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Glossary of Terms

AcademicAchievement
The skills in core academic aref@sading, mathsand written languaggincludingschool readinessttendance,
engagementand performance.

Adaptive Functioning

The skills required to carry out daily activities necessary for personal and socwlffielency, or the ability to
respond successfully to everyday demandsndbrporates function and participation in activities of daily living,
social participatiorand work or school performance.

Attachment

Attachment is an emotional tie which develops between one person and another. In infancy this relationship is
formed with at least one primary carer and is based on a continuing relationship which is secuueinguand
NBaLR2yairgsS (2 GKS AyFlryiQa ySSRao

Attention

The processing capacity for selective, focused, sustained, and flexible attention, as seen, for exathple, in
behaviours of concentratioand impulsivity.

Cognition

The set of all mental abilities and processes relateckbowledge attention, memory and working memory

judgmentand evaluation reasoningand "computatior?’, problem solvingand decision makingcomprehension
and production ofanguage etc. An important facet in thisspect of mental functionings comparison of verbal
and nonverbal thinking abilities

Gommunication
This refers to the ability to convey information from one person to another. Communication is conveyed through
g2NRa yR OGA2yad LG Asys@and dnfastaadiotBerthraughtwards®r adtigns S E LINS & 3

Early childhoodntervention

The process of providing specialised support and services to infants and young children with developmental delays
or disabilities (aged from birth through to school age) and their families in order to promote development,
wellbeing and commuty participation Differs from early interventiondefined below

Early intervention

Early interventior(in the context of this repoitrefers to a range of servicesd supportdor different age groups
across the life courset the earliest possibléime, once functional impairmentare recognised or a diagnosis
related toFASD is made.

Executive Functioning

An umbrella term referring to a group of highlewel abilities that help guide and control behavipencompassing
intellectual abilities, actity, attention and information processing, language, visual processing, learning and
memory, number processing and social cognition

FetalAlcohol Spectrum Disorder (FASD)
Is the term used to describe various conditions or diagnoses resultingpgrenatal alcohol exposure

Intellectual functioning

Intellectual functioning is determined by many factors. However, a primary source of this capacity is mental ability

2N aAyUSttA3aISyOSode LyidStftAaSyOS NRAGHEHAhesebilitiek Blowus At A G &
to solve problems, to learn, and to use good judgment. One measure of intelligence is called the intelligence
quotient, or 1Q

Language
Language encompasses all aspects of expressive and receptive language. It itft@dualetity to integrate the
specific language skills such as grammar and sentence structure and the use of words to convey meaning.

Language disorders
Those disorders which affect the ability to understand spoken language or the ability to express timesgl
speech

Memory
Our ability toencode store, retain and subsequentlyecallinformation and past experiences in theman brain
It can be thought of in general terms as the us@ast experience to affect or influence current behaviour.
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1 Explicit memory
Explicit or declarative memory is the conscious recall of knowledge about people, places, and things
1 Implicit memory
Those tasks that do not require conscious memory but instead rely on unconscious reqaiéeiously
performed task

Motor

Motor functioningencompasses general abilities to use and coordinate large and small muscles. Gross motor skills
include walking, running, hopping and climbing. Fine motor skills include hand writing and eating. Eye hand
coordination refers to the ability to coordinatesidon with movement

Personal independence at home or in community settings

This refers to the ability to take care of yourself. Some examples are bathing, dressing, and eating. It also includes
the ability to safely complete datp-day tasks without gdiance. There are also routine activities performed in the
community such as grocery shopping.

School or work functioning

This refers to the ability to conform to the social standards at work or school. It includes the ability to learn new
knowledge, skis, and abilities. People must apply this information in a practical, adaptive manner; without
excessive direction or guidance.

Secondary effectef FASD

Difficulties that a person is not born with, buthich are linked to the primarympairmentsof FASD. Secondary
effects can be reduced and prevented through improved community and professional understanding, as well as
adequate and appropriate interventiongrovided as required across the life cour&econdary effects are
sometimes referred t@as secondary disabilities.

SelfRegulation
Thisrefers to how efficiently and effectively an individual deals with a stressor and then recéviaisk of ability
to selfregulatebehaviour can result inutcomes including impulsivity arallack of social inhibitian

Sensory Processing
Relates to how information is received through the senses in order to function smoothly in daily life

Sleep disorders

There are aange of sleeglisorders but the most common oneare sleep apnoea, difficulties getting to sleep and
staying asleepsleepwalking and nightmares/night terrors. Sleep difficulties may occur as a result of self
regulation and behavioural difficultiesr because of physiological conditions

Socialcommunication
The ability to communicate effectively and appropriately in a variety of social situations with both peers and adults,
including the ability to relay verbal information coherently and cohesively.

