (56%) boys and 307 girls (44%). The prevalence of
item endorsement of the M-CAST is shown in Table 13.3.

Twenty items (64.5%) were endorsed by 15% or more of the sample (item
6,7,8,9,13,14,15,17,19,20,23,27,28,29,31,32,34,35,36,37). Only three items were
endorsed by less than 10% (item 5,11,16). The tetrachoric correlation matrix between
items and the proportion of the sample that endorsed pairs of items is shown in Table
13.4.
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Table 13.3 Item wording and prevalence of item endorsement (n=694)
No
1
2
5
6
7*
8
9*
10
11
13
14*
15
16
17
18*
19*
20*
21
23
24
25*
27
28*
29*
30*
31
32*
34*
35
36*
37*

Items on the CAST(* items are reverse scored)
Does s/he join in playing games with other children easily?
Does s/he come up to you spontaneously for a chat?
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 time 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?
Does s/he find it easy to interact with other children?
Can s/he keep a two-way conversation going?
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?
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?
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 “I”?
Does s/he prefer imaginative activities such as play-acting or story-telling, rather than numbers or lists of facts?
Does s/he sometimes lose the listener because of not explaining what s/he is talking about?
Does s/he try to impose routines on him/herself, or on others, in such a way that it causes problems?
Does s/he care how s/he is perceived by the rest of the group?
Does s/he often turn conversations to his/her favourite subject rather than following what the other
person wants to talk about?
Does s/he have odd or unusual phrases?
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Yes (%)
624 (89.9)
614 (88.5)
627 (90.3)
475 (68.4)
169 (24.4)
481 (69.3)

No (%)
70 (10.1)
80 (11.5)
67 (9.7)
219 (31.6)
525 (75.6)
213 (30.7)

Score (%)
70 (10.1)
80 (11.5)
67 (9.7)
475 (68.4)
169 (24.4)
213 (30.7)

246 (35.4)
607 (87.5)
632 (91.1)
586 (84.4)
341 (49.1)
489 (70.5)
634 (91.4)
498 (71.8)
291 (41.9)
507 (73.1)
193 (27.8)
601 (86.6)
482 (69.5)
596 (85.9)
194 (28.0)
549 (79.1)
148 (21.3)
192 (27.7)
99 (14.3)
471 (67.9)
211 (30.4)
232 (33.4)
474 (68.3)
206 (29.7)

448 (64.4)
87 (12.5)
62 (8.9)
108 (15.6)
353 (50.9)
205 (29.5)
60 (8.6)
196 (28.2)
404 (58.1)
187 (27.0)
501 (72.2)
93 (13.4)
212 (30.5)
98 (14.1)
500 (72.0)
145 (20.9)
546 (78.7)
502 (72.3)
595 (85.7)
223 (32.1)
483 (69.6)
462 (66.6)
220 (31.7)
488 (70.3)

246 (35.4)
87 (12.5)
62 (8.9)
108 (15.6)
341 (49.1)
205 (29.5)
60 (8.6)
196 (28.2)
291 (41.9)
507 (73.1)
193 (27.8)
93 (13.4)
212 (30.5)
98 (14.1)
194 (28.0)
145 (20.9)
148 (21.3)
192 (27.7)
99 (14.3)
223 (32.1)
211 (30.4)
232 (33.4)
220 (31.7)
206 (29.7)

296 (42.7)

398 (57.3)

296 (42.7)
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Table 13.4 Prevalence of item endorsement, bivariate endorsement probabilities, and tetrachoric correlations (below diagonal)
Item*
1
2
5
6
7
8
9
10
11
13
14
15
16
17
18
19
20
21
23
24
25
27
28
29
30
31
32
34
35
36
37

1
0.101
0.563
0.701
-0.131
0.213
0.531
0.213
0.901
0.694
0.526
0.094
0.530
0.437
0.387
0.075
-0.351
0.151
0.373
0.551
0.713
0.429
0.445
0.378
0.524
0.163
0.305
0.408
0.204
0.272
0.305
0.024

2
0.040
0.115
0.655
-0.249
0.323
0.387
0.258
0.535
0.702
0.465
0.106
0.389
0.442
0.411
0.212
-0.236
0.277
0.429
0.473
0.559
0.311
0.531
0.366
0.421
0.338
0.239
0.286
0.199
0.264
0.281
-0.002

5
0.046
0.046
0.097
-0.281
0.213
0.275
0.072
0.725
0.566
0.527
0.086
0.507
0.531
0.414
0.062
-0.233
0.239
0.391
0.338
0.564
0.171
0.468
0.338
0.423
0.318
0.333
0.174
0.125
0.279
0.229
-0.100

6
0.061
0.061
0.048
0.684
-0.022
-0.145
-0.015
-0.124
-0.244
-0.208
0.148
-0.164
-0.149
-0.233
0.019
0.489
0.035
-0.257
-0.246
-0.107
-0.196
-0.392
-0.018
-0.158
0.004
-0.052
-0.085
-0.086
-0.018
-0.149
0.160

7
0.037
0.050
0.036
0.164
0.244
0.041
0.262
0.221
0.385
0.070
0.092
0.131
0.068
0.136
0.187
0.064
0.319
0.148
0.254
0.229
0.304
0.134
0.304
0.357
0.325
0.047
0.258
0.305
-0.033
0.389
0.218

8
0.069
0.065
0.048
0.192
0.079
0.307
-0.017
0.445
0.506
0.358
-0.048
0.252
0.321
0.393
-0.098
-0.129
-0.003
0.256
0.393
0.717
0.148
0.421
0.105
0.346
0.029
0.507
0.174
0.109
0.217
0.215
-0.135

9
0.050
0.061
0.039
0.241
0.118
0.107
0.354
0.131
0.184
-0.054
0.166
0.093
-0.057
0.063
0.068
-0.020
0.198
0.140
0.161
0.188
0.248
0.153
0.250
0.180
0.149
-0.044
0.207
0.315
-0.076
0.207
0.196

10
0.078
0.045
0.055
0.076
0.046
0.075
0.055
0.125
0.675
0.533
0.144
0.510
0.531
0.359
0.098
-0.245
0.264
0.433
0.539
0.557
0.445
0.437
0.341
0.541
0.183
0.324
0.386
0.217
0.194
0.383
0.069

11
0.043
0.048
0.033
0.046
0.045
0.061
0.043
0.048
0.089
0.562
0.079
0.561
0.558
0.483
0.179
-0.275
0.192
0.399
0.700
0.652
0.428
0.547
0.214
0.568
0.350
0.466
0.410
0.170
0.349
0.421
0.013

13
0.046
0.046
0.045
0.088
0.043
0.081
0.050
0.055
0.045
0.156
0.059
0.435
0.557
0.347
0.192
-0.155
0.203
0.278
0.375
0.478
0.118
0.431
0.227
0.401
0.162
0.360
0.276
0.015
0.236
0.134
-0.032

14
0.056
0.065
0.053
0.357
0.131
0.144
0.199
0.073
0.049
0.082
0.491
-0.123
-0.080
-0.014
0.102
0.206
0.152
0.239
0.039
0.046
0.210
-0.041
0.238
0.158
0.166
-0.056
0.188
0.188
0.120
0.133
0.188

15
0.068
0.063
0.063
0.182
0.086
0.122
0.117
0.079
0.063
0.086
0.128
0.295
0.424
0.261
0.106
-0.109
0.098
0.260
0.413
0.340
0.177
0.374
0.075
0.342
0.189
0.248
0.182
0.028
0.183
0.200
-0.069

16
0.026
0.029
0.030
0.050
0.024
0.046
0.027
0.036
0.030
0.043
0.037
0.052
0.086
0.402
0.089
-0.359
0.113
0.437
0.345
0.488
0.159
0.445
0.178
0.212
0.283
0.321
0.167
0.048
0.239
0.082
-0.157

17
0.055
0.063
0.055
0.164
0.084
00137
0.108
0.063
0.056
0.075
0.137
0.115
0.049
0.282
0.138
-0.201
0.032
0.334
0.355
0.496
0.114
0.402
0.117
0.298
0.146
0.263
0.171
0.064
0.151
0.246
-0.171

Note: Column 1(item) refers to the 31 Mandarin CAST items. Diagonal in bold refers to the proportion of the sample that endorsed each item (prevalence of item endorsement). The lower left triangle (italic
text) denotes the tetrachoric correlations between items. The upper right triangle (plain text) denotes the proportion of the sample that endorsed both items (bivariate endorsement).
*31 items: Only scorable items on the M-CAST were analysed.
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18
0.048
0.065
0.045
0.290
0.125
0.115
0.159
0.061
0.049
0.084
0.222
0.138
0.042
0.137
0.419
-0.051
0.206
0.201
0.054
0.176
0.356
0.228
0.259
0.325
0.309
0.026
0.253
0.128
0.131
0.236
0.121

19
0.050
0.068
0.056
0.563
0.184
0.209
0.256
0.073
0.049
0.101
0.368
0.203
0.042
0.183
0.300
0.731
0.147
-0.276
-0.084
-0.211
-0.086
-0.358
0.090
-0.080
0.073
-0.083
-0.076
-0.006
-0.105
-0.129
0.154
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Item*
1
2
5
6
7
8
9
10
11
13
14
15
16
17
18
19
20
21
23
24
25
27
28
29
30
31
32
34
35
36
37

20
0.037
0.052
0.042
0.195
0.104
0.085
0.124
0.055
0.036
0.061
0.157
0.094
0.030
0.082
0.144
0.219
0.278
0.042
0.037
0.070
0.279
-0097
0.386
0.298
0.303
0.012
0.284
0.266
0.022
0.223
0.306

21
0.032
0.039
0.032
0.071
0.043
0.062
0.059
0.042
0.030
0.037
0.086
0.061
0.032
0.065
0.073
0.076
0.040
0.134
0.356
0.401
0.323
0.497
0.092
0.344
0.130
0.296
0.245
0.088
0.288
0.258
0.023

23
0.071
0.072
0.052
0.177
0.104
0.146
0.130
0.084
0.075
0.082
0.156
0.144
0.048
0.131
0.135
0.213
0.089
0.071
0.305
0.512
0.445
0.492
0.239
0.433
0.102
0.221
0.420
0.167
0.145
0.468
-0.015

24
0.059
0.050
0.045
0.088
0.052
0.112
0.066
0.053
0.049
0.055
0.073
0.071
0.036
0.084
0.075
0.086
0.045
0.043
0.089
0.141
0.307
0.542
0.260
0.420
0.250
0.569
0.339
0.091
0.347
0.368
-0.096

25
0.058
0.055
0.037
0.167
0.102
0.104
0.131
0.071
0.052
0.053
0.166
0.104
0.033
0.092
0.166
0.195
0.111
0.063
0.143
0.065
0.280
0.323
0.346
0.600
0.393
0.090
0.497
0.315
0.147
0.524
0.207

27
0.049
0.062
0.049
0.099
0.063
0.111
0.091
0.058
0.052
0.068
0.098
0.102
0.043
0.102
0.114
0.115
0.049
0.066
0.120
0.073
0.092
0.209
0.118
0.379
0.210
0.320
0.282
0.141
0.267
0.335
-0.036

28
0.045
0.049
0.040
0.144
0.082
0.076
0.104
0.050
0.030
0.050
0.133
0.071
0.027
0.072
0.120
0.164
0.101
0.035
0.091
0.049
0.097
0.055
0.213
0.482
0.453
0.034
0.377
0.338
0.001
0.369
0.329

29
0.065
0.063
0.055
0.170
0.108
0.128
0.121
0.079
0.062
0.079
0.157
0.124
0.036
0.114
0.160
0.193
0.112
0.065
0.140
0.075
0.156
0.098
0.112
0.277
0.398
0.133
0.456
0.345
0.212
0.639
0.238

30
0.022
0.035
0.029
0.098
0.061
0.046
0.063
0.027
0.029
0.032
0.085
0.058
0.024
0.052
0.088
0.110
0.065
0.026
0.052
0.035
0.073
0.045
0.066
0.073
0.143
-0.015
0.437
0.232
0.046
0.203
0.267

31
0.053
0.055
0.053
0.213
0.084
0.169
0.108
0.066
0.059
0.084
0.150
0.127
0.048
0.124
0.138
0.225
0.091
0.068
0.127
0.098
0.101
0.102
0.072
0.105
0.045
0.321
0.025
0.016
0.233
0.055
-0.217

32
0.059
0.056
0.040
0.197
0.104
0.115
0.135
0.069
0.053
0.072
0.176
0.112
0.036
0.107
0.163
0.213
0.120
0.061
0.148
0.072
0.150
0.094
0.107
0.143
0.082
0.101
0.304
0.465
0.070
0.528
0.267

34
0.048
0.053
0.040
0.218
0.118
0.117
0.163
0.059
0.040
0.053
0.192
0.102
0.032
0.102
0.159
0.244
0.127
0.052
0.124
0.055
0.134
0.085
0.110
0.137
0.068
0.110
0.166
0.334
-0.096
0.447
0.352

35
0.050
0.056
0.049
0.215
0.073
0.125
0.102
0.055
0.050
0.071
0.173
0.117
0.042
0.108
0.151
0.219
0.091
0.066
0.115
0.075
0.107
0.095
0.068
0.114
0.049
0.133
0.105
0.094
0.317
0.089
-0.112

36
0.050
0.055
0.043
0.184
0.118
0.118
0.133
0.068
0.053
0.058
0.164
0.112
0.030
0.114
0.157
0.202
0.110
0.061
0.153
0.073
0.151
0.098
0.104
0.169
0.059
0.102
0.161
0.160
0.105
0.297
0.281

37
0.045
0.049
0.035
0.314
0.131
0.112
0.180
0.059
0.039
0.063
0.239
0.117
0.027
0.098
0.197
0.331
0.160
0.059
0.128
0.052
0.147
0.085
0.130
0.150
0.085
0.107
0.167
0.195
0.120
0.166
0.427

Note: Column 1(item) refers to the 31 Mandarin CAST items. Diagonal in bold refers to the proportion of the sample that endorsed each item (prevalence of item endorsement). The lower left triangle (italic
text) denotes the tetrachoric correlations between items. The upper right triangle (plain text) denotes the proportion of the sample that endorsed both items (bivariate endorsement).
*31 items: Only scorable items on the M-CAST were analysed.
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13.3.2 Categorical data factor analysis model
All the 31 items that are scorable on the M-CAST were included in the CDFA to
explore the psychometric properties of the M-CAST. Based on the Kaiser criteria, the
eigenvalues suggested a factor solution up to seven factors, while the Scree plot
suggested a solution between three and six factors (Figure 13.2). Thus, in the
following analysis, the factor structures were examined from three-factor solution
until the acceptable model was identified. However, one-factor and two-factor
structures were also included to gain more evidence. The eigenvalues above 1.0
obtained from the tetrachoric matrix are summarised in Table 13.5.

Table 13.5 Eigenvalues by CDFA
Eigenvalue

1

2

3

4

5

6

7

9.496

3.601

1.687

1.434

1.323

1.137

1.082

Figure 13.2 Scree plot for 31-item M-CAST

The models provided by the CDFA were examined according to the salience of item
loadings (≥ 0.35) on each factor and the indices of goodness of model fit. The
goodness of model fit statistics of factor solutions from CDFA are summarised in
Table 13.6.

220

Chapter 13: Psychometric Properties

Table 13.6 Model of good fit statistics by factor solutions from CDFA (31 items)
Factors

1
2
3
4
5
6
7

Chi-square
X2
1475.091
684.626
546.210
446.310
366.505
320.408
272.966

df
434
404
375
347
320
294
269

p
0.000
0.000
0.000
0.0002
0.0374
0.1389
0.4212

RMSEA

CFI

TLI

SRMR

Negative
residual
variances

0.059
0.032
0.026
0.020
0.014
0.011
0.005

0.783
0.941
0.964
0.979
0.990
0.994
0.999

0.767
0.933
0.956
0.972
0.986
0.991
0.999

0.115
0.068
0.060
0.052
0.045
0.041
0.037

No
No
No
No
No
No
No

Note: Indices criteria for a model of good fit: RMSEA ≤0.06, CFI ≥0.95, TLI ≥0.95, SRMR ≤0.08.

The model fit statistics of the one-factor solution did not meet the model fit criteria
and eight items did not have salient loadings on this single factor. Thus, this solution
was discarded. In the two-factor solution, the first factor included items concerning
Social Interaction and Communication (Factor 1), while the second factor included
items concerning Inflexible/Stereotyped Language and Behaviours (Factor 2). Sixteen
items (item 1,2,5,8,9,10,11,13,15,16,17,21,22,24,27,31,35) loaded on the first factor
and thirteen items loaded on the second factor. There were two items, Notice unusual
details (item 6) and Unusual memory (item19) that did not have salient loadings on
either factor. The model fit statistics for the two-factor solution meet the criteria for an
acceptable model.

