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ABSTRACT

Introduction: Autism is a neurodevelopmental
condition that is increasing in prevalence worldwide.
There has been an exponential increase in autism-

synthesise evidence. Recommendation statements
were derived, following Delphi-style consensus
surveys among the workgroup. The draft guidelines
underwent external review and public consultation

related research since 2010, when the first Singapore
Clinical Practice Guidelines (CPG) on autism was
published. Understanding of autism has since evolved
to adopt a lifespan approach beyond that of a
childhood condition. The aim of this CPG was to
provide an updated set of recommendations for
children and adolescents to aid clinical practice for
professionals.

Method: A multidisciplinary workgroup that
comprised representatives from various sectors
worked on this CPG. Clinical questions were organised
into 10 different sections, each with its own subgroup
of members. Seventeen existing international

before being formalised.

Results: Recommendation and good practice
statements pertaining to care of children and
adolescents on the autism spectrum across 10
different sections were developed. Evidence matrices
complement these recommendations and detail
relevant evidence behind each recommendation
statement.

Conclusion: It is intended for these guidelines to
promote effective management and healthcare
services for children and adolescents on the autism
spectrum, by reinforcing good and evidence-based
clinical practice within our national context.

guidelines were evaluated using the Appraisal of
Guidelines for REsearch & Evaluation Il (AGREE-II)
framework, of which 4 met criteria to act as references.
Literature review across multiple databases was
conducted between January 2011 to 2023; Grading
of Recommendations, Assessment, Development and
Evaluation (GRADE-like) methodology was used to
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CLINICAL IMPACT

What is New

e These updated clinical practice guidelines
now cover an expanded age-range of children
and adolescents on the autism spectrum.

® As such, there are new sections on “Education
and Transition”, “Co-occurring Conditions in
Autism” and “Follow-up and Prognosis” as
compared to the previous 2010 edition.

Clinical Implications

® The guidelines use rigorous methodology to
provide professionals with evidence-based
recommendations on various aspects related to
autism, taking into consideration local context
and cost-effectiveness, leading to locally-
relevant clinical applicability.

INTRODUCTION

Autism  spectrum  disorder  (ASD) is a
neurodevelopmental condition that presents as
differences in social communication and social

interaction, together with restricted, repetitive
behaviours.” These social communication and
interaction differences, as well as restricted,

repetitive behaviours, are also referred to as the
“core symptoms” of autism. The first edition of
the Academy of Medicine, Singapore-Ministry of
Health (AMS-MOH) Clinical Practice Guidelines
(CPG) on ASD in Pre-school Children was published
in 2010.2 Since then, research within the field of
autism increased exponentially, giving rise to a
need for updated guidelines that cover a wider age
range of children. Apart from new and expanded
sections including “Co-occurring Conditions in
Autism”, “Education and Transition”, “Follow-up
and Prognosis” and “Professional Training”, the
2023 CPG also takes significant steps in framing
autism within the concept of neurodiversity, and
using neurodiversity-affirming language wherever
possible. The guidelines do not seek to cure autism
but to improve care and services for the autistic
community.

The prevalence of autism in Singapore is
estimated to be 1 in 150 of the population,® but
some countries report a prevalence as high as 1 in
36.* The support needs and prognosis are variable
between individuals, whose needs also evolve
across the lifespan. There are also significant
long-term demands placed on many caregivers.’
The majority of individuals are diagnosed in
childhood, hence the importance of having
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clear evidence-based guidelines focusing on this
age group.

Objectives and scope
The primary objectives of the guidelines are to:

(1) Promote effective healthcare for children
and adolescents on the autism spectrum, by
reinforcing good and evidence-based clinical
practice, as well as to facilitate changes
in professional practice that may not be
consistent with current best practice.

(2) Evaluate and promote evidence-based
practices within the local Singapore context.

The guidelines are written to assist professionals
who are involved in the surveillance, screening,
diagnosis, intervention and long-term management
of children and adolescents on the autism
spectrum; as well as for caregivers. The subterms
“healthcare professionals” and "educational
professionals” are used where these may be distinct,
while “professionals” encompass both groups.
Intervention and management of any autistic child
should be individualised depending on specific
needs, with input from experienced professionals
who have sound knowledge of guideline
recommendations.

Target population

The target population covered by these guidelines
includes children from infancy to adolescence who
have autism of any severity. Where appropriate,
special groups have been given special attention,
such as girls on the autism spectrum, racial or cultural
differences, or socially-disadvantaged families.

METHOD

The 22-member core workgroup and 15 subgroup
members comprised developmental paediatricians,
psychiatrists, a primary care physician, allied
health professionals (psychologists, speech and
occupational therapists, and a social worker),
educators, early interventionists, and most
importantly, caregivers of children on the autism
spectrum. The workgroup members represented

public and private healthcare sectors, the
educational sector, and various social service
agencies.