Substance use disorders

Substance use disordehappenwhen the recurrent use of alcohol and/or drugs causes clinically and functionally
significant impairmerg, such as health problems, disability, and failure to meet major responsibilities at work,
school, or home

Zone of Proximal Development

Ist'S 3IF L) 60SGsSSy (GKS OKAftRQa RS@GSt2LIYSydalrt tS@Stsz | a
potential developmental level, as determined by problem solving under adult guidance or with capable peer
collaboration.
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Executive Summary
Overview:

Fetal Alcohol Spectrum Disorde(FASDIis a diagnostic termelating to permanent brain damage and
functional impairmentresulting fromprenatal alcohol exposure (PARevisedAustralian diagnostic

entity changes identify two subategories within FASBASD vth three sentinel facial featuresjmilar

to the previous diagnostic category of Fetal Alcohol Synd(ew; and FASD with leskan 3 sentinel

facial featuresyhich encompasses the previous diagnostic categories of Partial Fetal Alcohol Syndrome
(p-FAS) and Neurodevelopmental Disorddcohol Exposed (NDAEDhe unifying feature cd diagnosis

of FASDiss significant central nervous system (CNS) atmadity or impairment in three omore

WA GNHzZOGdzNT € 2NJ Fdzy Ol A2y f tidRLivihid seded@latel ty alisub-NY Sy i a
categorienf FASD diagnosis.

The National Disability InsuranceAgency (NDIAhas identified FASD as an important category of
disability for consideration within the National Disability Insurance Scheme (NDIS)cdtidacted
Telethon Kids Institute to conduct a critical review of the available published and unpublished literature
relating to impairment and interventions for FASD. A structured review and synthesis of literature has
been provided, with oversightra input from an Expert ReviewaRel of leaders in the field of FASD and
Disability.

This review is set out in two sections:

1 The first sectiorsummarises (a) therinciples relating taassessment, diagnosis apthnning
interventions for FASD, (b) a summarytad evidence on functional domains that are impaired
in people with FASD across the life course, and (c) a summary of evidence for interventions to
reduce impacs of functional impairment and improve overall qualitylifé.

9 The second section documeritee methods used to identifgnd review thditerature, detailed
reporting of the findngs,andappendices.

The purpose of the reviewsto describethe types of disability supportservicesand interventions that
individuals with FASD require acraseir life course This information willinform an approach to
assessment and documenting impairment associated VA#%SD that will enable support and
intervention planning within the NDIS.

Key findings:

Principles relating to planning supports and sessic

Comprehensive services for individuals with FASD require the involvement of the individual, their family
members/caregivers and multiple systems of c&een the variability of functional impairments seen

in FASD,ssessment to determine a neurodegpmental profile specific to the chilol young persoris
necessaryor intervention planning.

The following principles identified in the literature are relevant when planning access to services and
supports:

1 A multidisciplinary approado assessmerdénd supportwhich may includemedical specialists,
occupational therapy, speech and Ilanguage therapyhehaviour therapy,
psychology/neuropsychology, psychiatrphysiotherapy,social support andindividualised
education plans. Interventionshange over the depending on the number, type and severity
of FASD associated problems
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1 Support fora coordinated family + school + therapy partnershibich facilitates access to
multiple interventions, especially when these are provided in different settings araviv
multiple agencies.

f  Family centred¥ g NiI N.B dedr&t@ strengthen and build capacitipr familiesto support
children and to support the person into adult life through maximising participation in everyday
life.

9 Buildng on caregiver ad childyoung personstrengths and provid emotional sugport for
caregivers that reduseFASENB f G SR adA3aYIlF 2N Woftl YSKkaKIYSQo
1 Reframing FASD for caregivers and professionals involved with the/ghiltig persone.g.
educatingthat 6 SKI @A 2 dzZNJF £ R A T AaCEHERiMiate $edpite [ aNdS selfidie NI A y
opportunities for carerstio support their own mental health, anttd addresssubstance misuse
problems where relevant.

Providngrisk assessment and monitoring for children within the caregiving setting.

Planningfor the transition to adulthood for individuals with FASIewed as a transition to
Ynterdependenc€rather than necessarily a transition to independence

1 Ensuing cultural scurity for Indigenousand ethnically diversecommunities: embedding
programs and resources in community controlled health organisatiimere possibleand
employing Indigenous and culturally diverse people in intervention teams.