The three-factor solution proposed a third factor, Attention to detail (Factor 3). The
third factor only included the two items (item 6 and 19) that did not load on either
factor in the two-factor solution. The same fifteen items loaded on the Factor 1 as in
the two-factor solution except item 23, which cross-loaded on both Factor 1 and
Factor 2. The same eleven items loaded on Factor 2 as in the two-factor solution
except item 14, which did not have a salient loading on either factor, and item 20
which cross-loaded on both Factor 2 and Factor 1. The model fit statistics for this
three-factor solution met the indices criteria for a good model.

The four-factor solution proposed the same three factors as model three and a fourth
factor. However, other than the cross-loaded items (item 8, 24, 31), none of the other
items had loaded saliently or solely on the fourth factor. These three cross-loaded
items loaded most saliently on Factor 1. So the four-factor solution was discarded.
Compared with the two-factor solution, the model statistics of the three-factor
solution were better. Thus, the three-factor solution was chosen for further
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investigation. The model fit statistics for the five-factor and six-factor solutions were
good. However, as the three-factor fulfilled the criteria, those two solutions were not
examined further. The Geomin factor loadings for two to four-factor solutions are
shown in Table 13.7-13.9.

Regarding the two-factor solution, before removing any item from the analysis, the 31
items were either loaded saliently on Factor 1 or Factor 2. The correlation between
these two factors was moderate (Geomin rotated factor correlations (GFC)=0.402). In
the three-factor solution, the correlation between Factor 1 and Factor 2 was still
moderate (GFC=0.511). The correlation between Factor 2 and Factor 3 was very weak
(GFC=0.058) which indicated those two factors were very likely to be independent.
There was a negative correlation between Factor 1 and Factor 3 (GFC=-0.185).

When examining the three-factor solution, item 20 (Unusual voice) cross-loaded on
Factor 2 and Factor 3. Item 23 (Turn-taking conversation) cross-loaded on Factor 1
and Factor 2. Item 14 did not have a salient loading on any of the three factors.
Therefore, item 14, 20 and 23 were removed from further analysis. The CDFA was rerun with the remaining 28 items. The model of fit indices of the 28-item version of the
M-CAST met the criteria of a good fit model (RMSEA=0.026, CFI=0.967, TLI=0.958,
SRMR=0.059). As it is recommended, in order to have the factors well-measured,
each factor should have at least four or five indicators (observed items)460. In this
three-factor model with 28 items, the third factor only had two items, indicating the
third factor cannot be well measured in this model. Thus, the third factor was also
removed from further analysis460. The CDFA was re-run with the remaining 26 items
for a two-factor solution. The model was still stable and met the goodness of fit
indices criteria (RMSEA=0.029, CFI=0.962, TLI=0.954, SRMR=0.063). The
correlation between the two factors was moderate (GFC=0.447). The factor loading of
a three-factor model with 28 items and a two-factor model with 26 items are shown in
Table 13.10 & 13.11.
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Table 13.7 Geomin rotated factor loadings for a two-factor solution from CDFA
(31 items)
Item

Social
Communication

Inflexible/Stereotyped
Language and
Behaviours
0.175
0.213
0.059
0.106
0.506
-0.153
0.398
0.221
0.196
-0.007
0.365
0.002
-0.128
-0.051
0.361

1. Play game with others
0.818
2. Spontaneous for a chat
0.617
5. Fit in peer group
0.721
6. Notice unusual details
-0.385
7. Take things literally
0.015
8. Pretending play
0.704
9. Do same thing over and over
-0.046
10.Easy to interact
0.763
11. Keep two-way conversation
0.767
13. Same interests as peers
0.641
14. Preoccupied by an interest
-0.136
15. Have friends
0.561
16. Show others things of interest
0.705
17. Enjoy joking around
0.574
18. Difficulty in understanding the rule of polite
0.024
behaviours
19. Unusual memory
-0.453
20. Unusual voice
-0.099
21. Consider people important
0.504
23. Turn-taking conversation
0.550
24. Engage in role-play
0.824
25. Tactless language and social inappropriate
0.149
behaviours
27. Eye contact
0.674
28. Unusual and repetitive movements
0.001
29. One-sided social behaviours
0.304
30. Pronominal reversal
0.021
31. Prefer imaginative activities
0.607
32. Lose listeners
0.112
34. Impose routines
-0.107
35. Care about the perception by others
0.387
36. Turn conversation to his/her own interests
0.143
37. Odd or usual phrases
-0.385
Note: Figures in bold indicate the items saliently loaded on this factor without cross-loading.
Figures in italic text indicate the items did not saliently load on either factor.
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0.214
0.526
0.091
0.217
-0.006
0.616
0.019
0.633
0.611
0.546
-0.237
0.626
0.612
-0.085
0.633
0.632
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Table 13.8 Geomin rotated factor loadings for a three-factor solution from CDFA
(31 items)
Item

Social
Communication

Inflexible/Stereotyped
Language and
Behaviours
0.013
0.197
-0.047
-0.147
0.495
-0.210
0.414
0.061
0.198
-0.085
0.280
-0.038
-0.157
-0.021
0.387

Attention to Details

1. Play game with others
0.930
2. Spontaneous for a chat
0.608
5. Fit in peer group
0.803
6. Notice unusual details
-0.093
7. Take things literally
0.009
8. Pretending play
0.750
9. Do same thing over and over
-0.077
10.Easy to interact
0.880
11. Keep two-way conversation
0.738
13. Same interests as peers
0.704
14. Preoccupied by an interest
-0.048
15. Have friends
0.586
16. Show others things of interest
0.718
17. Enjoy joking around
0.525
18. Difficulty in understanding the rule
-0.020
of polite behaviours
19. Unusual memory
-0.218
0.010
20. Unusual voice
0.014
0.413
21. Consider people important
0.158
0.413
23. Turn-taking conversation
0.471
0.267
24. Engage in role-play
-0.072
0.870
25. Tactless language and social
0.041
0.689
inappropriate behaviours
27. Eye contact
0.155
0.506
28. Unusual and repetitive movements
0.083
0.540
29. One-sided social behaviours
0.254
0.626
30. Pronominal reversal
0.058
0.495
31. Prefer imaginative activities
-0.323
0.691
32. Lose listeners
0.043
0.662
34. Impose routines
-0.174
0.655
35. Care about the perception by
-0.123
0.421
others
36. Turn conversation to his/her own
-0.014
0.751
interests
37. Odd or usual phrases
-0.355
0.595
Note: Figures in bold indicate the items saliently loaded on this factor without cross-loading.
Figures in italic text indicate the items did not saliently load on either factor
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0.271
-0.025
0.124
0.594
0.090
-0.002
0.030
0.299
-0.090
0.066
0.248
0.004
-0.058
-0.151
-0.009
0.523
0.334
-0.196
-0.156
0.026
-0.083
-0.393
0.293
0.005
0.175
0.050
-0.007
0.015
0.009
-0.165
0.217
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Table 13.9 Geomin rotated factor loadings for a four-factor solution from CDFA
(31 items)
Item

Social
Communication

Factor 4

Inflexible/Stereotyped
Language and
Behaviours
0.088
0.213
-0.040
-0.096
0.487
-0.054
0.400

Attention
to Details

1. Play game with others
0.008
0.912
2. Spontaneous for a chat
-0.124
0.589
5. Fit in peer group
-0.255
0.777
6. Notice unusual details
-0.027
0.320
7. Take things literally
0.037
-0.006
8. Pretending play
0.708
0.548
9. Do same thing over and
-0.057
-0.022
over
10.Easy to interact
-0.066
0.124
0.859
11. Keep two-way
0.065
0.255
0.712
conversation
13. Same interests as peers
-0.072
-0.054
0.688
14. Preoccupied by an
-0.009
0.054
0.283
interest
15. Have friends
-0.107
-0.017
0.564
16. Show others things of
-0.176
-0.147
0.686
interest
17. Enjoy joking around
0.067
0.027
0.490
18. Difficulty in
0.003
-0.134
0.351
understanding the rule of
polite behaviours
19. Unusual memory
-0.151
0.319
0.053
20. Unusual voice
0.068
-0.130
0.385
21. Consider people
-0.061
0.171
0.385
important
23. Turn-taking
0.444
0.139
0.322
conversation
24. Engage in role-play
0.840
0.434
0.077
25. Tactless language and
0.056
-0.020
0.677
social inappropriate
behaviours
27. Eye contact
-0.032
0.179
0.455
28. Unusual and repetitive
0.131
-0.067
0.528
movements
29. One-sided social
0.271
0.042
0.640
behaviours
30. Pronominal reversal
0.009
-0.170
0.458
31. Prefer imaginative
0.654
0.355
-0.205
activities
32. Lose listeners
0.030
0.065
0.660
34. Impose routines
-0.148
0.037
0.644
35. Care about the
0.076
-0.081
0.406
perception by others
36. Turn conversation to
-0.020
0.140
0.780
his/her own interests
37. Odd or usual phrases
-0.298
-0.048
0.555
Note: Figures in bold indicate salient loading on this factor.
Figures in italic text indicate items did not saliently load on either factor or cross-loaded.
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0.212
-0.054
0.082
0.632
0.094
-0.039
0.032
0.238
-0.120
0.044
0.258
-0.024
-0.087
-0.176
0.004

0.564
0.354
-0..218
-0.186
0.014
-0.087

-0.423
0.298
-0.004
0.191
0.027
-0.008
0.016
-0.002
-0.186
0.236
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Table 13.10 Geomin rotated factor loadings for a three-factor solution from
CDFA (28 items)
Item

Social
Communication

Inflexible/Stereotyped
Language and
Behaviours
0.013
0.188
-0.041
-0.144
0.491
-0.242
0.408
0.057
0.163
-0.094
-0.038
-0.156
-0.036
0.401

Attention to
Details

1. Play game with others
0.953
2. Spontaneous for a chat
0.576
5. Fit in peer group
0.781
6. Notice unusual details
-0.002
7. Take things literally
0.020
8. Pretending play
0.779
9. Do same thing over and over
-0.070
10.Easy to interact
0.898
11. Keep two-way conversation
0.724
13. Same interests as peers
0.684
15. Have friends
0.572
16. Show others things of interest
0.679
17. Enjoy joking around
0.505
18. Difficulty in understanding the
-0.034
rule of polite behaviours
19. Unusual memory
-0.153
0.004
21. Consider people important
0.142
0.373
24. Engage in role-play
-0.099
0.889
25. Tactless language and social
0.036
0.676
inappropriate behaviours
27. Eye contact
0.146
0.460
28. Unusual and repetitive
0.099
0.549
movements
29. One-sided social behaviours
0.263
0.625
30. Pronominal reversal
0.056
0.519
31. Prefer imaginative activities
-0.346
0.709
32. Lose listeners
0.052
0.652
34. Impose routines
-0.154
0.651
35. Care about the perception by
-0.135
0.412
others
36. Turn conversation to his/her own
0.001
0.726
interests
37. Odd or usual phrases
-0.324
0.606
Note: Figures in bold indicate the items saliently loaded on this factor without cross-loading.
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0.237
-0.146
-0.022
0.666
0.078
0.035
0.022
0.232
-0.123
-0.045
-0.024
-0.170
-0.189
-0.070
0.561
-0.292
0.025
-0.091
-0.410
0.226
-0.010
0.098
0.036
0.004
0.031
-0.059
-0.102
0.224
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Table 13.11 Geomin rotated factor loadings for a two-factor solution from CDFA
(26 items)
Item

Social
Communication

Inflexible/Stereotyped
Language and Behaviours
0.189
0.215
0.043
0.507
-0.153
0.408
0.215
0.212
-0.033
0.015
-0.118
-0.028
0.374

1. Play game with others
0.806
2. Spontaneous for a chat
0.606
5. Fit in peer group
0.740
7. Take things literally
-0.011
8. Pretending play
0.723
9. Do same thing over and over
-0.079
10.Easy to interact
0.763
11. Keep two-way conversation
0.731
13. Same interests as peers
0.666
15. Have friends
0.553
16. Show others things of interest
0.708
17. Enjoy joking around
0.560
18. Difficulty in understanding the rule of
0.007
polite behaviours
21. Consider people important
0.478
24. Engage in role-play
0.834
25. Tactless language and social inappropriate
0.071
behaviours
27. Eye contact
0.597
28. Unusual and repetitive movements
-0.005
29. One-sided social behaviours
0.252
30. Pronominal reversal
0.016
31. Prefer imaginative activities
0.661
32. Lose listeners
0.043
34. Impose routines
-0.168
35. Care about the perception by others
0.424
36. Turn conversation to his/her own interests
0.043
37. Odd or usual phrases
-0.401
Note: Figures in bold indicated the items saliently loaded on this factor without cross-loading.

0.113
-0.003
0.657
0.104
0.607
0.649
0.543
-0.267
0.660
0.647
-0.110
0.701
0.619

13.3.3 Item response theory model
The confirmation of the two-factor solution was conducted in the same sample. A
multidimensional IRT model was employed to examine the two-factor solution of the
26-item M-CAST.

13.3.4 IRT model fit
Using WLSMV, the indices of model the fit approved the model was acceptable.
RMSEA was 0.039 and both CFI (0.922) and TLI were high (0.915). The WRMR was
1.272. The Chi-square value was 618.751 (df =298, p<0.001).

13.3.5 Graphical presentation of IRT
The Item Characteristic Curve (ICC) and Test Information Curve (TIC) of the IRT
model were generated for the two factors. The ICC for Factor 1 is shown in Figure
13.3, and Figure 13.4 shows the ICC for each item loaded on Factor 1. The TIC for
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Factor 1 is shown in Figure 13.5. The ICC for Factor 2 is shown in Figure 13.6, and
Figure 13.7 shows the ICC for each item loaded on Factor 2. The TIC for Factor 2 is
shown in Figure 13.8.

With regards to Factor 1, all 15 items functions are roughly at the same level on the
social and communication trait, and all items are located to the right of the figures
which indicated they are located towards the more severe end of the continuum. The
ICC and TIC of Factor 1 indicates a child located between 1 and 2 standard deviations
above the population mean on the latent trait would have a 50% probability of
endorsing the M-CAST items. Figures also show that children at the mean latent trait
value (0) had a low probability of endorsing any item of Factor 1 on the M-CAST.
The shapes of the ICC curve of 15 items are similar with sharp slopes, which
indicated a high discriminating power of these items with respect to the social and
communication trait. The TIC of Factor 1 shown that most information that indicate
the highest precision of measurement is provided by the M-CAST at around 1.8
standard deviations above the mean (0) on this factor.

In terms of the Factor 2, all 11 items are located towards the more severe end of the
continuum (the right of the figure). Both the ICC and TIC of the Factor 2 indicate that
a child located around 1 standard deviation above the population mean (0) on this
factor would have a 50% probability of endorsing the M-CAST items. The highest
precision of measurement is provided by the M-CAST at around 1.0 standard
deviation above the mean (0) on Factor 2.

One items (item 35) on Factor 1 and three items (item 9, 18, 37) on Factor 2 shown
more shallow slopes which suggested these items had lower discrimination power
with respect to the latent trait. However, the TIC for both factors is very sharp which
showed the factor structure of the M-CAST as a whole had very good discriminating
power. Meanwhile, the curve is high on the trait which indicated the two subscales are
discriminating at an extreme end of the population. The M-CAST has high precision
on the trait, as demonstrates by the high value on the TIC (Figure 13.5&13.8).

228

Chapter 13: Psychometric Properties

Figure 13.3 Item Characteristic Curve for the Social and Communication factor

Figure 13.4 Item Characteristic Curves for the 15 items on Social and
Communication factor

Note: The x-axis is the estimated latent trait score which is distributed as a standard normal distribution; the x-axis ranges from 7 to +7. The y-axis is the probability that the autistic feature on Mandarin CAST is endorsed; the y-axis ranges from a minimum
value of 0 to maximum value of 1.
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Figure 13.5 Test Information Curve for the Social and Communication factor

Figure 13.6 Item Characteristic Curve for the Inflexible/Stereotyped Language
and Behaviours factor
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Figure 13.7 Item Characteristic Curve for the 11 items on the
Inflexible/Stereotyped Language and Behaviours factor

Note: The x-axis is the estimated latent trait score which is distributed as a standard normal distribution; the x-axis ranges from 7 to +7. The y-axis is the probability that the autistic feature on Mandarin CAST is endorsed; the y-axis ranges 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 difficulty
The labels for the values of item discrimination parameter are shown in Table 13.12.
The values of item discrimination and item difficulty parameter are given in Table
13.13 and Table 13.14 for the two factors separately. On the Social and
Communication latent trait, item 24 (engaging in role-play; α=1.346) showed the
highest discrimination value. Three items (item 1, 31, 35) had low item discrimination
value, while the other 11 items had moderate discrimination value. Item 1 (play game
with others; β=2.578) and item 16 (show others things of interest to parents; β=2.276)
had the highest item difficulty value. Item 8 (pretending play; β=0.799) had the lowest
item difficulty value. On the Inflexible/Stereotyped Language and Behaviours trait,
item 29 (one-sided social behaviours; α=1.217) and item 36 (turn conversation to
his/her own interests; α=1.119) showed the highest item discrimination values while
item 18 (difficulty in understanding the rule of polite behaviour; α=0.369) showed the
lowest. Among a total of 11 items on this trait, 7 items had moderate item
discrimination values while the rest had low discrimination values (item 7, 19, 18, 37).
In terms of item difficulty parameter, item 30 (pronominal reversal; β=1.927) and item
7 (take things literally; β=1.353) had the highest discrimination values while item 37
(odd or unusual phrases; β=0.456) had the lowest value.