Existing local publications were reviewed to
identify service gaps, such as the “Autism Enabling
Masterplan” by the Autism Network Singapore,®
and “Understanding the Quality of Life of
Children and Youth” study by the National Council
for Social Services.” Seventeen international
guidelines on autism were independently reviewed
and rated using the Appraisal of Guidelines for
REsearch & Evaluation Il (AGREE-Il) Instrument,?



using a staged appraisal approach with a focus
on domain 3 to achieve >70% as a priority, and
>50% for domains 1, 2, 4 and 6 as secondary
requirements. Only 4 existing guidelines were
of sufficiently high quality for use as references.?'

Key Population, Intervention, Comparator,
Outcome (PICO) clinical questions were developed
and search strategies using key words from these
were run in the following electronic databases:
CINAHL, Cochrane, Embase, Medline, PsycINFO,
Proquest, PubMed, ScienceDirect, Scopus, Web
of Science, as well as grey literature databases
(e.g. Google Scholar, Proquest, ClinicalTrials.
gov, conference abstracts). The search period was
restricted to January 2011 to June 2023. Systematic
reviews, meta-analyses, interventional and
observational studies were evaluated using the
Grading of Recommendations, Assessment,
Development and Evaluation (GRADE) methodo-
logy,™ taking into account certainty and magnitude
of effects, risk-benefit balance, cost-effectiveness,
feasibility, stakeholder acceptability, and the
context of prevailing legal and national policies
in Singapore. Key recommendation (R) or good
practice point (GPP) statements were then derived
from the evidence collated into an evidence
matrix (EM). Evidence that was not amenable to
GRADE evaluation resulted in GPP instead of R
statements, but both R and GPP statements hold
similar importance in terms of implementation. All
statements underwent workgroup-wide consensus
rating on a scale of 1 (strongly disagree) to 9
(strongly agree), using the RAND/UCLA
Appropriateness Method to calculate a median
score, Interpercentile Range Adjusted for
Symmetry score, and a disagreement index.™
Statements that reflected disagreement or any
consensus rating under 5 were revised and put
through further rounds of consensus survey voting
until group consensus was obtained.

The final draft of the guidelines was reviewed
by a panel of 6 independent external local and
international reviewers, which included autistic
individuals and their caregivers, and was also
published on the College of Paediatrics and
Child Health, Singapore website for a month for a
public consultation exercise. Comments from the
reviewers and public consultation were taken
into account in the formation of the final
recommendations.

A new scoping review has been planned for 2028.

KEY RECOMMENDATIONS

The full “Main Guideline Document”, together
with  the complete list of references, the
"Executive  Summary of Recommendations”,
“Lay Version”, and “Supplement 1 (Evidence
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"

Matrices)” and “Supplement 2 (Public Consultation
and External Reviews)” are available on the
Academy of Medicine, Singapore website
(https://www.ams.edu.sg/latest-news/2023-
guidelines-on-autism-spectrum-disorder-in-children-
and-adolescents).

Surveillance, screening and diagnosis

As in the 2010 CPG, early identification of autism
(GPP1.1) via an ongoing national developmental
surveillance programme (GPP1.2) remains key.™
Effective developmental surveillance should take
place over sequential and repeated visits as a
child grows' (GPP1.3). Early signs of autism may
not always be evident in very young children,
or stereotypical behaviours may only become
apparent at a later age. Apart from developmental
surveillance being conducted during well-child

visits  with  healthcare professionals (GPP1.4),
preschool teachers’ concerns about a child’s
communication, social interaction, play and

behaviour should also be elicited in preschool
developmental surveillance programmes (GPP1.5),
and early specialist referrals initiated if concerns
are noted (GPP1.6). Early signs of autism are listed
in Table 1 and highlighted in GPP1.7. Additionally,
professionals should remain vigilant for possible
autism in any child or adolescent with ongoing
difficulties relating to communication, social
interaction, behaviour or mental health (GPP1.8).

Developmental screening refers to the use
of brief, validated and standardised screening
tools to identify children who might require a
comprehensive evaluation for developmental
delays/disorders.” Level | screening is conducted
with the general population (i.e. an unselected
group), while Level Il screening is conducted with
selected populations with a higher likelihood
of autism, such as younger siblings of autistic
children.” Commonly used screening tools include
the Modified Checklist for Autism in Toddlers,
Revised with Follow-up (M-CHAT-R/F). While the
universal use of autism-specific screening tools in
the general paediatric population is not currently
recommended (R1.10), targeted screening may
be considered for children with factors associated
with an increased likelihood for developing autism
(GPP1.9). These include the following:

e History of autism in a sibling

e Prematurity of <35 weeks’ gestation or birth
weight <2500 g

e History of neonatal hypoxic encephalopathy

e Having a genetic syndrome associated with
autism

* Intrauterine exposure to maternal anti-epileptic
medication
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Table 1. Early signs of autism.