Impairment andnterventions across the life course:

FASD needs to be understoodagzermanent disabilityvith predominantlybehaviouraland functional
impairments People with FASD have significant brain based differences that give rise to disability
because offunctional impairmentsin a variety of areas, including cognition, memolgnguage
attention and executive functioninddecause the brain disability is permanent, FASIbt YutgrownQ

and primaryimpairmentst NB y 2 @ AndagpdzAtB ® managemenf FASD over the life course
that is multfaceted cross disciplinary and collaboratml enhanceparticipation andquality of life for
individuals, families and communities.

The profiles of functional impairment valpgtween individuals with FASDhere are twesub-categories
within FASD:FASD with three sentinel facial featurgsmilar to the previous diagnostic category of
Fetal Alcohol Syndromegnd FASD with less than thrsentinel facial featureévhich encompasses the
previous diagnosticategories of Partial Fetal Alcohol Syndrome and Neurodevelopmental Disorder
Alcohol Exposedi person withFASD with less than three sentinel facial featuney have a similar or
greater degree oimpairment as a person with FA8MDh three sentinel faal featuresand allmust be
consideredfor disability support and intervention planninghe emergence of specific domains of
functional impairment across the life course are summarised in Figure 1.

Importantly forthe NDIA the utilisation of 1Q scores as a determinant of eligibility for services and
supports cannot fully respond to the unique needs of persons with FASRCtionalneed must
determine access to suppdior individuals withFASD

Functionaimpairment may besme more apparent at key transition timeduring infancypn entering
formal educationwhentransitioningto secondary education arduring adolescence and when leaving
education and seeking employmenBroviding intervention early, andt adequateintensity and
frequency,improvesneurodevelopmentabnd functional outcomes and decreases social and mental
health problems later in lifeConsistentinterventions are required across the home, school, and
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communitysetting. Determining the appropriateterventionis dependent on a coordinated approach
to assessmet and diagnosis. A process wdferral U assessmenti intervention U review U re-
assessment, with ongoirgasecoordinationis recommended

Principles relating tonkerventions:

The following principles identified in the literature are relevant when planmteyventions

T

Coordination and case managentebased on a key worker model allows an interagency

approach and facilitates communication while simplifying the service miiefamilies.

Acollaborativepartnership approachetween the family and support services including school,

work and communitys needed to ensure consistency in theividuaRa Sy @ANRY YSy i @

Interventionsshould be integratednto an existing educatioror therapy structure(e.g. local

early childhoodintervention services,chool based education services, universal services and

everyday environments).

Strengil K& o0l &SR | LIINRBI OKSa o0dzAf R GKSNI LR AydaSND

identifiedin the process of assessment and diagnosis.

Earlyintervention that includes supporting parent/child attachment and introducing concepts

of selfregulation are universally required and effectivieroviding explicit interventions to

improve selregulation aml attention/executive functioning are effective before and

throughout the school years.

Intervention desigrincorporates that individuals with FASD needdarn and build skills that

will help them regulate their emotions and behaviouss well asbe provided with

environmental accommodations that increase the likelihood of adaptive behaviours.

Specific caregiver positive behaviour support training around the mpEyachdogical

impairment that ceoccurs with the challenging behaviour of children with FASD.

Collaborative problem solving and stress management training and support for caregivers,

which should be implemented concurrently with interventions for the child.

Individualised interventions

o ! YRSNEOFIYRAY3I (GKS OK idelrwodral grgfie whas deBighifgQa 02
and intervention program. Strategies include: careful presentation of information
(multimodal and repeated) an@ K Y RA 2y Q € SINYyAy3Iod
0 Use strategies frothe OK A f Rk & 2 dzbik of g ridaldgv@ldpment (ZPD)

providing activitiesthat are just beyond the independent level capable of being
achieved by the chilgoung person

Children/young peopl&ith FASD may require explicit ingtion to acquire skills that typically

developing children would learn through observation or abstraction.

Promoting the concept of scaffoldin and structure by providing environmersdl

accommodations (also referred to e 8 E (i S NJ/ Jtd suppdiExicyitiQe functioning and

emational and behavioural control; and, emphasisiting importance of structurghrough

explicit teachingf functional routines to provide a scaffolding framework

/| 2Y0AYAY3 | WR2YIFAY 3ISYySNI { QardProgranbr Ti@mlert S3 @ C

progranP0 GAGK | WR2YIAY aLISOAFAOQ | LIINRIOK 6S30d

isolated intervention approaches.