The IRT model suggested the item discrimination and item difficulty ability of three
items (item 1, 31, 35) on Factor 1 and four items (item 7, 9, 18, 37) on Factor 2 were
low. If those seven items were removed from the model, the model fit improved and
achieved a good model fit for the remaining 19 items (Chi-square=268.174. df=151,
p<0.001, CFI=0.960, TLI=0.955, RMSEA=0.055, WRMR= 1.052). This new model
of a two-factor solution best explained the latent traits of ASC using the M-CAST.
Figure 13.9 depicts the two-factor model of 26-item M-CAST from the
multidimensional IRT.
Table 13.12 Labels for item discrimination parameter values under probit
model465
Label
None
Very low
Low
Moderate
High
Very high
Perfect

Range of values of item discrimination
0
0.01-0.34
0.35-0.64
0.65-1.34
1.35-1.69
>1.70
+ infinity

232

Chapter 13: Psychometric Properties

Table 13.13 Item Response Theory model results for items on the Social and Communication factor (15 items)
Item

Threshold

CDFA
Residual Variance
(1-lambda2)
0.77
0.56
0.51
0.65
0.45
0.39
0.62
0.76
0.65

999.00
13.50
13.90
12.09
17.15
17.90
12.67
9.94
9.80

IRT
Discrimination
Difficulty
parameter a
parameter b
0.59
0.95
1.04
0.79
1.18
1.33
0.83
0.60
0.79

2.58
1.78
1.86
0.80
1.53
1.74
1.60
1.02
2.28

1. Play game with others
2. Spontaneous for a chat
5. Fit in peer group
8. Pretending play
10.Easy to interact
11. Keep two-way conversation
13. Same interests as peers
15. Have friends
16. Show others things of
interest
17. Enjoy joking around
21. Consider people important
24. Engage in role-play
27. Eye contact
31. Prefer imaginative activities

1.25
1.19
1.30
0.48
1.14
1.35
0.99
0.50
1.35

Standardized
Loading (lambda)
0.48
0.67
0.70
0.60
0.74
0.78
0.61
0.49
0.60

0.54
1.07
1.06
0.78
0.43

0.51
0.49
0.78
0.63
0.48

0.74
0.76
0.39
0.61
0.77

9.88
8.68
20.22
13.17
9.36

0.63
0.60
1.35
0.86
0.58

1.07
2.18
1.35
1.25
0.90

35. Care about the perception by
others
* all significant: p<0.001

0.43

0.29

0.92

5.67

0.33

1.49
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Table 13.14 Item Response Theory model results for items on the Inflexible/Stereotyped Language and Behaviours factor (11
items)
Item
7. Take things literally
9. Do same thing over and over
18. Difficulty in understanding
the rule of polite behaviours
25. Tactless language and social
inappropriate behaviours
28. Unusual and repetitive
movements
29. One-sided social behaviours
30. Pronominal reversal
32. Lose listeners
34. Impose routines
36. Turn conversation to his/her
own interests
37. Odd or unusual phrases
* all significant: p<0.001

CDFA
Residual Variance
(1-lamdda2)

0.65
0.34
0.19

0.48
0.33
0.35

0.77
0.89
0.88

999.00
6.40
6.80

0.56

0.68

0.53

15.23

1.00

0.82

0.76

0.58

0.67

11.20

0.75

1.32

0.58
1.03
0.49
0.40
0.52

0.75
0.53
0.66
0.53
0.72

0.43
0.72
0.57
0.72
0.48

17.38
9.18
14.63
10.58
17.17

1.22
0.67
0.93
0.67
1.12

0.77
1.93
0.75
0.76
0.72

0.17

0.37

0.86

7.41

0.43

0.46

Loading
((lambda)
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IRT
Difficulty
parameter b

Discrimination
parameter
0.59
0.37
0.40

Threshold

1.35
1.04
0.53
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Figure 13.9 Factor model of the M-CAST resulting from IRT (26 items)

Social
&
Communication

Inflexible/Stereotyped
Language &
Behaviours
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5. Fit in peer group

0.74

8. Pretending play

0.72

10. Easy to interact

0.76

11. Keep two-way conversation

0.73

13. Same interests as peers

0.67

15. Have friends

0.56

16. Show others things of interest

0.71

17. Enjoy joking around

0.56

21. Consider people important

0.48

24. Engage in role-play

0.83

27. Eye contact

0.60

31. Prefer imaginative activities

0.66

35. Care about perceptions by others

0.42

7. Take things literally

0.51

9. Do same thing over and over

0.41

18. Difficulty in understanding rule
of polite behaviours

0.37

25. Tactless language and social
inappropriate behaviours

0.66

28. Unusual and repetitive
movements

0.61

29. One-sided social behaviours

0.65

30. Pronominal reversal

0.54

32. Lose listeners

0.66

34. Impose routines

0.65

36. Turn conversation to his/her own
interests

0.70

37. Odd or unusual phrases

0.62
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13.3.7 Internal consistency
The internal consistency reliabilities of the 26-item version M-CAST were good
(Cronbach’s alpha=0.81)466,

467

. The internal consistency of the items on Social and

Communication factor was good (Cronbach’s alpha=0.80) and was acceptable on
Inflexible/Stereotyped Language and Behaviours (Cronbach’s alpha=0.71).

13.4 Discussion

13.4.1 Overall findings
This chapter explored the psychometric properties of the M-CAST using a combined
CDFA/IRT analysis within 4-11 years old children from both the general population and
clinical settings in mainland China. The exploratory CDFA suggested a two-factor
solution for the M-CAST with 26 items. This solution was then confirmed as adequate by
a multidimensional IRT model. The two factors identified were Social and
Communication, Inflexible/Stereotyped Language and Behaviours.

13.4.2 Limitations
The first limitation of this study is the representativeness of the study sample. Both
children with existing diagnosis of ASC and children in the general population were
recruited. Most of the children with an existing diagnosis were children with Childhood
Autism who were at the more severe end of the spectrum. This sampling approach has
been adopted in a previous study in the UK442. The combined sample will not be
representative of the general population in mainland China. Thus, the item endorsement
on the M-CAST had limited power to represent the distribution of each item in the
general population. Within the population sample, there were only six cases, which had
not adequate power to identify the psychometric properties for the M-CAST which has
31 items. However, the CAST was developed in the general population in the UK where
children with ASC are integrated into mainstream schools. In mainland China, children
with ASC were found to have been turned away from mainstream schools468. Thus, the
mainstream school population in mainland China may not be comparable to the
mainstream population in the UK. This sampling strategy was to produce a more
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heterogeneous sample with an appropriate proportion of individuals with ASC and
typically developing children. Although most studies on factor analysis were conducted
in clinical samples, it was suggested by previous study on factor analysis using the ADIR that studies examining measurement factor structure should also be performed in more
heterogeneous samples with a greater proportion of individuals who do not meet
diagnostic criteria for the disorder436. In addition, due to the missing values, not all the
questionnaires originally collected back were used for this analysis. However, 91% of
questionnaires were fully completed and it is unlikely that the excluded questionnaires
would affect the results of the factor structure.

The second is the study design. The total sample size used in this study was not large
enough to be separated for an exploratory and an external confirmatory analysis.
Therefore, the underlying latent traits of the M-CAST was identified by the CDFA and
then confirmed in the same sample. Thus, this study was to explore the factor structure of
the M-CAST but not an external validation. In order to validate the identified latent traits,
the confirmation CDFA needs to be conducted in another Chinese population.

Personal judgements were required in the factor analysis during the reduction of items
which may influence the results29. Those judgements included choice of criteria for
salient loading, the factor extraction, and the criteria for indices of model fit. However,
the choices of inclusion criteria adopted in this study were consistent with previous
studies436, 443, 444. Although the model of best fit comprised 19 items, the model with 26
items was considered as acceptable. However, seven items had low item discrimination
or item difficulty values. This indicated future revisions of the M-CAST should improve
those items in order to better reflect the underlining latent trait.

13.4.3 Item characteristics on the M-CAST
During the exploratory analysis, item 20 and item 23 were found cross-loaded and item
14 did not saliently load on either factor. This might be due to the fact that those items
were related to both factors. Item 14 (Preoccupation by an interest) could be considered
as the combination of item 13 (Same interests as peers) and item 9 (Do same thing over
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and over again). The former belongs to factor 1 and the latter belongs to factor 2. Item 23
(Turn-taking conversation-factor 1) could be reflected by item 11 (Keep two-way
conversation-factor 1) and item 36 (Turn conversation to his/her own interests-factor 2).
The autistic features described by item 20 (Unusual voice) may related to both factors.
These findings suggested two issues about the current M-CAST. First, several items on
the M-CAST may capture the same or similar autistic features that reflect the same
underlying latent trait. Second, several items may contribute useful information about
more than one latent traits of ASC. In addition, three items (item 1, 31, 35) on Factor 1
and four items (item 7, 9, 18, 37) on Factor 2 had poor item discrimination parameters
which indicated those items might not discriminate well at the extreme end of the latent
trait. It would be worth examining those items further to determine whether the
translation of wording or the content of those items needs revision.

13.4.4 Psychometric properties of the M-CAST
A three-factor solution was suggested by the CDFA. Factor 3 included two items (16 and
19) focusing on the unusual ability of remembering details that children with ASC might
have. This ability could be considered as one of the unusual talents that have been
observed in children with Asperger Syndrome469-472. This potential factor had been
proposed by two studies based on the data from AQ441, 442. However, there has been a
move towards combining the social deficits and communication deficits together as a
social-communication factor, and considering the repetitive behaviours, interests and
activities (RBIA) as another separate factor445. The two-factor solution indentified in this
chapter was in line with other previous studies as well as the proposed changes of
diagnostic categorisation in the development of DSM-V19. One study investigated the
factor structure of the ADI-R algorithm and suggested a two-factor solution: Stereotyped
Language and RBIA, and Impairments in Social Interaction and Communication436.
Another study on the ADI-R algorithms also identified two factors including
Social/Communication and Restricted/Repetitive Behaviours435. A similar factor solution
was also proposed by one study based on another screening questionnaire, the AAA15, 445.
Although there were differences in study design, study sample, and the study instruments
between this study and the previous studies, similar results were found, which can
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provide some evidences to the two-factor solution of latent autistic traits. However, as
mentioned before, most of the other studies were conducted in clinical samples and
previous studies using population samples have identified more latent autistic traits in
general populations438. Due to the sample size of this study is limited and it was an
exploratory rather than confirmatory, further research is needed to investigate the latent
traits in larger sample of Chinese population. In addition, it would be valuable to
incorporate the findings from current study into the revision of the M-CAST since the
understanding of certain items by Chinese parents was found to be potentially different
from Western parents.

13.5 Conclusion
The factor structure of the M-CAST items was explored using a combination of the
CDFA and the IRT. A two-factor solution was proposed, which comprised Social
Communication and Inflexible/Stereotyped Language and Behaviours. The IRT analysis
demonstrated the M-CAST measured the two latent traits adequately. In addition, the two
factors measured by the M-CAST provided some evidence to support that symptom
manifestation of ASC in Chinese children shared some similarity with Western
populations.
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Chapter 14: Discussion
Little has been known about the situation of ASC in China. The few available studies
mainly focused on one type of ASC (Childhood Autism), which have reported much
lower prevalence estimates than those from developed countries. However, direct
comparison is difficult partly due to the screening and diagnostic instruments used in
previous Chinese studies were different from those in developed countries. It has been
suggested that ASC has been understudied in China72. This thesis set out to investigate
current service provision for children with ASC in China and to begin to assess the utility
of a Mandarin Chinese version of a UK-developed screening instrument, the Mandarin
Childhood Autism Spectrum Test (M-CAST), in the Chinese population. A number of
aims were outlined at the beginning of this thesis. A summary of these aims is set out in
Box 14.1, followed by chapters that have achieved to address them.
Box 14.1 Aims and corresponding chapters of this thesis
•

To systematic review the existing literature on the prevalence of ASC in
mainland China, Hong Kong and Taiwan (Chapter 3)

•

To systematic review screening and diagnostic instruments of ASC in mainland
China (Chapter 4)

•

To review literatures on service provision for ASC in mainland China(Chapter 5)

•

To investigate the service provision for ASC in mainland China from service
providers’ perspective (Chapter 6)

•

To investigate the service provision for ASC in mainland China from service
users’ perspective (Chapter 7)

•

To investigate the service provision for ASC in Hong Kong from service users’
perspective (Chapter 8)

•

To pilot the M-CAST in Chinese population (Chapter 9)

•

To validate the M-CAST using standardised instruments (Chapter 10)

•

To investigate the test-retest reliability of the M-CAST (Chapter 11)

•

To compare the utility of the M-CAST with the CABS (Chapter 12)

•

To examine the psychometric properties of the M-CAST (Chapter 13)
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14. 1 Overview of results

14.1.1 Systematic review of prevalence studies for ASC in mainland China, Hong
Kong and Taiwan
Pooled prevalence of Childhood Autism was 11.8 per 10,000 (95% CI : 8.2, 15.3) in
mainland China. Pooled prevalence of ASC was 26.6 per 10,000 (95%CI: 18.5, 34.6) in
mainland China, Hong Kong and Taiwan. The choice of sreening instruments explained
the most of the change in prevalence estimates. After adjustment for age, the prevalence
estimates for Childhood Autism in studies using the ABC as the screening instrument was
71% lower than those using the CABS (odds ratio: 0·29; 95% CI: 0·12, 0·69, p<0·001).
The prevalence estimates from studies using the CHAT were 79% higher than those using
the CABS (OR: 1·79; 95% CI: 0·70, 4·55; P=0·20). No population-based prospective
prevalence studies on ASC have yet been published in Hong Kong and Taiwan. Studies in
mainland China have methodological weaknesses and, cannot be easily compared with
those from developed countries.

14.1.2 Systematic review of screening and diagnostic instruments for ASC in
mainland China
The CABS, the ABC as screening instruments and the CARS as a diagnostic instrument
were the most frequently used for case identification for ASC in mainland China. They
were adopted from the West more than two decades ago for detecting Childhood Autism.
The concept of the autism spectrum had not yet been more generally introduced and
standardised instruments for case identification of ASC have not been adopted in autism
research in mainland China.

14.1.3 Systematic review of service provision for ASC in mainland China
Four service settings for ASC, largely focused on autism, were identified including
healthcare settings, mainstream educational settings, private special intervention settings,
and state-run special educational settings. Shortage of resources in educating health
professionals and the general public was reported to have contributed to the delay in
identification and diagnosis of ASC and, subsequently, the implementation of
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interventions. A lack of awareness and misunderstanding about autism in society was
reported to aggravate obstacles to the education inclusion for children with ASC.

14.1.4 Service providers’ perspective on service provision in mainland China
Providers perceived that children with ASC were an important but under-served group in
mainland China. Two levels of service provision related to ASC were identified: 1)
healthcare services mainly provided by government authorities; and 2) education services
mainly provided by the parents of children with autism. Little cooperation was reported
between the two types of providers. The structure of service provision for ASC is underdeveloped.

14.1.5 Service users’ perspective on service provision in mainland China
Parents and caregivers reported an average of 7.1 months’ delay between first
developmental concerns about their children and receiving a diagnosis of ASC. There was
an average 6.5 months’ delay between receiving the diagnosis and commencing
interventions. Several cultural issues were identified which could contribute to the delay,
such as the perception of mental illness, and folk beliefs equating delayed development of
language skills in early childhood as an indication of future high intelligence, and the
state-imposed one-child policy. Delay in recognition of ASC and lack of support was
considered to be associated with considerable burden parents reported.

14.1.6 Service users’ perspective on service provision in Hong Kong
The long waiting period due to lack of professionals and potential cultural influence
contributed to the delay in early detection and intervention of ASC. Screening
programme and multi-disciplinary assessments are available for the identification of ASC
in Hong Kong. However, the identification of ASC did not depend on the screening but
more on the parental recognition and referral to hospital. Most children under six years
old with ASC attend specific intervention programmes in non-profit rehabilitation centres
supported by the government. Parents expressed concerns about their children’s
education after six years old since no specific facilitates 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 able to distinguish children with ASC from
typically developing children in mainland China. Eight items out of 31 on the M-CAST
did not have any significant difference in item endorsement between cases and controls.
Cultural influences may be operating on certain items on the M-CAST.