The early signs of autism include the following:

At 12 months of age:

e Little or no eye contact

e Lack of social smiling or shared excitement with a glance
or smile

e Lack of babbling

e Little or no use of waving bye, reaching for hugs, pointing to needs or holding up objects to show them to someone

¢ Little or no response to name being called.

At 18 months of age—all the above and including:
e No single words (e.g. mama, papa, bye-bye, etc.)

e Lack of imitation of actions (e.g. nursery rhyme actions) or words (e.g. trying to say a word when taught)

e Lack of interest in other children.

At any age:
Avoidance of or difficulty maintaining eye contact
Poor response to name being called

Difficulty in sharing interests or enjoyment with others

Delayed speech and language development

or unusual prosody of speech (monotonous or accented)
Repetitive play, behaviours or body movements

Difficulties in adapting to changes in routines or environment
Obsessions or extreme fixations on certain objects or topics

objects, etc.).

Loss of previously acquired speech, babbling or social skills (regression)
Preference to be alone or play alone, or difficulty making friends

Difficulty in understanding other people’s feelings or reading their facial expressions

Repetitive language, echolalia (often repeating words or phrases when not meant to), excessive talking “at” others,

Unusual reactions to the 5 senses (e.g. oversensitivity to sounds, tendency to stare closely at spinning things, tendency to sniff

Advanced parental age at child’s birth (>40
years of age)
Parental history of mental health condition.

The application of an autism-specific screening
tool can supplement the clinical judgement of
healthcare professionals but should not be used
as the sole reason to initiate specialist referral or to
exclude a diagnosis of autism (R1.11). Professionals
who decide to implement the use of an autism
screening tool should be aware of the psychometric
properties (e.g. false positives, false negatives) and
limitations of the tool, and variability in accuracy
across different cultures and contexts (GPP1.12).
They should also use these tools within the
validated age range (R1.13). Neurophysiological
or other biomarkers are not yet sufficiently
developed to be accurate or reliable screening
tools for autism (GPP1.14).

Professionals involved in diagnosing autism in
children and adolescents should use the current
version of either the Diagnostic and Statistical
Manual of Mental Disorders (DSM)' or International
Classification of Diseases' (GPP1.15), and be
aware that some children may not meet diagnostic
criteria on the DSM-5-TR (5th edition, text
revision; Table 2) when they would have done so
on the DSM-IV-TR (4th edition, text revision). Some
of these children may meet a diagnosis of social
communication disorder (Table 3) instead, and may
still need interventions similar to those on the autism
spectrum (GPP1.16).
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Children being evaluated for autism should
have a medical examination to facilitate a compre-
hensive evaluation (GPP1.17), and a multidisci-
plinary approach to diagnosis is recommended
whenever possible (GPP1.18). However, a
single-clinician approach to diagnosing autism
may be considered when the following conditions
are met (GPP1.19):

¢ Conducted by specialist medical practitioners
or psychologists with adequate training and
experience in diagnosing autism in children
and adolescents (Table 4).

* Include multisource feedback from various
settings in order to obtain a comprehensive
profile of the child/adolescent being assessed.

* Include direct observation and interaction
with the child/adolescent being assessed.

* Include thorough contemporaneous
documentation on the child/adolescent’s
symptoms of autism that meet the prevailing
international diagnostic criteria for autism
(e.g. DSM-5-TR)

Assessment and diagnosis of autism should not
solely rely on autism-specific diagnostic instruments
(e.g. Autism Diagnostic Observation Schedule), but
should encompass a holistic profile of the child/
adolescent including developmental, medical and
social history; physical examination; consideration
of differential diagnoses and co-existing conditions;
cognitive, sensory, academic and adaptive behaviour
profiles, as well as strengths, skills and needs to



Table 2
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. DSM-5-TR criteria for autism spectrum disorder (terminology as per DSM-5 publication).

To meet diagnostic criteria for autism spectrum disorder, a child must have persistent deficits in each of 3 areas of social communication
and interaction (see A1 through A3 below) plus at least 2 of 4 types of restricted, repetitive behaviours (see B1 through B4 below):

A. Persistent deficits in social communication and social interaction across multiple contexts, as manifested by all of the following,
currently or by history:

1.

2.

Deficits in social-emotional reciprocity, ranging, for example, from abnormal social approach and failure of normal back-and-forth
conversation; to reduced sharing of interests, emotions or affect; to failure to initiate or respond to social interactions.

Deficits in nonverbal communicative behaviours used for social interaction, ranging, for example, from poorly integrated verbal
and nonverbal communication; to abnormalities in eye contact and body language or deficits in understanding and use of gestures;
to a total lack of facial expressions and nonverbal communication.