14.1.8 Validation study
The sensitivity of M-CAST was 84%, and the specificity was 96%. The PPV was
expected to be relatively low (22%) due to the fact that the prevalence of the condition in
the general population was low8,
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. There were gender differences in the score

distribution of the M-CAST. The verification of 50 children who already had an autism
diagnosis showed all cases met research diagnostic criteria for ASC using the ADOS and
the ADI-R. Most of the cases were given an autism diagnosis.

14.1.9 Test-retest reliability
Over a period of two to four months, using a cut-off of 15, the test-retest reliability of the
M-CAST was good by same responders (kappa=0.64). The test-retest reliability of three
categories (≤11, 12-14, ≥15) was moderate (weighted kappa=0.48-0.53). Correlation
between the scores at CAST-1 and CAST-2 was good (Spearman rho=0.70-0.73).

14.1.10 Comparison between the M-CAST and the CABS
Within the comparison sample, using the cut-off of 15, the sensitivity of M-CAST was
89%, the specificity was 80%, and the PPV was 70%. Using the cut-off of 14, the
sensitivity of CABS was 58%, the specificity was 84%, and the PPV was 65%. The MCAST showed a better association with standardised instruments (ADOS & ADI-R) than
the CABS. The AUC of the M-CAST was 0.90, which was significantly higher than the
CABS (AUC=0.79). These findings suggested the M-CAST performed significantly
better than the CABS in distinguishing children with ASC 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-dimensional structure. The final model from the
CDFA was a two-factor solution with 26 items on the M-CAST. The two factors were
Social and Communication, and Inflexible/Stereotyped Language and Behaviours. This
two-factor solution was further confirmed as adequate by the IRT analysis. Items on the
26-item M-CAST discriminated well at the more extreme end of the autistic latent trait.
The internal consistency reliability of the 26-item version of the M-CAST was good.

14.2 Strengths and limitations of these studies

14.2.1 Strengths
The qualitative study on service provision provided insight on the situation of ASC in
China which has seldomly been investigated so far. One strength was the study design
which investigated the perceptions from both service providers and users to reflect the
whole picture of how the system worked for children with ASC and their families. The
sample for service provision in mainland China was drawn from 19 different regions to
generalise the service pathway from first awareness to intervention. The sample from
Hong Kong enhanced the representation of the whole country of China. In terms of
method, the questionnaire of service mapping was developed as the study proceeded
through face-to-face interviews with parents/caregivers from different regions. This
approach provided an opportunity to collected data using unified protocol which allowed
further comparison of results.

The main strength of the validation study was the population-based approach. It achieved
a high participation rate in screening and further assessment. In previous UK studies, the
participation rate has been generally under 30% for population-based studies70. The
Chinese validation had a 97% participation rate, which ensured the representative of the
general population in the studied region.

Another strength of the validation study is of the methodology of case identification.
Verification of autistic cases that had been diagnosed by Chinese clinicians prior to this
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study ensured the diagnostic status of the cases and also verified the assumption that
previously diagnosed cases were mainly cases of an extreme end on the spectrum. Second,
the diagnostic assessment adopted the ADOS and the ADI-R, which was the method that
has been used in recent epidemiological studies in the West. Thus, the assessment results
can be compared with those from Western countries directly. In addition, the RRM was
used as an IQ test to supplement the final research diagnosis of the ASC, which was
lacking in previous studies of the UK CAST.
The quality of results in validation study was ensured by the following approaches: 1)
Possible areas of bias were minimised. The examiner of diagnostic assessments was blind
to the child’s M-CAST score. In the diagnostic assessment phase, the sampling of a
proportion of children who scored in the low score group reduced assessor bias, since not
all the children assessed were likely to have developmental problems. 2) The missing
data were handled by using both ASC-positive and ASC-negative scores to generate
maximum and minimum score. The analysis was conducted for both scores in order to
achieve maximum capture of potential cases in the assessment phase. The difference in
results by using different scores was also examined to ensure the missing data did not
influence the general findings.

Another strength is the comparison between the M-CAST and the CABS which
demonstrated the utility of the M-CAST in Chinese population from another angle. The
M-CAST demonstrated better validity and association with standardised diagnostic
instruments than the CABS. This approach gave some evidence of how the M-CAST may
be more suitable to be used in large epidemiological studies in China than the instrument
that is currently used.

14.2.2 Limitations
One source of limitation in service provision study was the representativeness of the
sample in mainland China. The sample of parents was recruited from two of the most
well-known private intervention centres. The parents from those centres are unlikely to be
nationally representative for mainland China. In order to enter those centres, one parent
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needed to give up their jobs and accompany the child in the centres. Some of them need
to leave their hometowns. As the centres are private, the parents needed to pay the tuition
fees themselves. These actions required a financial sacrifice. Thus, not all the parents in
mainland China can afford to do this. In general, these were the families that had gone
through the most service pathway and reached the intervention, while there should be
other parents who are still at the early phase of the service pathway. Thus, these parents
could represent service users who had reached the extreme end of the service. The Hong
Kong sample should be considered as having reasonable generalisation for the population
in Hong Kong, since they were drawn from the general system for ASC. However, the
centres involved in the investigation of service provision only accepted children aged
three to six in mainland, and children aged two to six in Hong Kong. Thus, it may be
possible that older children with ASC in those regions had different experience or have
undergone different pathways.

Another limitation of the service provision was that it based on semi-structured
interviews, which had limitations when accessing more in-depth information. Further
research for the measurement development of service evaluation should employ multiple
interviews and longer-term observation of families.

One limitation of the validation study was that the sample was drawn from one district in
Beijing city. Due to Beijing’s special political and economic status378, it is considered as
not a national representative region for mainland China. Parents in Beijing are considered
to have a higher socioeconomic status as they are likely to be better-educated and more
up to date with knowledge and new technology378. Previous research had suggested the
inconsistent effect of socioeconomic status towards the risk of having ASC in the West474477

. More recent large population-based studies suggested that lower socioeconomic status

predicted a higher risk of ASC474 whereas previous studies suggested the opposite475, 478.
Thus, caution needs to be employed when applying the results reported in this study to a
national level.

246

Chapter 14: Discussion

Another weakness of the studies on the M-CAST was that there was no prospective data
collection of a clinical sample. Due to the relatively limited study period and the lack of
resources in clinical settings, it was not possible to recruit children with ASC
prospectively for this thesis. The autistic cases in the pilot and validation studies were
recruited from existing records. As expected children with an existing diagnosis of ASC
scored significantly higher on the M-CAST than children who were given an ASC
diagnosis after further assessment. It is possible that parents whose children had been
diagnosed prior to this study had more knowledge of autistic behaviours than the parents
whose children had not been diagnosed before. The former have already been through the
phase of seeking information from first awareness to diagnosis, and they may be familiar
with some diagnostic instruments after the diagnostic process. Thus, because of their
experience, they may have a better understanding of what the items on the M-CAST were
looking for than the latter.

In the validation, all ADOS and ADI-R assessments were conducted by a single examiner
within a relatively short period of time. Due to the limitation of resources, interrater
reliability could not be conducted. However, the researcher was a reliable examiner with
technical support from senior examiners in Cambridge during the assessment phase. The
final diagnosis was made according to the consensus diagnosis between examiners and
experienced child psychiatrists. Thus, it is unlikely this could have introduced bias and
influenced the results. Future research should ensure that consensus coding meetings for
equality control of the assessment reliability will be conducted throughout the assessment
phase.

The sample of the psychometric properties study was a combination of clinical sample
and general population. Although, there were studies using such combined sample for
factor analysis in China479 and the West433, this approach needs to be further investigated
in turns of its representativeness of the Chinese population.
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14.3 Implications for study design and instrument development
Since there was no systematic network for tracking on the healthcare or education
pathway of children with ASC, a top-down method was adopted. The questionnaire used
for mapping service provision in China was developed on a sample of 69 parents and 34
parents in Hong Kong. It contains 50 questions. In the future, a combined version should
be developed that can be applicable to different regions in China. A relatively shorter
version of this questionnaire with self-completion answers can be developed for large
population-based survey on service evaluation. Without face-to-face interview, research
time and resources can be saved and more data from the general population can be
collected.

In the pilot study, the item endorsements in eight items showed no differences between
children with ASC and typically developing children. This indicated that these items
might not distinguish well and need refinement. Since some of the wording of these items
were similar, it might be valuable to consider dropping or combining a few of these items,
and then validating the new version of the M-CAST.

The sample of the validation study was relatively small and the participants were only in
mainstream schools. As mentioned before, in mainland China, children with mental
disorders were suggested to have been turned away from mainstream schools for a long
time. Most children with ASC were found in special intervention centres for ASC or
special education schools. While the CAST was developed in the UK population in which
children with special conditions are integrated in mainstream schools. Thus, it would be
valuable to apply the M-CAST in both mainstream and special schools and centres in
mainland China in order to get a more representative population sample.

The test-retest reliability of the M-CAST had a period of two to four months between the
completions of two CASTs. Further examination on the reliability should have shorter
time lag and ensure that the same parent/caregiver completes the two CASTs. In addition,
the reliability was tested in a sample consisting of a larger proportion of high score
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children on the M-CAST. It might be valuable to further examine the reliability in a more
representative sample of the general population to gain additional evidence.

The interrater reliability of the M-CAST needs to be explored. During the test-retest
reliability study, the scores on the M-CAST completed by fathers were found
significantly different from those completed by mothers for the same child. This
suggested potential different perceptions on the child’s behaviours between father and
mother. Since these findings were drawn from a small sample of 34 children, it will be
helpful to further explore this difference and the interrater reliability in a larger sample.

The comparison between the M-CAST and the CABS was conducted in the assessment
sample of the validation study. The same was relatively small and not representative for
the general population. It would be helpful to apply the M-CAST to a larger population.
If similar result is found, it might be valuable to consider replacing the CABS with the
M-CAST in further epidemiological research.

The exploratory of the psychometric properties of the M-CAST suggested that three
items did not load saliently on any of the identified two factors. There might be three
factors, but the third factor was excluded because only two items saliently loaded on it. It
is possible that, if new items focusing on the third factor are added, all items can saliently
load on one of the factors. In addition, different analytical approaches might be adopted
for future factor analysis such as conducting the principle component analysis in STATA
first and then the IRT in MPlus. In order to examine the stability of the latent traits
measured by the CAST in different cultures to ensure the utility of CAST is acrossculturally stable, it will be helpful to conduct multi-group factor analysis to samples from
both UK and China and make comparison. This approach could help to understand the
nature and presentation of the latent traits of ASC which has taken the cultural influence
into account.

249

Chapter 14: Discussion

14.4 Recommendations

14.4.1 Population Screening
The M-CAST cannot be recommended as a whole population screening instrument for
ASC in China in its current format. The current version generates a large proportion of
false positives. If applied to whole regional population directly, a large amount of
resource will be required for assessing all children who actually do not have ASC. This
could also possibly cause unnecessary anxiety for their families. However, it can be
considered as a promising screening instrument for ASC after revision due to the fact that,
unlike studies in the West, epidemiological studies in mainland China under proper
administration can achieve very high response rates at a relatively low cost.

14.4.2 Use in primary care, clinical and educational settings
Since this was the first study on the M-CAST, the utility of the M-CAST in other settings
requires further investigation. Therefore, recommendations cannot yet be made for its use
in other settings. However, learning from the experience on the UK CAST, it might be
helpful to consider recommending the M-CAST in certain contexts in the future after
adequate validation and proper understanding of these contexts.

The primary care system in mainland China has undergone great reforms and changes
since the late 1990s and early 2000s. In 2003, the government established a rural
Cooperative Medical Scheme to protect people from catastrophic losses480. In urban areas,
the government aimed to assign primary care to community health centres and hospitals
for inpatient care481. As a result, family medicine, which can be considered as equivalent
to the General Practice in the West, will become the major provider of primary healthcare
in urban areas482. The new reform of the health system in China was announced in 2006,
which addressed the leading role of family physicians in community health centres for
primary care482. The establishment of universal coverage of primary care for both rural
and urban areas by 2020 within mainland China has been set up as a target by the
government483. It is possible that, when the new primary care system is established, the
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validation of the M-CAST can be conducted in primary care settings. However, before
this, it needs revision in order to improve its performance in a low prevalence setting.

After full validation, it is possible for the M-CAST to be used in clinics or special centres
for assessment purposes with other assessments. In order to apply the M-CAST to
schools, a teacher’s version should be developed and validated. The applicable age range
of the M-CAST is from 4 to 11 years. So far, there has been no evidence that the MCAST can be applied to children outside this age range.

14.4.3 Research context
The M-CAST demonstrated acceptable validity and reliability as a screening instrument
for ASC within the Chinese population. It can be recommended for epidemiological
research on ASC in China. For example, it could be used in a large population-based
study to estimate the prevalence of the whole autism spectrum. It can also be used as an
instrument to detect social and communication difficulties in the general population. It
has potential to be used in studies that focus on the comparison between children with
ASC and their siblings in normal development, which might help with further
aetiological or genetic studies. It can also be used in studies focusing on the comparison
of autistic features between the Western and Chinese populations.

14.5 Ongoing research with the M-CAST
The work described in this thesis has provided the groundwork for a large
epidemiological study. After revision, the M-CAST is going to be used as a screening
instrument in a large population-based prevalence study in mainland China, the Social
and Communication Research and Epidemiological study in China (China SCORE). The
M-CAST will be distributed to children who are in school years 1 to 4 (aged 6-11) in six
cities selected from six provinces in mainland China. In order to capture all children in
this age range, mainstream schools, special education settings and intervention centres
will be covered as many as possible in the six cities. Due to limited resources, not all
children participated in screening will be invited to further diagnostic phrase. Two cities
with preferable representativeness as well as available resources will be selected. A
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proportion of children in those two selected cities will receive a diagnostic assessment
using the ADOS and the ADI-R. This will provide the distribution of the M-CAST score
in the whole regional population in mainland China. The utility of the M-CAST will be
re-evaluated in this large epidemiological study. Within this study, the validity, reliability,
as well as the psychometric properties of the M-CAST will be further investigated. In
addition, children who already have a diagnosis of ASC will be tracked through the
health system in the studied cities. With the existing records in the health system and a
previous national survey of disability, the number of existing cases and new identified
cases in children aged 6-11 in the general population can be identified. With the
geographical records from National Bureau of Statistics, this study will provide a
prevalence estimate of ASC within the primary school aged population in mainland China.
A research protocol is provided in Appendix 14.1. At the same time, a pilot and validation
study of the M-CAST will be conducted in Hong Kong using similar methodology
described in this thesis. Following the validation, a prevalence study will be conducted in
Hong Kong using similar methodology as the China SCORE 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 available for ASC in primary school aged
children in China before the M-CAST. Further investigation is required to improve the
M-CAST, possibly through the following research listed in Box 14.2.
Box 14.2 Further research on the M-CAST
Investigate the utility of the M-CAST in distinguishing children with ADHD,
learning difficulty or language delay.
Investigate the perception of items on the M-CAST among Chinese parents.
Examine cultural influences (such as stigma, eye contact, language delay)
more extensively and revise the M-CAST accordingly.
Add pre-screening questions regarding parental concern with the child’s
development to test the utility within children whose parents have concerns.
Remove items that have similar wordings or do not differentiate well.
Add new items on Attention to Details or on repetitive, restricted and
stereotyped behaviours, interests and activities.
Investigate scoring of the M-CAST by comparing current additive scoring
with weighted scoring based on the latent autistic traits identified in IRT.
Re-examine the psychometric properties of revised M-CAST in a large and
more representative population.
Evaluate the interrater reliability of the M-CAST.
Compare the M-CAST with other currently used screening instruments 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 epidemiology of ASC in China. Existing knowledge
in developed countries on ASC was summarised including the condition, international
diagnostic criteria, recent prevalence studies, available screening and standardised
diagnostic instruments as well as the importance of prevention and intervention. Detailed
systematic reviews illustrated the availability of service provision, prevalence estimates
of ASC, as well as currently-used screening and diagnostic instruments in mainland
China. This thesis has contributed new evidence to service provision of ASC in mainland
China and Hong Kong. It developed a Mandarin version of an English screening
instrument and adopted standardised diagnostic instrument to autism research in China.
The suitability of the M-CAST as a screening instrument in the Chinese population was
investigated. The standardised diagnostic instruments on ASC, the ADOS and the ADI-R,
were applied to the Chinese general population for the first time. The M-CAST can be
recommended as a screening instrument for ASC in large epidemiological studies in
mainland China after revision. This is a starting point in developing autism research in
mainland China, and there is much to be done through further epidemiological research
and long-term follow-up to achieve better utility of the M-CAST.
14.8 The future of service provision in China
Service provision for children with ASC has not been unified or systematically
implemented in mainland China. Current provision involved various systems including
healthcare, education, and intervention. So far, there has been little cooperation and
interaction between those systems, thus the network for ASC in mainland China has not
been well-developed. Several areas for potential service development drawn from studies
in this thesis are listed in Box 14.3.
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Box 14.3 Future directions for service provision for ASC in China
Conduct surveys to investigate the knowledge and awareness of ASC and
explore stigma in the general population.
Improve medical education of ASC in general medical training, especially
among child psychiatrists and paediatricians.
Conduct workshops on ASC for practice physicians both in hospitals and
community health centres.
Provide workshops and study materials on ASC to teachers both in mainstream
schools and special schools.
Develop and validate intervention programmes for their adaptation in Chinese
population.
Study the structure of in house training and professional development of current
successful intervention centres to develop learning materials for other centres.
Provide more support to both state-run and private intervention centres.
Establish standardised and systematic regulation on the operation of intervention
centres.
Establish network of service provision between various systems for ASC.
Develop clear pathway guidelines from diagnosis to intervention.
Develop a special education strategy for children with ASC who are older than
six.
Improve the education inclusion for children with ASC.
Apply refined screening and diagnostic instruments to primary care system for
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 starting point to introduce advanced screening
and diagnostic instruments for ASC to China, especially mainland China. The adoption of
standardised instruments can help to improve the comparability of case identification
between Western and Chinese populations. After the identification of autistic cases,
further research can be conducted in various areas related to ASC. Through the
introduction of advanced research methodology from the West, the research capacity of
ASC in China can be gradually built up. This needs to include the following listed in Box
14.4.

Box 14.4 Future directions for autism research in China
Introduce well-developed culturally appropriate screening instruments from
the West for different age groups and subtypes of ASC.
Further development of the adoption of the ADOS and the ADI-R.
Build up well-trained examiner teams of the ADOS and the ADI-R.
Establish the diagnosis of other subtypes within the autism spectrum such as
Asperger Syndrome and PDD-NOS and also take the DSM-V revisions into
account.
Establish a database for autism surveillance and research.
Set up cohort studies to monitor the prevalence of ASC for public health
education and evaluation.
Conduct case-control studies to investigate the natural history and aetiology
of ASC.
Conduct comparison research between Western and Chinese populations to
test aetiological hypothesis.
Develop and validate culturally adapted intervention programmes.
`
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14.10 Conclusions
The system of healthcare and education service provision for ASC in mainland China has
not been established. Service provision in Hong Kong is better developed than mainland
China, but still needs improvement. The M-CAST has demonstrated good validity as a
screening instrument for ASC, and showed better utility than the CABS, a currently used
screening instrument in mainland China, although the positive predictive value is
relatively poor. It has demonstrated good test-retest reliability and appropriate
psychometric properties for screening, and shown to be a promising candidate for
population-based epidemiological research. Recommendations for further research on the
M-CAST and service provision are made. After revision and further validation, the MCAST could be recommended for use in settings other than research such as hospitals,
primary care, and mainstream and special education settings. This thesis provides the
underpinning for the first large epidemiological study of ASC across China including
Hong Kong.
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Appendix 1.1 The UK national screening committee criteria
The condition
1
2

3

4

The condition should be an important health problem
The epidemiology and natural history of the condition, including development from latent to
declared disease, should be adequately understood and there should be a detectable risk factor,
disease marker, latent period or early symptomatic stage.
All the cost-effective primary prevention interventions should have been implemented as far as
practicable.
If the carriers of a mutation are identified as a result of screening the natural history of people
with this status should be understood, including the psychological implications.
The test

1

There should be a simple, safe, precise and validated screening test.

2

The distribution of test values in the target population should be known and a suitable cut-off
level defined and agreed.

3

The test should be acceptable to the population.

4

There should be an agreed policy on the further diagnostic investigation of individuals with a
positive test result and on the choices available to those individuals.

5

If the test is for mutations the criteria used to select the subset of mutations to be covered by
screening, if all possible mutations are not being tested, should be clearly set out.
The treatment

1

There should be an effective treatment or intervention for patients identified through early
detection, with evidence of early treatment leading to better outcomes than late treatment.

2

There should be agreed evidence based policies covering which individuals should be offered
treatment and the appropriate treatment to be offered.

3

Clinical management of the condition and patient outcomes should be optimised in all health care
providers prior to participation in a screening programme.
The screening programme

1

There should be evidence from high quality Randomised Controlled Trials that the screening
programme is effective in reducing mortality or morbidity. Where screening is aimed solely at
providing information to allow the person being screened to make an “informed choice” (eg.
Down’s syndrome, cystic fibrosis carrier screening), there must be evidence from high quality
trials that the test accurately measures risk. The information that is provided about the test and its
outcome must be of value and readily understood by the individual being screened.

2

There should be evidence that the complete screening programme (test, diagnostic procedures,
treatment/ intervention) is clinically, socially and ethically acceptable to health professionals and
the public.

3

The benefit from the screening programme should outweigh the physical and psychological harm
(caused by the test, diagnostic procedures and treatment).

4

The opportunity cost of the screening programme (including testing, diagnosis and treatment,
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administration, training and quality assurance) should be economically balanced in relation to
expenditure on medical care as a whole (ie. value for money). Assessment against the criteria
should have regard to evidence from cost benefit and/or cost effectiveness analyses and have
regard to the effective use of available resource.
5

All other options for managing the condition should have been considered (eg. improving
treatment, providing other services), to ensure that no more cost effective intervention could be
introduced or current interventions increased within the resources available.

6

There should be a plan for managing and monitoring the screening programme and an agreed set
of quality assurance standards.

7

Adequate staffing and facilities for testing, diagnosis, treatment and programme management
should be available prior to the commencement of the screening
programme.

8

Evidence-based information, explaining the consequences of testing, investigation and treatment,
should be made available to potential participants to assist them in making an informed choice.

9

Public pressure for widening the eligibility criteria for reducing the screening interval, and for
increasing the sensitivity of the testing process, should be anticipated. Decisions about these
parameters should be scientifically justifiable to the public.

10

If screening is for a mutation the programme should be acceptable to people identified as carriers
and to other family members.

(Adapted from National Screening Committee website:http://www.screening.nhs.uk/criteria#fileid9287)
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Appendix 2.1 Tasks in each ADOS module
Module 1
Preverbal/single words/phrases
Anticipation of a social routine
Functional and symbolic
imitation

Module 2
Flexible phrase speech
Construction task
Make-believe play

Module 3
Fluent speech child/adolescent
Construction task
Make-believe play

Module 4
Fluent speech adolescent/adult
Construction task
Current work/school/daily living

Joint interactive play

Joint interactive play

Free play
Snack
Response to name
Response to joint attention

Free play
Snack
Response to name
Response to joint attention

Birthday party

Birthday party

Bubble play
Anticipation of a routine with
objects

Bubble play
Anticipation of a routine with
objects
Demonstration task
Description of picture
Looking at a book
Conversation

Break
Cartoons
Socio-emotional questions: Emotions
Socio-emotional questions:
Friends/loneliness/marriage
Socio-emotional questions: Social
difficulties/annoyance
Creating a story
Conversation/reporting a non-routine event

Socio-emotional questions: Plans and
dreams
Break
Cartoons
Socio-emotional questions: Emotions
Socio-emotional questions:
Friends/loneliness/marriage
Socio-emotional questions: Social
difficulties/annoyance
Creating a story
Conversation/reporting a non-routine event

Demonstration task
Description of picture
Telling a story from a book

Demonstration task
Description of picture
Telling a story from a book
(Adapted from the ADOS manual)
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Appendix 2.2 Items in the ADOS algorithm for each module and a sample of Module 2 algorithm
Module 1
Stereotyped/idiosyncratic words or
phrases
Gestures
Unusual eye contact
Facial expression directed to others
Quality of social overtures
Response to joint attention
Shared enjoyment
Use of other’s body to communicate
Point
Showing
Frequency of vocalization directed to
others
Spontaneous initiation of joint
attention
Immediate echoing
Speech abnormality
Imagination/functional play
Mannerisms
Unusual sensory behaviours
Repetitive interests and behaviours
Overactivity
Negative behaviours
Anxiety

Module 2

Module 3
Algorithm items
Stereotyped/idiosyncratic words or
Stereotyped/idiosyncratic words or
phrases
phrases
Descriptive, conventional.
Descriptive, conventional.
Instrumental gestures
Instrumental gestures
Unusual eye contact
Unusual eye contact
Facial expression directed to others
Facial expression directed to others
Quality of social overtures
Quality of social overtures
Amount of reciprocal social
Amount of reciprocal social
communication
communication
Quality of social response
Quality of social response
Conversation
Conversation
Point to express interest
Overall quality of rapport
Overall quality of rapport
Amount of social overtures
Insight
Spontaneous initiation of joint
attention

Report of events

Other items
Immediate echoing
Immediate echoing
Speech abnormality
Speech abnormality
Imagination/functional play
Imagination
Mannerisms
Mannerisms
Unusual sensory behaviours
Unusual sensory behaviours
Repetitive interests and behaviours
Excessive, specific interests
Rituals and compulsive behaviours
Overactivity
Overactivity
Negative behaviours
Negative behaviours
Anxiety
Anxiety

311

Module 4
Stereotyped/idiosyncratic words or
phrases
Descriptive, conventional.
Instrumental gestures
Unusual eye contact
Facial expression directed to others
Quality of social overtures
Amount of reciprocal social
communication
Quality of social response
Conversation
Emphatic or emotional gestures
Empathy/comments on others

Responsibility

Immediate echoing
Speech abnormality
Imagination
Mannerisms
Unusual sensory behaviours
Excessive, specific interests
Rituals and compulsive behaviours
Overactivity
Negative behaviours
Anxiety
(Adapted from the ADOS manual)
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Appendix 2.3 ADI-R algorithm
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Appendix 2.4 Possible reasons for prevalence variation in developed countries
1) The broader definition of autism and possible diagnostic substitution247, 484
Since the first recognition, the definition of ASC has been changed many times14. In
the early period of autism research, there was a tendency to focus on the core
syndrome of autism which was defined under the Kanner’s criteria485. However, more
children were given an ASC diagnosis after understanding that autism is a biologically
determined neurodevelopmental disorder which can present with other medical
conditions486. For example, it is thought that many children with autsim were
previously incorrectly given a diagnosis of mental retardation (MR)487 or learning
disabilities. Since the recognition of ASC, those cases have been re-diagnosed as ASC.
Shattuck’s study488 showed, from 1994 to 2003, the prevalence of MR and learning
disabilities declined by 2.8 and 8.3 per 10,000, respectively. This study found the high
autism prevalence was significantly associated with the declines in the prevalence in
MR and learning disabilities. Another study reported similar findings drawn from the
analysis based on the US longitudinal online database for individuals with ASC, the
Interactive Autism Network (IAN)489. In this sample, from 1994 to 2007, the overall
proportion for MR/Intellectual Disability (ID) diagnosis decreased from nearly 50%
to less than 20%. The authors suggested the children who might be diagnosed as
MR/ID or developmental delay in the past might be given an ASC diagnosis instead
under current practice. More cases were identified after family studies that discovered
many milder autistic features exist in the relatives of individuals with autism. Those
people with milder autistic features were considered the so-called “border phenotype”
of autism84, 490. The recognition of Asperger Syndrome potentially increased the case
load as it showed ASC can occur in the presence of normal intelligence12, 491.

2) Changes in diagnostic criteria
Two international diagnostic criteria for autism are the ICD-10 and DSM-IV. When
autism appeared in DSM-III in 198018, it was an independent diagnostic term, which
was more specific26. In 1987, DSM-III-R introduced the Autistic Disorder criteria and
introduced new subtype of autism, the PDD-NOS. This change was considered as
having potentially encouraged overdiagnosis492, so in 1994, the DSM-IV4 aimed to
reduce over-inclusion caused by the DSM-III. However, DSM-IV first included
Asperger Syndrome into the spectrum. The inclusion of AS into diagnostic criteria
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will inevitably lead to more cases in research after that. In 2000, the DSM-IV-TR24
introduced more specific definition for PDD-NOS than those in the DSM-IV. The new
definition of PDD-NOS requires less extreme impairments in social and
communication than those with Autistic Disorder.
3) The development in screening and diagnostic instruments50
As the broader phenotypes of ASC are more recognised, more screening tests have
been developed in order to capture milder autistic conditions. These screening tests
aim to target people in different age groups as well as with different conditions within
the spectrum15, 493. In terms of diagnostic instruments, the combination of the ADOS
and the ADI-R has been widely adopted as standardised diagnostic instruments in
research settings. More advanced instruments lead to more thorough detection of
autistic conditions especially for borderline phenotypes that might have been missed
by previous instruments.
4) Change in research methodology248
Many prevalence studies of ASC used retrospective research method to track already
diagnosed cases through available records in clinical settings494 or through healthcare
systems242. This method could cause referral bias to the result. First, as ASC was not
well recognised before, the number of people who sought for medical help because of
ASC was expected to be less than nowadays. Second, there are many factors that
could confound the referral samples. For example, there might be differences in
referral patterns, availability of health services, clinical practice, local awareness and
so on125. There were generally four approaches of case identification in prevalence
studies. One approach was purely case finding through records without directly
contact with autistic cases. Second approach is prospective screening and further
diagnostic assessment within the sample population. Third approach is the
combination of the former two which includes the case finding in the records of high
risk population such as in special educational settings and clinical records as well as
conducting prospective screening in general population. The studies which adopted
both screening and diagnostic process for case identification (the capture-recapture
methods) appeared to generate higher prevalence estimates than those using passive
case finding method125. Fourth, a few studies71, 495 depended on the surveillance of
ASC in a defined population to detect new developed autistic cases which brought
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more confidence in the reported incidence of ASC. The third and fourth methods
developed on the combination of the first and second methods. Thus studies used the
latter two methods might report higher prevalence estimates.

5) Geographical differences among targeted population in different studies.
The sample size of target populations has been proposed as a confounding factor in
prevalence estimation. Gillberg suggested the higher rates might be found in studies
performed on very small populations by chance211, 212. She also suggested the effect of
migration especially in Europe and Japan would contribute to the increase in
prevalence212. This cultural influence496 and ethnicity497 has been investigated in
several studies and possible explanations were proposed including genetic, the
maternal viral infections in pregnancy and environmental risk factors498-500. There
may also be differences in participants between the rural and metropolitan areas due
to the accessibility and availability of health services. The diagnosis of ASD in rural
areas is usually performed in special centres while in metropolitan cities the diagnosis
can be given locally501. The socioeconomic status of targeted population may
influence the referral of ASC which again might influence the reported prevalence476.
King’s study suggested that income status is associated with a decreased risk of an
autism diagnosis475 and the importance of community wealth declined as the increase
of prevalence slowed down because the diagnosis became more common. Liu’s study
based on California database suggested the social diffusion process contributed to the
increased prevalence274. Another confounding source in the prevalence estimates
might come from the parents, such as the parental concern502, 503, parental educational
background504 and parental age505 especially maternal age506-510.
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Appendix 3.1 Descriptive epidemiology of the population studied in reviewed papers
No

Year

First author
75

Region

City or county

Sample size

Area

Age

Sample selection method

Sample source
Clinical patients

1

1987

Tao

Mainland

Nanjing

457,200*

Urban

3-8

Case counting

2

2000

Luo 266

Mainland

Fujian Province

10,802

Mixed

2-14

Randomized sampling

Stratified general population

3

2002

Wang 259

Mainland

Changzhou

3.978

Urban

2-6

Randomized sampling

Kindergarten population

4

2002

Ren

Mainland

Tongling

3,559

Urban

3-5

Whole sample

Stratified general population

Mainland

7,488

Mixed

2-6

Whole sample

Stratified general population
Clinical patients

5

2003

267

Wang

268

6

2003

Chang

Taiwan

Changzhou,
Yizheng
Taiwan

660

Mixed

15-93

Case counting

7

2004

Guo 269

Mainland

Tianjin

5,000

Urban

0-6

Whole population

One district population

8

2004

Guo 270

Mainland

Dingxi

3,776

Rural

2-6

Randomized sampling

Stratified general population

9

2005

Zhang 271

Mainland

Tianjin

7,416

Urban

2-6

Randomized sampling

Stratified general population

10

2005

Zhang 258

Mainland

Wu Han

1,305

Urban

3-7

Clustered randomized sampling

Kindergarten population

11

2005

Liu 272

Mainland

Beijing

21,866

Mixed

2-6

Clustered probability sampling

Stratified general population

12

2007

Yang 260

Mainland

Zunyi

10,412

Urban

3-12

Randomized sampling

Primary school population

13

2007

Wong 255

Hong Kong

Hong Kong

4,247,206*

Mixed

0-14

Case counting

Population in health system

14

2008

Zhang 250

Mainland

Wuxi

8,681

Urban

2-3

Randomized sampling

Stratified general population

15

2008

Zhang 250

Mainland

Wuxi

12,430

Urban

4-6

Randomized sampling

Stratified general population

16

2009

Zhang 273

Mainland

Guiyang

5,000

Urban

0-6

Clustered probability sampling

Stratified general population

Mainland

Meizhou

4,156

Urban

2-6

Clustered randomized sampling

Kindergarten population

Mainland

Tianjin

8,006

Mixed

1.5-3

Clustered randomized sampling

Stratified general population

254

257

17

2009

Wang

18

2010

Li 274

19

2010

Wu 275

Mainland

Lianyungang

8,532

Urban

0-3

Clustered randomized sampling

Stratified general population

20

2010

Yu 262

Mainland

Harbin

7,059

Mixed

2-6

Clustered probability sampling

Stratified general population

21

2010

Chen 261

Mainland

Daqing

7,034

Mixed

2-6

Clustered randomized sampling

Stratified general population

22

2011

Wang 256

Mainland

Guangzhou

7,500

Urban

2-6

Clustered randomized sampling

Kindergarten population

23

2011

Liang 276

Mainland

Maoming

2,485

Urban

3-6

Clustered randomized sampling

Kindergarten population

24

2011

Li 253

Mainland

National

616,940

Mixed

0-17

Clustered probability sampling

Stratified general population

Taiwan

Taiwan

372,642*

Mixed

0-17

Case counting

Population in health system

25

2011

Chien

252
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Appendix 3.2 Methodology of Screening for case identification in reviewed studies
No