Deficits in developing, maintaining and understanding relationships, ranging, for example, from difficulties adjusting behaviour to
suit various social contexts; to difficulties in sharing imaginative play or in making friends; to absence of interest in peers.

B. Restricted, repetitive patterns of behaviour, interests or activities, as manifested by at least 2 of the following, currently or by history:

1.

2.

Specify

Stereotyped or repetitive motor movements, use of objects, or speech (e.g. simple motor stereotypies, lining up toys or flipping
objects, echolalia, idiosyncratic phrases).

Insistence on sameness, inflexible adherence to routines, or ritualised patterns of verbal or nonverbal behaviour (e.g. extreme
distress at small changes, difficulties with transitions, rigid thinking patterns, greeting rituals, need to take same route or eat same
food every day).

Highly restricted, fixated interests that are abnormal in intensity or focus (e.g. strong attachment to or preoccupation with unusual
objects, excessively circumscribed or perseverative interests).

Hyper- or hyporeactivity to sensory input or unusual interest in sensory aspects of the environment (e.g. apparent indifference
to pain/temperature, adverse response to specific sounds or textures, excessive smelling or touching of objects, visual fascination
with lights or movement).

current severity:

Severity is based on social communication impairments and restricted, repetitive patterns of behaviour. For either criterion, severity is
described in 3 levels: Level 3 — Requires very substantial support, Level 2 — Requires substantial support, and Level 1 — Requires support.

C. Sym

ptoms must be present in the early developmental period (but may not become fully manifest until social demands exceed

limited capacities, or may be masked by learned strategies in later life).

D. Sym

ptoms cause clinically significant impairment in social, occupational, or other important areas of current functioning.

E. These disturbances are not better explained by intellectual disability (ID) or global developmental delay. ID and autism spectrum
disorder frequently co-occur; to make comorbid diagnoses of autism spectrum disorder and ID, social communication should be
below that expected for general developmental level.

Specify
L

if:

With or without accompanying intellectual impairment

With or without accompanying language impairment

Associated with a known medical or genetic condition or environmental factor
Associated with another neurodevelopmental, mental, or behavioural disorder
With catatonia

Note: Individuals with a well-established DSM-IV diagnosis of autistic disorder, Asperger syndrome, or PDD-NOS should be given the
diagnosis of autism spectrum disorder.

PDD-NQOS: pervasive developmental disorder not otherwise specified

Table 3

. DSM-5-TR criteria for social communication disorder (terminology as per DSM-5 publication).

A. Persistent difficulties in the social use of verbal and nonverbal communication as manifested by all of the following:

1.

2.

B. The

Deficits in using communication for social purposes, such as greeting and sharing information, in a manner that is appropriate for
the social context.

Impairment of the ability to change communication to match context or the needs of the listener, such as speaking differently in a
classroom than on the playground, talking differently to a child than an adult and avoiding use of overly formal language.

Difficulties following rules for conversation and storytelling, such as taking turns in conversation, rephrasing when misunderstood and
knowing how to use verbal and nonverbal signals to regulate interaction.

Difficulties in understanding what is not explicitly stated (e.g. making inferences). A non-literal or ambiguous means of language—
for example, idioms, humour, metaphors and multiple meanings, which depend upon the context for the interpretation.

deficits result in functional limitations in effective communication, social participation, social relationships, academic achievement

or occupational performance, individually or in combination.

C. The

onset of the symptoms is in the early developmental period, but the deficits may not become fully manifest until social

communication demands exceed limited capacity.

D. The
and

symptoms are not attributable to another medical or neurological condition, or to low abilities in the domains of word structure
grammar and are not better explained by autism spectrum disorder, intellectual disability, global developmental delay or

another mental disorder.
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Table 4. Criteria for specialist medical practitioners or psychologists with adequate training and experience in diagnosing autism in children

and adolescents.

Criteria (both 1 and 2 need to be met)

Professional qualification Medical practitioners

Specialist registration with the Singapore Medical Council in paediatrics, psychiatry or neurology

Or
Psychologists

Registered or eligible to be registered with Singapore Register of Psychologists (SRP) and
holding a master or doctorate degree in clinical/neurological/educational psychology that has

a practicum component.

Clinical experience in autism
diagnosis

The professional should have at least 3 years of experience working in a multidisciplinary team
that conducts autism diagnostic assessments in order to have an understanding of the wide

variation in presentation across the spectrum and of the normal variance in child development;
how gender, cognitive ability and other medical/genetic factors may affect presentation; and
have adequate decision-making abilities to know when to refer a child on for multidisciplinary
team diagnoses instead. Having attended formal training on a validated autism-specific diagnostic
tool would also be beneficial, as well as knowing when and how to use the tool appropriately.

facilitate management plans (R1.20). Information
gathered to make a diagnosis should include reports
on or observations of the child in various settings
(GPP1.21), and professionals should consider
that gender, cultural differences, and intellectual
disability can affect presenting features (GPP
1.22-1.24).

Aetiology and investigations

As there is strong genetic heritability for autism,
professionals should closely monitor children
with first-degree relatives on the autism spectrum
(GPP2.1), and be aware that some genetic
conditions (e.g. Fragile X syndrome, Angelman
syndrome, Tuberous sclerosis, Rett syndrome,
PTEN Hamartoma tumour syndrome and Down
syndrome) may be associated with autism
(GPP2.2)." Such children should be referred to
a genetic specialist for diagnostic assessment
and counselling (GPP2.10), and discussion on the
appropriate test/s to be ordered (GPP2.11).%* The
use of some anti-epileptic medication (especially
sodium valproate) during pregnancy is associated
with an increased probability of the child
developing autism, and healthcare professionals
should discuss the indications and side-effects of
various anti-epileptic medications with pregnant
women when required (GPP2.4).2" However, the
use of paracetamol and epidural analgesia during
pregnancy and labour does not need to be avoided
(GPP2.3, 2.5). There is insufficient evidence of an
association between autism and maternal anti-
depressant use in pregnancy. Parents should be
reassured that childhood vaccinations are not
associated with autism, and should proceed with
their child's vaccination schedule as recommended
on the National Childhood Immunisation Schedule.?
Healthcare professionals should continue to provide
nationally recommended childhood vaccinations
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to autistic children, including the MMR (measles-
mumps-rubella) vaccine (GPP2.6).

Investigations such as heavy metal concentration
testing, magnetic resonance imaging of the
brain, electroencephalography, and inborn error
of metabolism screening are not routinely
recommended, except for selected children who
present with specific clinical features (GPP2.7-
2.8, 2.12-2.14), or pica (GPP2.9). Routine stool
investigations for yeast or microbiota profile are
also not recommended (GPP2.15).

Intervention

The objectives of intervention in autism are to
promote child health and well-being, enhance
emerging competencies, minimise developmental
delay, remediate disabilities, prevent functional
deterioration, and promote adaptive parenting and
overall family functioning. It is crucial to formulate
an individualised plan with input from a variety
of specialists, in response to the changing needs
of the autistic child/adolescent across the
developmental phases. Monitoring of response
to any intervention is also a core element and
responsibility in all clinical practice.

Evidence-based interventions for autism currently
include augmentative and alternative communica-
tion (e.g. Picture Exchange Communication
System),? cognitive behavioural therapy (CBT),*
communication-based interventions (e.g. language
training),”® developmental interventions (e.g.
Developmental Individual-Difference Relationship-
Based model [DIR]/Floortime),? early intensive
behavioural intervention (i.e. comprehensive
Applied Behaviour Analysis intervention),?
emotion regulation therapy (ERT), naturalistic
developmental behavioural interventions (e.g.
Early Start Denver Model, pivotal response
training),?® play-based intervention,?” sensory



integration therapy,*® sensory environmental
modifications and sensory modulation strategies,
social skills intervention® and visual supports
(R3.1-3.10, 3.12, 3.13). Weighted vests, however,
are not recommended (R3.11). The evidence-
based interventions largely aim to support
and improve social communication skills,
joint attention, social participation and play skills,
and the acquisition of skills pertaining to self-care/
adaptive abilities and daily routines in autistic
individuals. Some intervention approaches, like
CBT and ERT, more specifically target emotion-
related issues, such as anxiety and anger.

Pharmacological treatment

Pharmacological treatment of any co-occurring
conditions in autistic children/adolescents should
only be undertaken by physicians with appropriate
specialist training in the use of such medication.
Physicians who prescribe more than one medication
should be vigilant about the possibility of drug
interactions, and monitor for clinical response and
possible side effects. Response to medications may
also be different for autistic children/adolescents.
While pharmacological agents may be used for
specific indications, psychological, behavioural and
environmental strategies should continue to be
used in conjunction with pharmacotherapy.

Currently, no pharmacological agent has sufficient
evidence to justify use for improving the core
symptoms of autism (R4.13-4.30). Ongoing
research results are awaited for oxytocin and
bumetanide. Some specific indications for use of
pharmacological agents are presented below.