Year

First author

Screen
methods
R

Screen
instruments
N/A

Cut-off of
screening (range)
N/A

Response rate

Screen informants

Tao75

Sample
screened
Clinical services

1

1987

2

N/A

Clinicians

2000

Luo 266

General population

QI

ABC

31

100%

Parents & Researchers

No

3

2002

Wang 259

General population

QI

CABS*

7 (0-14)

98.3%

Clinicians

No

4

2002

Ren

Kindergarten

QI

CABS

14 (0-28)

99.1%

Researchers

No

5

2003

Wang 268

General population

QI

CABS

7 (0-14)

98.08%

Clinicians

No

6

2003

Chang 254

Clinical patients

C

ASDASQ

5 (0-9)

100%

Clinicians

No

7

2004

Guo 269

Whole population

QI

CABS

7 (0-14)

99.1%

Researchers

No

8

2004

Guo 270

General population

QI

CABS

7 (0-14)

100%

Clinicians

No

267

271

Further
screen (Yes/No)
No

9

2005

Zhang

General population

QI

CABS

7 (0-14)

99%

Researchers

Yes- CARS

10

2005

Zhang 258

Kindergarten

QI

CABS

14 (0-28)

100%

Researchers

No

11

2005

Liu 272

General population

QI

CABS

7 (0-14)

100%

Researchers

Yes--CARS

12

2007

Yang 260

General population

QI

ABC

31

100%

Researchers

No
No

255

13

2007

Wong

Clinical services

R

N/A

N/A

N/A

Clinicians

14

2008

Zhang 250

General population

QI

CHAT (2-3 yrs)

CHAT: N/A

100%

Clinicians

No

15

2008

Zhang 250

General population

QI

CABS (4-6 yrs)

CABS: 14 (0-28)

100%

Clinicians

No

16

2009

Zhang 273

General population

QI

CABS

7 (0-14)

99.98%

Clinicians

No

257

17

2009

Wang

18

2010

Li 274

19

2010

Wu 275

20

2010

Yu 262
261

Kindergarten

QI

CABS

14 (0-28)

100%

Researchers

No

General population

QI

CHAT

Failed 2 domains

92.99%

Clinicians

Yes-ABC

General population

QI

CHAT

N/A

100%

Researchers

No

General population

Q

CABS

7 (0-14)

89.7%

Parents

Yes-ABC

21

2010

Chen

General population

Q

CABS

7 (0-14)

98.78%

Parents

Yes-ABC

22

2011

Wang 256

Kindergarten

QI

CABS

14 (0-28)

87.8%

Clinicians & researchers

No

23

2011

Liang 276

Kindergarten

QI

CABS

14 (0-28)

100%

Researchers

No

24

2011

Li 253

General population

QI

ABC

N/A

N/A

Clinicians

No

25

2011

Chien 252

Taiwan

R

N/A

N/A

N/A

Clinicians

No

Screen methods: R=Records; QI= Questionnaire based interview; C= Clinical referral; Q=Questionnaire distribution. ABC: Autism Behaviour Checklist; CABS: Clancy Autism Behavioural Scale; ASDASQ:
Autism Spectrum Disorder in Adults Screening Questionnaire; CHAT= Checklist for Autism in Toddlers; CARS: Childhood Autism Rating Scale. *CABS has two scales: one is 1or 2 for each item and the
other is 0,1or 2.
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Appendix 3.3 Methodology of diagnostic assessment for case confirmation in reviewed studies
No

Year

First author

P/R

Assessment tool

Diagnostic criteria

IQ or other tests

1

1987

Tao75

R

N/A

Rutter

2

2000

Luo 266

P

N/A

CCMD-2-R, DSM-III-R

3

2002

Wang 259

P

CARS

CCMD-2-R

267

N/A

Assessment
informants
Clinicians

Clinical
judgement
Yes

Assessment
Agreement
N/A

N/A

Researchers

Yes

0.6-1.0

Gaseel, PEP

Clinicians

Yes

0.81-0.90

4

2002

Ren

P

N/A

N/A

N/A

N/A

No

N/A

5

2003

Wang 268

P

CARS

CCMD-2-R

Gaseel, PEP

Clinicians

Yes

N/A

6

2003

Chang 254

P

N/A

DSM-IV

N/A

Clinicians

Yes

N/A

7

2004

Guo 269

P

CARS

CCMD-2-R

PEP

Researchers

Yes

≥0.95

8

2004

Guo 270

P

CARS

DSM-IV

PEP

Clinicians

Yes

0.998

9

2005

Zhang 271

P

CARS

DSM-IV

DDST, Gaseel

Clinicians

Yes

≥0.95

10

2005

Zhang 258

P

N/A

N/A

N/A

N/A

No

N/A

11

2005

Liu 272

P

CARS

DSM-IV

N/A

Clinicians

Yes

1.0

12

2007

Yang 260

P

N/A

DSM-IV

N/A

Researchers

Yes

N/A

13

2007

Wong 255

R

CARS, ADI-R

DSM-IV

N/A

Clinicians

Yes

N/A

14

2008

Zhang 250

P

CARS

DSM-IV

DDST

Clinicians

Yes

≥0.95

15

2008

Zhang 250

P

CARS

DSM-IV

DDST

Clinicians

Yes

≥0.95

16

2009

Zhang 273

P

CARS

CCMD-2-R

Gaseel, PEP

Clinicians

Yes

0.81-0.90

17

2009

Wang 257

P

N/A

N/A

N/A

N/A

No

N/A

18

2010

Li 274

P

CARS

DSM-IV

N/A

Clinicians

Yes

0.98

19

2010

Wu 275

P

CARS

DSM-IV

DDST

Clinicians

Yes

≥0.95

20

2010

Yu 262

P

N/A

DSM-IV

N/A

Clinicians

Yes

N/A

21

2010

Chen 261

P

CARS

DSM-IV

N/A

Clinicians

Yes

≥0.98

22

2011

Wang 256

P

N/A

DSM-IV

N/A

Clinicians

Yes

N/A

23

2011

Liang 276

P

N/A

DSM-IV, ICD-10

N/A

Clinicians

Yes

N/A

24

2011

Li 253

P

N/A

ICD-10

N/A

Clinicians

Yes

N/A

25

2011

Chien 252

R

N/A

ICD-9

N/A

Clinician

Yes

N/A

DDST: Denver Developmental Screening Test; Gesell: Gesell Developmental Scale; P/R: Prospective/Retrospective.
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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 two of the following symptoms:
a) Extremely lonely, obvious lack of social emotional reactions, does not have normal communication of emotion with
others (including parents);
b) Cannot use eye gaze, facial expression, gestures or hand gestures to communicate;
c) Cannot establish relationship with peers;
d) Lack of interests in group games, cannot have fun or emotional resonance through group activities;
e) Does not seek for help or comfort when has illness or difficulties; Does not offer support or comfort to others when
others encounter problems.
(3) Language impairments by at least two of the following symptoms:
a) Language delay or cannot vocalize, such as cannot mimic others words , but may show attempts to use gestures or other
formats to substitute verbal communication;
b) Stereotyped and repetitive words which are unrelated to the current environment or ongoing activities;
c) Oddness in the intonation, speed, rhythm or tone of speech;
d) Obvious impairments in understanding;
e) Normal development of language before two years old, but delayed development of language after two, or even cannot
speak.
(4) Peculiar interests or activities by at least two of the following symptoms:
a) Stereotyped or circumscribed interests (for example preoccupations with date, advertisements, weather reports etc.);
b) Special attachment to specific objectives;
c) Specific compulsions and rituals;
d) Stereotyped and repetitive movements or gestures;
e) Specific interests in parts of object that is clearly separate from that which is ordinarily accepted (such as smell, feel of
the surface, certain noise etc.);
f) Resistance to any changes in personal life environment.
(5) Exclude the following diagnoses: Childhood Schizophrenia, Asperger Syndrome, Heller Syndrome, and Rett’s Syndrome.
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Appendix 3.5 Prevalence estimates in reviewed studies
No

Year

First author

1

1987

Tao75

2

2000

Luo 266
259

Screen

Final No

Childhood autism

positives

of cases

Prevalence/SE

Gender ratio

Prevalence/SE

Gender ratio

Prevalence/SE

(per 10,000)

(Male : Female)

(per 10,000)

(Male : Female)

(per 10,000)

(Male : Female)

6.5:1

-

-

-

-

0.32 (0.08)

Other ASC

All ASC
Gender ratio

-

10

39

3

2.8 (1.60)

4.1:1

-

-

-

-

N/A

7

17.9 (211.94)

2.5:1

-

-

-

-

89

N/A

250 (2.31)

8:9

-

-

-

-

3

2002

Wang

4

2002

Ren

5

2003

Wang 268

16

9

12.3 (4.05)

2:1

-

-

-

-

6

2003

Chang 254

N/A

4

-

-

-

-

60 (30.06)

N/A

267

269

7

2004

Guo

5

5

10 (4.47)

All male

-

-

-

-

8

2004

Guo 270

18

3

7.97 (4.59)

N/A

-

-

-

-

9

2005

Zhang 271

16

8

11 (3.85)

7:1

-

-

-

-

10

2005

Zhang 258

26

N/A

19.9 (2.47)

2.71:1

-

-

-

-

272

11

2005

Liu

12

2007

Yang 260

13

2007

Wong 255

N/A

14

2008

Zhang 250

31

15

2008

Zhang 250

11

8.85 (2.7) (4-6 yrs)

16

2009

Zhang 273

5

5

17

2009

Wang 257

81

18

2010

Li 274

432

275

54

16

13.4 (2.47)

N/A

1.92 (0.94)

N/A

15.3 (2.64)

1.29:1

24

6

5.6 (2.32)

5:1

-

-

-

-

682

-

-

-

-

16.1 (0.19)

6.58:1

14

16.1 (4.3) (2-3 yrs)

3.2:1

-

-

-

-

-

-

-

-

10 (4.47)

4:1

-

-

-

-

N/A

19.5 (6.84)

2.68:1

-

-

-

-

21

26.2 (5.71)

4.25:1

-

-

-

-

19

2010

Wu

7

N/A

8.2 (3.10)

3.5:1

-

-

-

-

20

2010

Yu 262

115

16

21.2 (5.47)

N/A

1.42 (1.42)

N/A

22.7 (5.66)

7:1

21

2010

Chen 261

44

17

14.2 (4.49)

N/A

9.95 (3.76)

N/A

24.2 (5.86)

3.25:1

22

2011

Wang 256

746

46

29.5 (6.26)

2.6:1

45.9 (7.81)

27:1

75.4 (9.99)

6.6:1

23

2011

Liang 276

35

35

14.1 (7.53)

6:1

-

-

-

-

24

2011

Li 253

N/A

77,301

2.38 (0.20)

2.46:1

-

-

-

-

25

2011

Chien 252

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
(I) Definition: Childhood Autism is one of the pervasive developmental disorders, more common in boys with early childhood onset.
Individuals with Childhood Autism have impairments in social communication, circumscribed interests and stereotyped behaviours.
Approximately three quarters of affected children have obvious mental retardation, and some children show special talents although
their intelligence are generally below the average.
(II) Diagnostic criteria:
At least seven items in the following three categories, of which at least two items in category 1, and at least one item each in category 2
and 3.
1. Impairments in social interaction, at least two items:
1) Lack of interests in group games, alone, cannot have fun or emotional resonance through group activities;
2) Lack of communication technique, failure to develop peer relationships, such as only communicate by dragging, pushing or
hugging peers;
3) Self-entertained, lack of interaction with others in surroundings, lack of social observation and emotional reciprocity (including
no appropriate reaction to the existence of parents);
4) Marked impairments in the use of eye-to-eye gaze, facial expression, body posture, and gestures to regulate social interaction;
5) Failure to play social games or imitative games (such as cannot play with figures for a familiar family event);
6) When discomfort or unhappy, does not seek for sympathy or comfort, and does not show sympathy or offer to comfort to others
when others are discomfort or unhappy.
2. Impairments in verbal communication, mainly in the functional usage of language:
1) Delay in spoken language or cannot use language to express him/herself, does not use gestures, or imitate other people for
communication either;
2) Marked impairments in language understanding, usually cannot understand instructions or orders, failure to show needs or
difficulties, seldom ask questions and lack of response to what the others say;
3) Refuse to change repetitive and stereotyped movements or gestures, otherwise he/she will be irritated and restless;
4) Persistent preoccupation with parts of objects such as a piece of paper, a smooth piece of cloth, wheels of toy cars and so on,
usually shows great satisfaction from these parts of objects;
5) Compulsive adherence to specific, non-functional routines or rituals.
(III) Criteria for severity: impairments in social interaction.
(IV) Onset: generally before three years old.
(V)
Exclusion criteria: exclude the following diagnoses including Asperger Syndrome, Heller Syndrome, Rett’s Syndrome, Specific
receptive language impairments, and Childhood Schizophrenia.
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Appendix 4.2 Studies on screening instruments that did not meet the inclusion criteria
Tool

Year

Author

Case
No

CABS

2002

Ke301

52

CABS

2007

Chen302

32

ABC

2011

Ma511

206

Cases age
(mean
age)
2-14 (6.1)

Sample
source

Control
No

Control
age

Clinical

48 (N)

3-11 (5.9)

1.3-9
(3.72)

Clinical

30 (OC)
28 (N)

1.5-14
(4.5)

Clinical

0

2-14
(4.44)
2-12.5
(4.69)
--
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Cut-off
point for
suspicion
14

Cut-off
for
diagnosis
14

14

14

--

--

Validity

Reliability
Kappa

Reference
standard

13/14 items had
significant value of
diagnosis
Significantly
distinguish cases and
controls

--

ICD-10

--

ICD-10

--

--

DSM-IV
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Appendix 4.3 Limitations of reviewed studies on instruments for autism in China
In reviewed studies, the information related to subject selection and diagnostic
procedures was generally missing. This lack of useful research techniques would
make it difficult to replicate the research or compare the results with other studies.

In terms of sampling method, the samples in reviewed studies were mostly drawn
from clinical patients who already had an autism diagnosis before the validation took
place (17, 89.5%). Two study selected children with other subtypes of ASC as cases
while other studies only selected children with Childhood Autism265, 290. Only two
studies identified cases prospectively within the general population275, 292.

After the diagnosis, cases were examined by clinicians using screening instruments.
Then the performance of the screening instruments was examined by calculating the
agreements between screening results and the existing diagnosis. The clinicians in
research were generally not blind to the diagnostic status of the participants. This
could bias the results of the screening validity and reliability or comparison of
diagnosis.

Six studies investigated the utility of instruments in children with Childhood Autism
without comparable controls. Those studies which had a control group did not provide
information on whether the controls were drawn from the same population as the
cases. Therefore, it is possible that the results were confounded by other variables
other than the autistic condition.

The screening instruments used in mainland China often had two cut-offs. The lower
cut-off is for screening and the higher cut-off is for diagnosis. The individuals who
scored above the lower cut-off were considered a potential case of autism and who
scored above the higher cut-off were given an autism diagnosis. The cut-off for the
same screening instrument varied among reviewed studies which made it difficult to
compare the results.

The analytical methods on the validity and reliability of instruments varied among
studies. There were four analytical approaches adopted in reviewed studies: 1) simple
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percentage: examine the performance of an instrument by calculating the percentage
of cases the instrument identified within the number of cases that had an existing
diagnosis to generate the agreement between screening instruments with the reference
diagnostic criteria; 2) Cohen’s Kappa agreement test: a statistical measure of interrater
agreement for qualitative items. It investigates the extent to which there is agreement
other than that expected by chance expressed as a ratio to the maximum possible
agreement413; 3) validity: using sensitivity and specificity.; 4) statistic test to
investigate whether the instruments can distinguish children with autism from
children without autism, such as the Chi-square test. Some studies reported really high
sensitivity and specificity such as in the first validation study of the ABC
(sensitivity=100%, specificity=100%)281. However, the samples of those studies were
very severe autistic cases and typically developing children. Those samples were not
representative for the children on the whole autism spectrum in the general population.
The details of analytic methodology were generally lacking in the method section of
reviewed papers. The type of analysis could only be learned from the presentation of
results. Without such information, it is difficult to verify or compare the results of
these studies.
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Appendix 7.1 Questionnaire for service provision mapping in mainland China
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Appendix 7.2 Description of local policies for autism in mainland China
In this sample, the children were from 19 regions within mainland China.