Attention-deficit hyperactivity disorder
(ADHD). Methylphenidate should be the first-line
medication, and be used in conjunction with non-
pharmacological approaches (R4.1).32 Atomoxetine
may be considered if methylphenidate has been
tried unsuccessfully or is contraindicated/not
tolerated (R4.2).* Guanfacine may be considered
as a third-line agent (R4.3).34

Challenging behaviours and psychiatric
conditions. Risperidone and aripiprazole can be
used for challenging behaviours (irritability and
hyperactivity) in the short term, but can cause
weight gain and somnolence (R4.4).3> Other
medications such as selective serotonin re-uptake
inhibitors, tricyclic antidepressants, anticonvulsants,
mood stabilisers and mirtazapine may be used
for specific co-occurring mental health disorders,
such as anxiety, depression or obsessive-compulsive
disorder (R4.5-4.8).

Sleep. Melatonin can be considered for sleep
issues if there is no benefit from a psychosocial
intervention.* It should be used in conjunction with
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a psychosocial intervention and in consultation
with a specialist trained in assessing and managing
sleep issues in autistic children/adolescents (R4.12).

Education and transition

Healthcare and educational professionals should
adopt an individualised assessment approach,
which takes into account a child's cognitive
abilities, achievement skills, adaptive functioning,
behavioural skills and socio-emotional competencies,
when determining an appropriate educational
placement and planning educational supports
needed by autistic children across mainstream
and Special Education (SPED) school settings.”
For some children on the autism spectrum, the
national curriculum and in-class support could
be appropriate, whereas others may require
significant curriculum customisation and instruc-
tional adaptations, which are offered in a SPED
school setting.

The recommendation statements for education
and transition highlight the importance of an
inter-agency collaborative approach and caregiver/
child involvement in deciding on educational
placement options for autistic children, as well as
for anticipating and planning ahead for key
transition periods, such as from preschool to
formal school settings, and then on to post-school
pathways (i.e. employment support) (GPP5.1-
5.19). Alignment with the Ministry of Education’s
professional practice guidelines® 3 and its
Comprehensive Needs Assessment report for
transition support are also recommended.

Complementary and alternative treatment

Complementary and alternative treatment or
medicine (CAM) use is common among autistic
children/adolescents although there is limited
evidence for benefit for the majority of CAM.
Given this and the potential for harm of some
CAM treatments, professionals should be prepared
to discuss the evidence for each CAM with
caregivers (GPP6.1). If there is parental preference
to use a specific CAM, shared decision-making
between professionals and parents is strongly
encouraged, such that treatment trials are time-
based with clear objectives and outcome measures
(GPP6.1). CAM treatments should not replace
mainstream interventions, and implications on
financial resources should also be considered.

The CAM therapies considered in these
guidelines were evaluated in terms of evidence
pertaining to benefits on the core symptoms
of autism as well as the potential for harm. The
recommendations are phrased such that CAM
interventions that demonstrate no evidence of
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Table 5. Summary of recommendations on complementary and alternative medicine.

Type of recommendation

Complementary and Alternative Medicine (CAM)

CAM that should NOT be used in the
treatment of children and adolescents
on the autism spectrum

Antimicrobial therapy
Aromatherapy
Chelation therapy

Chiropractic, osteopathy and craniosacral therapy
Facilitated communication

Helminth therapy

Hyperbaric oxygen therapy
Immunoglobulin therapy
Microbial transfer therapy

Stem cell therapy

Vagal nerve stimulation

CAM that is not recommended as
treatment for core symptoms of autism
in children and adolescents

Acupuncture

Art therapy

Amino acid supplementation
Animal-assisted interventions

Auditory integration therapy

Camel milk

Coenzyme Q10

Dance movement therapy

Digestive enzymes

Folinic acid

Gluten-free casein-free (GFCF) diet

Ketogenic diet

Mesalazine

Mindfulness intervention
Minerals including zinc, magnesium and iron

Neurofeedback

Omega-3 fatty acids

Probiotics

Qigong massage or other types of massage

Secretin

Sulforaphane

Transcranial direct current stimulation
Vitamins including B12 and Bé

CAM that may be considered in children and
adolescents on the autism spectrum

Music therapy
Visual motor exercises

treatment benefit and/or significant potential for
harm “should not be used”, while those with
insufficient evidence of treatment benefit with no/
low potential for harm are “not recommended”.
A summary of these recommendations is shown in
Table 5; while detailed references for each CAM is
available in the published guidelines.

CAM therapies that should not be used in the
treatment of autism include antimicrobial therapy
(including antibiotics and antifungal agents),
aromatherapy, chelation therapy, chiropractic,
osteopathy and craniosacral therapy, facilitated
communication, helminth therapy, hyperbaric
oxygen therapy, immunoglobulin therapy, microbial
transfer therapy, stem cell therapy and vagal
nerve stimulation (R6.18-6.20, 6.22-6.25, 6.27,
6.34, 6.37, 6.41).

CAM therapies that are not recommended as
treatment for core symptoms of autism include
acupuncture, amino acid supplementation, animal-
assisted interventions, art therapy, auditory
integration therapy, camel milk, coenzyme Q10,
dance movement therapy, digestive enzymes,
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folinic acid, gluten-free casein-free (GFCF) diet,
ketogenic diet, mesalazine, mindfulness interven-
tion, minerals including zinc, magnesium and iron,
neurofeedback, omega-3 fatty acids, probiotics,
gigong massage or other types of massage,
secretin, sulforaphane, transcranial direct current
stimulation and vitamins including B12 and Bé
(R6.2, 6.4-6.6, 6.8-6.17, 6.21, 6.26, 6.28, 6.29,
6.31, 6.32, 6.35, 6.36, 6.39, 6.40).

While vision therapy is not recommended as
treatment for core symptoms of autism, visual
motor exercises may be considered for selected
children who have visual difficulties. There is
emerging evidence that such exercises have the
potential to improve social communication and
reduce repetitive behaviours in these children?’
(R6.33). Similarly, music therapy may be recommen-
ded as a complementary intervention approach due
to evidence for an increase in global improvement,
improved quality of life and reduced total autism
severity following its use* (R6.30).

Guiding principles in the use of CAM also include
the recommendation that a healthy diet of a



variety of fresh foods is recommended in all
autistic children/adolescents, similar to the general
population. Healthcare professionals should be
equipped with information on recommended daily
allowances of nutritional supplements and be able
to discuss with caregivers the possible benefits and
harms of the various supplements and dosages.
Intake of vitamins, minerals and probiotics in the
form of natural fresh food should be encouraged
(GPP6.3). Those who exhibit symptoms suggestive
of a vitamin, mineral or amino acid deficiency
should be evaluated and treated following
appropriate clinical guidelines similar to the
general population (R6.7). Finally, autistic children/
adolescents are recommended to engage in a
variety of physical activities, at age-appropriate
intensity and frequency, as per standard guidelines
pertaining to physical activity in children (R6.38).

Co-occurring conditions

Co-occurring conditions are common in autism
and should be considered when symptoms and
signs of conditions are present, independent from
the core features of autism.*! These conditions can
be classified into neurodevelopmental conditions,
medical conditions and mental health conditions
(Table 6). Challenges in recognising co-occurring
conditions include atypical presentations different
from the general population, and diagnostic over-
shadowing with over-attribution of symptoms
to autism alone.*’ Such conditions can have
negative effects on the overall functioning of the
child/adolescent, as well as on the individual and
their family’s quality of life. It is thus important
that autistic children/adolescents be followed up
serially at spaced intervals in a holistic manner to
identify symptoms of co-occurring conditions, if
any (GPP7.1).

Neurodevelopmental conditions that are known
to be associated with autism include learning
difficulties, impaired adaptive function, ADHD,
developmental coordination disorder, language
disorder, intellectual disability and sensory proces-
sing difficulties.*?4® Professionals should be aware
of the increased likelihood of these conditions
and initiate appropriate specialist referrals and/
or management in the presence of related
symptoms (R7.2-7.6, 7.8). Children who have global
developmental delay (GDD) should be evaluated
towards the end of the child’s preschool period
for the presence of intellectual disability as the
diagnosis of GDD should not be used when the
child is past 5 years of age (R7.7).

Mental health conditions including anxiety,
depression, obsessive compulsive disorder and
bipolar disorders are common in individuals on the
autism spectrum.* Hence, professionals should
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Table 6. Summary of co-occurring conditions in autism.

Category Condition

Neurodevelopmental
conditions

Attention-deficit hyperactivity
disorder

Developmental coordination disorder
Impaired adaptive function
Intellectual disability

Language disorder/impairment
Learning difficulties

Sensory processing difficulties

Mental health
conditions

Anxiety disorder

Bipolar disorder

Depressive disorder

Eating disorder

Gender variance and dysphoria
Obsessive compulsive disorder
Oppositional defiant disorder
Schizophrenia

Tourette syndrome and tic disorder

Dental disorders

Epilepsy

Feeding challenges
Gastrointestinal disorders
Genetic disorders

Hearing impairment
Obesity

Puberty-related conditions
Sleep disorders

Visual challenges

Medical conditions

have a high index of suspicion for the presence of
such conditions and refer those with clinical
symptoms to appropriate specialist services for
further evaluation (R7.9). Likewise, given the
association between gender variance and autism,
those who present with gender variance issues
(where gender variance is an umbrella term used
to describe gender identity, expression or behaviour
that falls outside of culturally-defined norms
associated with a specific gender) may need further
referral for evaluation and support for their social-
emotional needs (GPP7.10).%