1. Beijing city
Twenty-one children were from Beijing, the capital of China. The parents reported
that it was not easy to get the disability certificate even if their child was eligible
under the criteria. The authorities involved for applying for this certificate are BCDPF,
the local community, hospitals authorized to make an autism diagnosis. It was
reported that the clerks in the local community were not familiar with autism and thus
it took a long time for parents to find out where to apply. The hospitals that are
authorized by the local community only provide evaluation once a week. After the
child has a disability certificate, £50 per month is paid annually to the parents if they
provide receipts for the training. Sometimes the money would go to the training
centres directly as the tuition fee. However, there is a requirement that a child living
in one district cannot go to a training centre in another district.

2. Dongbei region (including three provinces)
Six children were from Dongbei region which includes three provinces in the far
north of China. Only one of them heard of the local policy for autism. A limited
number of families can get subsidy from the government and autism was not included
in the medical insurance. There were private training centres (called development
centres) for children in Dongbei and also branch centres of institutes in Beijing, such
as the Star Rain training centre. The Star Rain training centre provides courses in
Dongbei once a year to train parents using the ABA. The development centres
evaluate children abilities of cognition, language and sensory integration. They
provide training using ABA and sensory integration.

3. Shangdong province
Seven children were from Shandong province. There are doctors in the Qingdao Child
hospital who are specialised in autism. There is no subsidy for children with autism in
Shandong, but the local community provide gifts to children who have a disability
certificate during the Spring festival. If the parents of a child with autism want to have
another child, there are several requirements: (1) the child has a existing diagnosis of
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autism; (2) the mother must be older than 32 years old; (3) the child must score less
than 60 in the IQ test which is conducted by local evaluation group from the Family
Planning committee in Shandong province.

4. Shanxi province
Four children were from Shanxi province. If the child is 2 to 6 years old with a
disability certificate and the family’s economic status is below the baseline living
level, then the government provides a single payment of 10000RMB (£1000) to the
family. All the local training centres are free to children with autism. However, there
is a limited number of families who can get the subsidy every year and the parents
expressed that they were not satisfied with the quality of training provided by local
training centres.

5. Fujian Province
Five children were from Fujian province. Three of the parents mentioned the policy
for autism in Xiamen city. The document for the application for a disability certificate
is the diagnosis from the local well-known professionals of autism. When the
application is accepted, the local government provides an evaluation of the child. The
evaluation is conducted twice a year on fixed days. If the child is a legal resident in
Xiamen, the cost is 500RMB (£50). If the child is not, the cost is 900RMB (£90).
Once the child gets the disability certificate, the family will receive 1200RMB (£120)
per month from the government. If the parents want another child, they just need to
provide evidence of the diagnosis of autism or mental disability from well-known
professionals.

6. Zhejiang province
Four children were from Zhejiang province. One parent reported that if the child does
not speak after the third birthday and the parents want a second child, they can apply
for an evaluation of their child by the professionals from the government (including
an IQ test and EEG).

7. Guangdong province
One parent reported that in Shenzhen city in Guangzhou province, the policy is more
flexible and the government provides more subsidy than Xiamen city.
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8. Sichuan province
Two children were from Sichuan province. Both parents had not heard of any local
policy for autism, but one reported that if the parent wanted a second child, a
disability certificate is required.

9. Other regions
The rest of the parents in this sample had not heard of any local policy for autism in
their regions. Thus, according to this opportunistic sample, local policies for autism
vary within mainland China and policy in one region is usually not applicable to other
regions.
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Appendix 8.1 Questionnaire for service provision mapping in Hong Kong
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Appendix 8.2 HHS daily schedule for children with ASC in Hong Kong
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Appendix 9.1 The Childhood Autism Spectrum Test (CAST)
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Appendix 9.2 The Mandarin Childhood Autism Spectrum Test
Information sheet:
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Main questionnaire:
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Consent form:
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Appendix 9.3 Possible cultural influence on the interpretation of items on M-CAST
There are likely to be cultural influences that may affect the way in which Chinese
parents interpret and answer some items on the M-CAST. For example, the two items on
attention to details (Item 6&9). However, in Chinese culture, noticing details or recalling
long ago event is considered as something good. It might be possible that parents in
Group 2 wanted to show good of their children, so more parents in Group 2 provided an
autism positive response on these items than Group 1.

Item 7 (Does s/he tend to take things literally?) on the M-CAST was given the same
example as the Taiwanese version of CAST. The example indicated a scenario that
sometimes parents wanted the child to stop talking when they were arguing, the parent
might say “try to say it again” which actually delivers a message to the child that you
need to listen to what I say and stop arguing with me. However, children with autism may
take this literally and just repeat what they have already said. However, there may be
other reasons for such behaviour in typically developing children in China because most
families only have one child following the One-Child Policy385. It is possible that the
child is spoiled and continues arguing with their parents. And also, it is possible that the
autistic cases in Group 1 had severe language delay, so the parents in Group 1 might have
given a zero to this item.

The examples given for Item 9 on the M-CAST (Does s/he like to do things over and
over again, in the same way all the time?) were insisting on wearing the same clothes
every day, or eating the same diet, or following a certain route back home. This item
pertains to repetitive and stereotyped behaviours that are typical for children with autism.
However, in a Chinese context this item may be misunderstood by parents of typically
developing children. In Chinese families, it is the parents that usually determine the daily
schedule related to the child. Parents try to adjust their own schedules in order to follow
the school regulations, particularly when children are in primary schools. Parents of
typically developing children may not be aware of the strong degree of repetition and
insistence on sticking to the same routines among children with autism. Therefore it is
likely that these parents may give an autism positive response to this item as they did not
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realise how much more extreme children with autism are in relation to repetitiveness and
routines.

Item 20 (Is his/her voice unusual (e.g., overly adult, flat, or very monotonous?)) was a
direct translation from the UK example. Speaking in an overly adult way may be
considered as a sign of maturity in Chinese culture. When Chinese parents talk about
their child, they very often say that their child sounds like ‘a little adult’, implying that
the child is smarter and more sophisticated than other children. However, the item was
trying to tap the oddness of speech in terms of voice (e.g. being too loud or monotone)
and in content (e.g. speaking in a formal way). Similarly, regarding item 37 (Does s/he
have odd or unusual phrases?), Chinese parents may interpret this item as a way of saying
that their child has linguistic talents that may lead them to endorse this item with an ASC
positive response.

Item 34 (Does s/he try to impose routines on him/herself, or on others, in such a way that
it causes problems?) was asking about children with autism imposing their own
stereotyped behaviours and activities on other people to an extent that has significantly
influenced the lives of the family members. Spoilt children (born under the One-Child
Policy) might do things in a single-minded way according to their own needs regardless
of other people. This phenomenon was described as the ‘Little Emperor’ in mainland
China. It is the children who ‘rule the roost’ especially with the protection and devotion
of grandparents around them. Thus, this might lead parents of typically developing
children to endorse this item with an ASC positive response.
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Appendix 10.1 Results of diagnostic assessments of children in primary schools
No

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

Age

6.7
6.7
8.5
6.7
8.1
6.5
8.5
9.9
8.1
10.8
8.1
6.6
9.2
8.8
8.6
9.7
6.6
7.7
8.7
6.1
9.1
10.10
6.7
6.8
6.8
8.8
8.5
10.0
7.4
7.6
8.0
8.7
7.3
9.6
9.9
10.4
6.6
9.10
8.6
6.11
8.3
8.6
6.7
7.11
8.11
8.10
10.4
10.11
8.11
9.10
9.3

Previous
diagnosis
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None

Diagnosis

Not ASC
Not ASC
Not ASC
Not ASC
ASC
ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC

ADOS algorithm
A
0
1
0
1
3
5
1
0
4
0
2
1
2
1
0
0
2
0
0
1
0
0
0
0
0
2
0
0
0
2
1
2
0
1
0
0
0
0
0
0
0
1
1
4
0
0
0
1
0
0
0

B
5
1
0
0
4
8
1
0
7
0
3
1
4
0
0
0
4
1
0
1
3
1
0
0
0
1
0
0
0
3
1
8
0
0
0
0
0
0
0
1
0
4
1
6
0
0
0
1
0
0
0

A+B
5
1
0
1
7
13
2
0
11
0
5
2
6
1
0
0
6
1
0
2
3
1
0
0
0
3
0
0
0
5
2
10
0
1
0
0
0
0
0
0
0
5
2
10
0
0
0
2
0
0
0
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C
0
1
1
0
0
2
0
0
2
0
2
0
1
0
0
0
1
0
0
1
1
0
0
0
0
2
0
0
0
2
1
2
0
1
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
0
0

ADI-R algorithm
D
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

A
7
6
5
3
18
10
14
10
2
6
1
3
6
0
0
0
15
1
0
8
7
0
0
10
13
3
6
0
0
2
1
14
0
0
1
0
2
3
1
0
3
2
0
11
0
2
5
3
0
1
3

B1
6
5
5
10
10
8
4
4
7
0
2
1
4
1
0
0
15
1
0
9
1
2
0
5
4
1
4
0
2
1
0
9
0
0
0
0
2
0
0
0
6
0
0
6
0
4
0
2
0
0
5

B2
----------------------------------------------------

C
4
0
0
1
5
3
6
0
0
0
3
3
1
0
0
1
3
1
0
1
1
1
0
6
3
2
0
0
0
0
0
4
0
0
0
0
0
1
0
0
0
0
0
2
0
0
0
0
0
0
1

IQ
D
0
0
0
0
1
1
1
0
0
0
0
0
0
0
0
0
1
0
0
1
0
1
3
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
1
0

122
103
105
104
118
127
138
130
137
110
120
121
145
132
104
111
119
107
101
106
106
104
125
111
123
103
119
130
139
105
95
117
121
125
81
112
105
130
128
119
119
117
120
105
109
107
114
101
109
124
122
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No

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103

Age

8.8
8.4
9.4
8.0
9.5
6.9
8.8
9.5
7.7
10.0
9.4
8.9
8.6
7.7
9.4
7.6
9.6
10.4
8.7
9.11
8.6
8.10
9.11
10.4
10.3
11.5
10.1
10.2
10.2
7.0
8.8
9.0
9.3
8.9
10.0
9.3
9.4
9.11
8.11
8.9
8.0
7.2
7.8
9.4
10.0
9.1
8.9
8.6
9.3
6.8
11.2
10.5

Previous
diagnosis
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None

Diagnosis

Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC
Not ASC

ADOS algorithm
A
0
1
0
0
0
0
0
0
1
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

B
0
1
0
0
0
0
0
0
3
0
0
0
0
0
0
5
0
0
0
0
0
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

A+B
0
2
0
0
0
0
0
0
4
0
0
0
0
0
0
7
0
0
0
0
0
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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C
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

ADI-R algorithm
D
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

A
0
10
1
3
0
3
1
2
3
1
1
2
2
0
0
12
0
0
1
0
3
1
0
3
0
0
1
1
0
0
0
0
2
2
4
2
1
1
2
4
7
1
2
0
0
3
0
1
0
1
1
0

B1
0
4
2
0
0
0
1
0
0
1
0
0
1
0
0
7
1
2
0
0
0
0
5
2
0
0
0
0
1
2
1
4
0
2
3
0
1
1
2
3
5
2
0
1
0
4
0
0
1
1
2
1

B2
-----------------------------------------------------

C
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
1
0
0
1
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

IQ
D
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

105
110
117
137
92
79
114
104
109
120
93
142
114
106
138
114
131
98
120
106
112
85
117
87
105
85
124
104
117
126
114
126
113
107
84
117
122
108
139
135
143
114
106
96
120
94
135
112
111
114
127
114
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Appendix 12.1 Clancy Autism Behaviour Scale
Chinese version:
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Clancy Autism Behaviour Scale:
English translation from Chinese studies which given the items on the Chinese
CABS282,283
1.

Don’t want to play with other children

2.

Seldomly responses to other people, seems deaf

3.

Strongly resists to learning, usually refuse to imitate, 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 behaves hyperactively

10.

Avoids direct looking at others’ faces and avoids eye contacts

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 Study

PROJECT TITLE: SOCIAL
EPIDEMIOLOGY (SCORE)

AND

COMMUNICATION RESEARCH

AND

STUDY IN PRIMARY SCHOOL AGE CHILDREN IN MAINLAND CHINA
Cambridge Investigators:
Professor Simon Baron-Cohen (Autism Research Centre University of Cambridge)
Professor Carol Brayne (Institute of Public Health, University of Cambridge)
Dr Carrie Allison (Autism Research Centre, University of Cambridge)
Dr Fiona Matthews (MRC Biostatistics Unit, University of Cambridge)
Dr Bonnie Auyeung (Autism Research Centre, University of Cambridge)
Dr Sophia Xiang Sun (Institute of Public Health & Autism Research Centre, University
of Cambridge).

Beijing Investigators:
Professor Zhixiang Zhang (Peking University First Hospital, Peking University)
Pro. Hong You, Rehabilitation Department, China Disabled Persons’ Federation
Mr. Jibin Han, Rehabilitation Department, China Disabled Persons’ Federation
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Summary
To date, there has been almost no prospective epidemiological study of all autism
spectrum conditions (ASC) in mainland China. The few available studies focusing on
mainland China only reported the prevalence of childhood autism using different
methodology to ascertain cases. This makes comparisons of the prevalence of ASC and
the extent of the public health impact of ASC in the East and West impossible. No study
has examined other diagnostic categories relating to Pervasive Developmental Disorders
(PDD), such as Asperger Syndrome (AS) in mainland China.

The proposed research will conduct a multi-stage, multi-source epidemiological study in
6 cities to test the prevalence of ASC and its relationship to normal variation in sociocommunicative style. The methodology of this study will be adapted from a previous
epidemiological study in Cambridgeshire, UK (known as the Social Communication
Research and Epidemiology (SCORE70) study) in order to explore and report on the
current situation regarding the prevalence of ASC in a Chinese primary school age
population.

This study will employ a Mandarin Chinese translation of the Childhood Autism
Spectrum Test (M-CAST) in mainland China. This was the screening instrument in the
UK SCORE study. The pilot study examined the Chinese translation of CAST in order to
adjust it to be culturally acceptable. The validation study assessed the suitability and
accuracy of the M-CAST in an unselected Chinese population (aged 6 to 10 years old) to
determine whether the existing cut-point (15) is appropriate in Chinese population for
epidemiological study of ASC. After the revision of the M-CAST, the main study will
conduct a large population screen using the M-CAST in 6 cities in mainland China and
further estimate the prevalence of ASC within random selected sample from stratified
population from screen. In the prevalence study a proportion of the children within
different M-CAST score will be invited for a diagnostic assessment. In parallel, existing
cases in the same region will be identified from multiple sources. Together, these data
will provide an estimate of the prevalence of ASC in mainland China.
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Main Study: Large scale population screen and estimating prevalence of ASC in
Mainland China

Stage 1: Large scale population screen

i) Population base
The sample of this study will be 6 cities selected from 6 different provinces within
mainland China. The screening sample will be the total population between 6 to 11 years
old in selected cities. In China, there are total 34 regions including 23 provinces, 4
municipalities, 5 autonomous regions and 2 special administrative regions. In order to
have a representative screening sample, the records about each region in National Bureau
of Statistics People’s Republic of China will be reviewed to select regions and cities in
that region. The following variables will be used to select the regions and cities:
economic level, percentage of mobile population of the district, the enrollment of primary
schools, the distribution of primary school aged population, enrollment in special
education settings, and information about parents such as age, occupation, educational
background, social status, annual income of the parents etc. The target population will be
total population of 6 selected cities who are 6 to 11 years old.

ii) General approach of screen sampling
In order to cover the whole population in selected cities, two approaches will be taken.
The first approach will be though local primary schools for children who are 6 to 11 years
old (1-4 grades). The second approach will be through local special education settings
such as public special primary schools, public school of disability and public and private
training or rehabilitation centres of autism. The process of screen sampling was shown in
Figure 1.

iii) Distribution strategy and participant ascertainment in ordinary schools and special
settings
All local mainstream schools will be invited to participate in the screening phase. Under
the administration of Chinese Disabled Person’s Federation, the local district health and
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education authorities will be invited to be involved in this study. They will issue official
document to encourage the schools or centres to cooperate with the research. Once
permission is granted from each school or centre, the questionnaires will be distributed
through the administration of each school or centre to class teachers and a member of the
research team (Sun) will give a short talk to introduce the study and address questions.
Class teachers will be asked to distribute a questionnaire to each child and encourage
parents to complete it and return it back to school. Teachers will collect the
questionnaires back to return to the research team. This strategy has been used in
previous epidemiological studies in mainland China, resulting in participation rates
higher than 95%259, 267-269, 271. To improve the response, the cover letter to parents will
emphasize the importance of returning the questionnaire regardless of whether they think
there is problem with their child in terms of social and communication development.
With the support of the schools and teachers, it is anticipated that there will be a high
response (90-95%) to the screen.

iv) Screening
The Chinese CAST will be sent to parents along with a letter to invite them to take part in
the study. The Information Sheet will explain that the study will be examining strengths
and weaknesses in social and communication skills, imagination and play, as well as how
these skills can influence education. Included in the questionnaire pack will be some
additional questions asking about level of parental education and occupation. There will
be a consent form that asks parents to indicate whether or not they are willing to be
contacted following completion of the questionnaire.

v) Screening for known cases via records of the national survey of disability
In addition to the strategy above, the records from the second national survey for
disability in 2006 will help to determine an approximate number of children with an
autism diagnosis in the target district. Existing cases of autism in this age group will be
identified from local hospital records, locality health authority records as well as the
specialist training centres. The CAST will be posted to the parents of cases of autism
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identified by tracking from the records who are not current in any ordinary or special
educational settings.