Several medical conditions are known to occur
more commonly in autistic children/adolescents.*
These include feeding-related challenges,
gastrointestinal disorders (e.g. constipation, reflux
disease), hearing impairment, genetic conditions,
epilepsy and visual impairment (R7.11, R7.13, R7.16,
GPP2.10, GPP2.13, GPP7.12, GPP7.15, GPP7.20).
Gastrointestinal disorders such as constipation may
have atypical presentations, hence evaluation for
the presence of a gastrointestinal disorder should
be considered in those who present with
unexplained, persistent or sudden-onset atypical
behavioural symptoms (such as head banging or
increased stimulatory behaviours)® (GPP7.14).
Conditions including sleep disorders, obesity,
dental conditions (e.g. oral cavities) and precocious
puberty (in girls) also occur more commonly in
autistic children/adolescents and should be
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assessed during follow-up and acted on as clinically
indicated (R7.18, GPP7.17, GPP7.19, GPP7.21).

Follow-up and prognosis

Long-term prognosis in autism has been associated
with the presence of intellectual disability,
childhood language development and severity of
features of autism.*® In addition to these, positive
parenting practices, age-appropriate adaptive skills
and greater opportunities for inclusion have all
been positively associated with better prognosis.
Hence, among autistic children/adolescents,
interventions that promote positive parenting,
mothering and fathering, including parent training
on responding to behaviours of concern should be
encouraged (GPP8.1).°° The focus of intervention
should address the holistic needs of these
individuals across the entire lifespan—i.e. adaptive
functioning and emotional well-being, in addition to
academic achievement; and the goals of the child/
adolescent and their family should also be
considered (GPP8.2). Systematic transition planning
that is proactive, holistic and person-centric should
be encouraged for predictable major transitions,

including graduation from formal schooling
(GPP8.3).

Caregiver and family support

Professionals should recognise the potential

impact of autism on the social, economic, physical
and mental health of caregivers and adopt a
collaborative and family-centred approach to
support them (GPP9.1, GPP9.3). This will facilitate
the provision of age- and needs-appropriate
information and also support caregivers including
siblings in accessing appropriate services for
the child/adolescent as well as for themselves
(GPP9.2). Professionals should assess caregivers’
emotional well-being and provide further support
as appropriate as mental health conditions (e.g.
anxiety) are common in this group (GPP9.4).*°
Caregivers will require information and support
across the individual’s lifespan and transition points,
including onset of adolescence/puberty, across
educational settings and into post formal-schooling
transitions (GPP9.5).5" Caregiver education/training
programmes should be incorporated  within
intervention programmes whenever possible, as
these can improve parent-child interaction and
may translate to positive child/adolescent
outcomes (GPP9.6).52

Professional training

Any professional who works with autistic children/
adolescents  (including  support staff ~ within
healthcare and educational settings) should be
provided with access to information on autism,
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which can be varied in forms of delivery, depth and
context and use neurodiversity-affirming language
(GPP10.1). Lack of knowledge related to autism
has been frequently cited as a barrier in providing
optimal care and such tailored information with
resources to facilitate further self-directed learning
can help to address this.*

Implementation of guidelines

These guidelines have been disseminated widely
to stakeholders across various sectors within
Singapore, through formats including a formal
launch at a major national paediatric conference,
a symposium attended by professionals across
healthcare, community care and educational
settings, and email distribution. The guidelines and
all related materials have also been made freely
available online. A lay version of the guidelines
designed for caregivers has been distributed to
various agencies that serve caregivers of children
and adolescents.

Potential facilitators and barriers to implementation

Strengths of these guidelines include the specific
consideration given to the local context including
the availability of interventions and resources,
cost-effectiveness, cultural acceptability and local
healthcare/educational systems. The multidiscipli-
nary workgroup allowed for recommendations to
be considered from multiple perspectives and
applied across disciplines and sectors. The
intentional incorporation of views of caregivers of
individuals on the autism spectrum, expert reviews
and public consultation have also strengthened
these guidelines.

However, implementation of the recommenda-
tions in these guidelines would be under the
purview of each relevant organisation (e.g.
healthcare, educational or community intervention
agency) and resource limitations (e.g. manpower
or financial resources) may be a barrier to
implementation. Such resource limitations may
be applicable for varying sections of the
guidelines, for example, manpower necessary for
recommended transition support and financial
resources for intervention provision. It is expected
that the majority of the recommendations are in
keeping with current practices, however, where
differences in practice are present, the reason for
these should be reviewed and addressed where
possible.

CONCLUSION

As our understanding of autism continues to evolve,
adoption of a lifespan approach to autism, beyond
solely a childhood perspective is crucial. Care for
children and adolescents on the autism spectrum



should be based on evidence-based practices and
conducted in a holistic manner, placing the well-
being of the individual and their family as the primary
focus. These guidelines provide a comprehensive
set of recommendations spanning several aspects
of care to facilitate effective care for these children
and adolescents based on good evidence-based
principles.
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