A limitation of the UK SCORE study was that no diagnostic validation took place for the
existing cases of autism identified through records in the Special Educational Needs
(SEN) registration in Cambridgeshire70. Therefore, 5% of existing cases found through
national survey records and local training centres will be randomly selected and invited to
a further assessment to confirm their diagnostic status using the ADOS and ADI-R. Once
they agree to participate, a consent form will be given to fill in.

vi) Test-retest reliability
For the current study, a proportion of randomly selected parents (N=200) will be
contacted by telephone to be invited to the test-retest study. A second identical CAST will
be distributed for the parent to complete within two weeks following completion of the
first CAST. Kappa for agreement will be assessed between the test pairs, along with other
similar analyses that were conducted in the UK studies.

Stage 2: Estimating prevalence of ASC in mainland China

i) Prevalence study sampling
The sample for further prevalence study will be selected from the screen sample in Stage
1. 2 cities with preferable representativeness as well as available resources will be
selected and the population of the two cities will then be stratified according to each age
group. The CAST status will be unknown during the sample stratification. The sample for
prevalence study for ASC will be randomly selected from the stratified population. For
example, the sample size of prevalence sample can be approximately 20,000.

ii) Assessment sampling
According to the distribution of CAST in prevalence sample, the children in this sample
will be divided into three groups. The first group will be high score group within which
the CAST score will be no less than 15 (≥15). The second group will be the borderline
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group with the CAST score ranging from 12 to 14 (12-14). The third group will be low
score group with the CAST score no more than 11 (≤11). A new assessment sample will
be obtained by randomly selection from the prevalence sample from each score group for
a full diagnostic assessment. The proportions within each group will be determined
according to the CAST distribution in the prevalence sample which will be unknown
until the screen is finished. For example, 20% of high score group, 10% of borderline
group and 1% of low score group. If the prevalence sample is 20,000 and the distribution
of CAST in validation study was adopted to calculate the expected assessment number,
using the proportion rate from the example, we will expect to invite 783 families for
further assessments. If 70% of them agree to participate, we will expect 548 assessments.
The process of assessment sampling was shown in Figure 2.

iii) Diagnostic assessments
Families will be invited to have a face-to-face assessment. Families will be invited to by
telephone on two further occasions if no response is received. After this, it will be
assumed that the family do not wish to take part in the further assessment and will not be
contacted again. When a family agrees to participate, a consent form will be sent. The
consent form will state the purpose of the assessment and explain the procedure. It will be
clearly emphasized to parents that participation in the follow-up assessment does not
mean there is any problem with their child as a whole range of social communication
styles will be under investigation.
Case status will be determined using a standardized diagnostic procedure. The assessment
will also include a measure of IQ and adaptive behaviour. The assessment battery will be:
a. Autism diagnostic assessments: Autism Diagnostic Interview-Revised (ADI-R)27 and
Autism Diagnostic Observation Schedule (ADOS)186
b. IQ tests: Ravens Progressive Matrices (RPM)395 .

This study will require a team to conduct the assessments. All interviewers will be fully
trained on all assessment tools, and reliability amongst the team will be established prior
to the commencement of the assessment phase. A proportion of ADI-R interviews will be
tape-recorded and ADOS observations will be video-recorded (with the parental consent)
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in order to monitor assessment reliability throughout the assessment phase (in the UK
SCORE study, 35% of assessments were taped or video-recorded70). Each assessment
will take approximately 3 hours to complete. The procedure of prevalence study was
shown in Figure 3.

iv) Availability of assessment material
A Chinese version (approved by the publisher) already exists for the ADOS and ADI-R
and these will be used in this study. A contract will be signed with the publisher in order
to get the official ADOS and ADI-R materials. The RPM already has Chinese versions.
The assessments listed above have been shown to be standardized and reliable when used
in Western countries. This study will also be an opportunity to assess how these
diagnostic instruments perform in a different cultural context.

v) Training strategy for diagnostic assessment
The assessment team will be consisted of 6 researchers of Chinese origin. They will be
recruited from Peking University and branches of China Disabled Persons’ Federation
(CDPF) with a higher than Bachelor’s degree in either Medicine, Psychology, Psychiatry,
Epidemiology, or Public Health as well as relative experience related to autism. The UK
research team will invite a Chinese trainer of the ADOS and ADI-R (Dr Yu-Yu Wu) from
Taiwan to train the assessment team in Beijing. Researcher Sun (who is already trained to
reliability standards to administer the ADOS and ADI-R) will assist during the training.
Reliability will be established through supervision from the UK team and also through
Taiwan trainer and colleagues. The Taiwanese team provided the official Chinese
translation (approved by the publisher) of the ADOS and ADI-R and have experience of
using both instruments in Chinese speaking populations. Interrater reliability on the
ADOS and ADI-R will be assessed throughout the study to assure the quality of
assessment.

The ADOS and ADI-R training will take 1.5 to 2 months to complete. It will include the
following four modules:
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First, the pre-course self-learning: using video and tapes from the publisher previous
videos of reliable examiners as well as the manual a booklet to get familiar with the
administration process.

Second, training courses by Professional Trainer: The ADOS and ADI-R training courses
will take two weeks, one week for each course.

Third, assessment practice for obtaining reliability: researchers will be matched in couple
and conduct at least 5 ADOS and ADI-R assessments.

Fourth, reliability and agreement evaluation: Evaluation of assessments will take place
after the completion of assessment practice. The trainer will supervise and evaluate the
performance of researchers and the preferable reliability should be no less than 80%.

Formal training to use the RPM is not required. The assessment team will be trained
using a lecture format during half-day workshops to correctly administer these
instruments.

vi) After diagnosis
If parents are concerned about their child’s development, the research team will
recommend that the family seek an assessment at a well-known hospital in the local area.
If parents do not have concerns about the child’s development but the researchers do, the
researchers will discuss the need for a further developmental check with the parents after
careful consideration. It is important to highlight that ethically the research team can only
make a research diagnosis and not a clinical diagnosis, as they will be acting in their
capacity as researchers, and not clinicians.

vii) Predictions
Most Chinese epidemiological studies have reported a very high response rate, ranging
from 98.08% to 99.1%259, 267-269, 271. The co-investigator partners from Peking University
First Hospital and the Chinese Disabled Person’s Federation have conducted
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epidemiological studies in all over China for many years. During this time they have
established a strong network with education and health authorities. This study will
therefore benefit from the experience of our co-investigators and improve parental
response. It is anticipated that response to the screen will be approximately 90-95%.

viii) Data analysis
Inverse probability weighting methods will be used to weight cases according to nonresponse at the various stages throughout the study. This will generate empirical weights,
defined as the inverse probability of being assessed from a particular score group,
reflecting both the sampling and the response rate in each score group159. The new
identified cases from the screening in mainstream and special schools will be added to the
number of existing cases found through the national survey of disability and other health
and authority records to generate the total number of autistic children in this district. This
number will be divided by the population base of children who are 6 to 10 years old from
which the samples have been drawn to generate an estimate of the prevalence of all ASC
in this region. Other background variables will be analyzed, such as the social economic
status of the parents. All analyses will be carried out using STATA 10.0.

Ethical approval procedure
This research has ethical approval through the Cambridge Psychology Research Ethics
Committee, University of Cambridge and the ethics committee of the Peking University
First Hospital, Peking University.

Timetable and milestones
Year 1:
2010-2011: Pilot (Item translation) (20 typical children and 20 children with ASC) and
Validation study (737 typical children and 50 cases).
Year 2:
12.2012-12.2013: Main Study: Population screen of 6-10 year old children (one to four
grade) using the CAST in 6 cities in China. Data entry, analysis and test-retest reliability
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of screening. Training examiners for prevalence study. Prevalence and assessment sample
selection.
Year 3:
12.2013-12.2014: Further assessment of a proportion of three score groups. Screening
existing cases via records from national survey of disability, health professionals.
Evaluation of a proportion of existing cases.
Year 4:
12.2014-12.2015: Completion of the assessment. Data analysis. Write up results.
Dissemination
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Figure 1. Prevalence study screen sampling flowchart
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Figure 2. Prevalence study assessment sampling flowchart

362

Appendices

Figure 3. Flow chat of prevalence study.
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The Cambridge team

Professor Simon Baron-Cohen is a Fellow at Trinity College, Cambridge and Director of
the Autism Research Centre (ARC) in Cambridge University. He worked in the MRC
Developmental Psychology Unit (1982-83), the MRC Cognitive Development Unit
(1983-85), the MRC Child Psychiatry Unit (1989-1994). His research spans
neuroimaging, genetics, hormones, cognition, screening and intervention in relation to
children and adults with autism spectrum conditions. He has received awards from the
American Psychological Association, the British Association for the Advancement of
Science (BA), and the British Psychological Society (BPS) for his research into autism,
including the 2006 Presidents’ Award for Distinguished Contributions to Psychological
Knowledge from the BPS. He is Vice President of the International Society for Autism
Research (INSAR). He is a Fellow of the BPS, the British Academy, and the Association
for Psychological Science, and co-editor in chief of the new journal Molecular Autism.
He is Chair of the NICE Guideline Development Group for autism and was appointed to
the Dept of Health Autism Strategy Program Board.

Professor Carol Brayne is an epidemiologist and public health physician. She is the
Director of Institute of Public Health at Cambridge University. Her programmes include
research into dementia, healthy ageing and neuropsychiatric epidemiology. The research
is multidisciplinary and the Cambridge team straddles the Department of Public Health
and Primary Care and the MRC Biostatistics Unit. It is also part of the Cambridgeshire
and Peterborough NIHR CLAHRC. Her main NHS and honorary contract is with
Cambridgeshire PCT but she also holds honorary contracts related to her research interest
with Cambridgeshire and Peterborough Mental Health Trust, and Addenbrookes Hospital
Trust. Her service work includes furthering links between service and academic sectors.
She links to the Senior Leadership Team of the Strategic Health Authority and provides
regional input in areas of expertise.
Dr Carrie Allison is Research Manager at the Autism Research Centre, Cambridge. She
completed her PhD in 2009 at the ARC (Cambridge) in screening toddlers for Autism
Spectrum Conditions. Her previous research projects include a prevalence study of
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Autism Spectrum Conditions in primary school age children in Cambridgeshire, funded
by the Shirley Foundation, and follow-up studies of early screening for autism funded by
the Big Lottery and the Cambridgeshire and Peterborough NIHR CLAHRC.

Dr Fiona Matthews is a senior statistician and programme leader at the MRC Biostatistics
Unit at the University of Cambridge. Her research includes cognitive modeling in the
presence of missing data, healthy active life expectancy, multistate modeling and applied
research in aging, cognition, disability, neuropathology and autism. She has been
involved in the analysis of the CAST developmental studies since the UK validation
study in 2005. She directed the data analysis of UK SCORE data.

Dr Sophia Xiang Sun is PhD student in Institute of Public Health and the Autism
Research Centre at Cambridge University. She has an undergraduate and a Masters
degree in Surgery in Integrated Western and Chinese Medicine at Hunan University of
Traditional Chinese Medicine. She is a medical doctor in mainland China. She completed
her MPhil in Public Health in 2009 in Cambridge focusing on the Epidemiology of
Autism Spectrum Conditions (ASC).

The Beijing team

Dr Zhixiang Zhang is graduated from the medical school in Shandong University in 1965
and he has been a Paediatrician in Peking University First Hospital since then. He is a
professor of Paediatrics Neurology in Peking University First Hospital. He has been the
principle investigator in about 30 epidemiological studies in developmental disorder in
children in mainland China. His recent international projects including the construction of
a Chinese Communication Development Inventory with Hong Kong Research Grants
Council, a longitudinal Study of late talkers in Chinese with Hong Kong Research Grants
Council and the Timing, Duration, and Severity of Infant Iron Deficiency: Developmental
Impacts.
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Research Environment

Autism Research Centre (ARC) (www.autismresearchcentre.com) has 6 main research
programs focused on autism spectrum conditions (ASC). These are: (1) Perception and
Cognition; (2) Neuroscience; (3) Genetics and Proteomics; (4) Hormones; (5) Screening
and Diagnosis; and (6) Intervention. The ARC is part of the Clinical School (Department
of Psychiatry) at Cambridge University and brings together over 30 active research staff
(including doctoral students). It is also part of the NIHR CLAHRC for Mental Health in
the NHS Cambridgeshire and Peterborough Foundation Trust. The ARC contributes to
the graduate education program in cognitive neuroscience, and serves as advisor to the
All Party Parliamentary Group for Autism (APPGA), the National Autistic Society,
parent lobbying groups (PACE), and local voluntary services (NAS, Cambridge).

Institute of Public Health (www.iph.cam.ac.uk) was opened as a joint venture between
the University, the Medical Research Council (MRC) and the National Health Service
(NHS). The aim was for the IPH to become a centre for research and teaching in
epidemiology, public health, biostatistics and primary care medicine. The IPH has
established a dynamic partnership between the University, the MRC and the regional
NHS. Research has spanned many aspects of public health and science, from diagnosing
and treating diabetes, studying natural selection and tracking health data across the region.
The staff at the IPH also contribute to the education and training of medical students, and
of postgraduates who work in the field of public health. The IPH collaborates widely
within the Cambridge University Clinical School and with health services in Norfolk,
Suffolk and Cambridgeshire and is involved in large-scale studies of disease in the
general population. At the Institute, the Department of Public Health and Primary Care is
one of the UK’s premier university departments in population sciences.

Peking University First Hospital
Peking University First Hospital (http://www.bddyyy.com.cn/english.shtml) is a large
comprehensive tertiary hospital integrating medical services with teaching, research and
preventive medicine. Founded in 1915, this hospital is the first state-owned hospital and
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the first-batch clinical medical school. It was initially the affiliated clinic of Beijing
Medical School approved by the Ministry of Education of the Republic of China. For
scientific research, the hospital has been among the leading position, and was awarded
the ‘National Popular Science Education Base’. The Department of Paediatrics has more
than 70 years history of treatment and research. It has a solid foundation for research and
medical education. It was one of the first groups of institutes which established the
doctoral program, the Yangtze River Chair Professor position and the ‘211 program’
national key disciplines by the Ministry of Education in mainland China.

Chinese Disabled Persons’ Federation
Established in 1988, the China Disabled Persons’ Federation (CDPF) is a unified
organization of/for the 83 million persons with various categories of disabilities in China
(http://www.cdpf.org.cn/english/home.htm).

Headquartered

in

Beijing,

it

has

a

nationwide umbrella network reaching every part of China with about 80 thousand fulltime workers. CDPF performs three functions: (1) Representing interests of people with
disabilities in China and help protect their legitimate rights; (2) Providing comprehensive
and effective services to them; (3) Supervising the affairs relating to people with
disabilities in China.

Memoranda of Understanding between Cambridge and Beijing
This research will be conducted based on the collaboration between ARC and IPH in the
University of Cambridge and a variety of organization and institutes. Three
Memorandum of Understanding (MoU) (drafted by Cambridge University International
Office) have been signed by the Autism Research Centre with the following institutes: (1)
Peking University First Hospital; (2) Chinese Disabled Person’s Federation; (3) Elim
Training Centre for Chinese with Autism. Another MoU has been signed by Institute of
Public Health with School of Public Health, Peking University. The research was
designed by Cambridge team and it will be conducted in mainland China with
collaboration with Beijing team. The Chinese Disabled Person’s Federation will help the
administration of this research. This collaboration is under the umbrella relationship
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established by the Vice Chancellor of Cambridge University, Prof Alison Richards, with
the Chinese Academy of Sciences.

Collaboration agreement between ARC and CDPF
On June 6th, a delegation from CDPF came to Cambridge and signed an agreement to
collaborate on this prevalence project at Trinity College, University of Cambridge. On
June 20th, Dr Bonnie Auyeung, a delegation from Autism Research Centre in Cambridge
went to China and attended a summit conference of mental health in China which was
held by CDPF. This conference was held in Shantou City, Guangdong province. This two
way interchange was given publicity in the autism and university sector press in China
because of its historic significance.
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