There is a neetbr mental health services, particularly for children older thiaree years of age

with anincrease in intensity of suppotdbwards adolescencand at key transition times
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1 Promoting the use of informal support networks can be an intervention in itself for families
raising a child with FASD

1 Consideing the medical needs fochildren with FASD and the need for medical referrals and
recommendations which may inclughsychiatric caremedication management, vision and/or
hearing screening, neumdical consultation or clinical managemem®DHD evaluation or
treatment, investigation of growth faltering/short statur@assessmenthygienesleep medicine,
brain imagingand genetic evaluation or consultation

This review provides a detailed summary of current knowledge of impairments seen in FASD across the
life course, andhterventions and supports that have been shown, or are likely, to ameliorate the impact

of these impairments. Based on the available literature aniibdeation by an Expert Revievafel,
guidance is provided on the level of intervention and support negglior individuals with varying levels

of impairment severity.

The authorexpectthat this review will provide an evidence base fioe impairments seen iFASD to

be consideredvithin the NDIS so that effective interventions and supports may be pded within an
appropriate funding framework. As with other disabilities, outcomes for people with FASD can be
improved through early diagnosis, early intervention, and a life course approach to improving function
and participation.

The immediate policy imjgation for NDIA is for FASD to be embedded in the disability sphere as a
permanent and lifelong disabilitthat is amenable to intervention and supporte improve life
outcomes for affected individuals.
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Section One

1. Introduction
1.1 Aim of the critical review

Thisis acritical review of the available information, published and unpublistetthe knownfunctional
impairments and related interventionsksupports across the life courséor people living withFetal
Alcohol Spectrum Disorder$ASD) Tre review aimsto inform the development of best practice
guidelines ér the NDIA

1.2 Background

The National Disability Insurance AgeribiDIA)was established by the Australian Government to
implement the National Disability Insurance Scheme (NDH&)NDI$% a universal funding mechanism
to supportpeople with a permanent and significant disability that affects their ability to take part in
everyday activities.

The NDIAis a Commonwealth athority working withstate and territory governments to deliver the

Scheme to ensure improved support for people with disability, theirilfa@nd carersThe NDIA
identifiesthe services and supporthat people with disabilities need to live their livéghesemay help
FOKAS@S 321 fa Ay Ylye |alLsSoia 2F + LISNaA2yQa fATFS
education, employment and health and wellbeing. The NDIS gives people living witibiitgdisnore

choice and control over how, when and whesgpports are provided and giwertainty that people will

receive the support they need over their lifetimg@gn relation to children, the NDIS focuses on early
intervention where getting early suppts canimprove functional outcomes aneduce the impact of

disability on families

1.3 Fetal Alcohol Spectrum Disorder

Fetal Alcohol Spectrum DisordgfFASD]Js a diagnostic ternwith features of significantfunctional
impairment across multiple CNfdmains Please note the following changes have been made to the
Australian diagnostic entities since the original publication of this repartvised Canadian guitiee

on the diagnosis of FASD was publishgdst as the Australian instrument was being finalisaa so
the AustralianFASD Diagnostic Instrument wesviewed and modifications made in April 2616
Specificallythe Australian diagnostic instrument hadopted the concept thaFetalAlcohol Spectrm
Disorderbe used a adiagnostic term. For aiagnosis of FASD, an individoalst have prenatal alcohol
exposure and severe neanlevelopmental impairment in deast three of ten specified domains of
central nervous sstem structure or function. Theverarchingdiagnostic term of FAS&mplifies the
terminology and emphasises the primampportance of the severe neurodevelopmental impairrhen
that results from an acquirefirain injury caused by alcohol exposure before bifthe new revised
changesdentify two sub-categoriesvithin FASDFASD with three sentinel facial featu gsnilar to the
previous diagnostic category of Fetal Alcohol Syndrorae)f FASD with less than 3 sentinel facial
features(which encompasses the previous diagnostic categafiézartial Fetal Alcohol Syndrome and
Neurodevelopmental Disordeklcohol Exposed).

Previously theAustralian FASD diagnostic guidelinesogniseé three specific diagnoses on the FASD
spectrum: Fetal Alcon@yndrome (FAS)agial FAS (BAS), and Neurogelopmental DsorderAlcohol
Exposed (NEAES. FAS and BAS requirghe presence of characteristic facial features and all three
diagnoses rquire significant structural andf functional CNS abnormalitieis three or more domains

A person withFASD with less than 3 sentinel facial featureay have a similar or greater degree of
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impairment as a person with three sentinel facial featyrasdsub-categorieson the FASD spectrum
must be considered for disability support and intervention planni@gyerity of disability in FASD
depends on which domains are affected and to what degne¢ upon thesub-categorywithin the FASD
spectrum FASD are permanent and lifelong.

FASDsthe leadingpreventablecause of intellectual disabiliiy the westernworld®. Children prenatally
exposed to alcohalften have impairedintellectual functionin§®” andsignificant impairment in a range

of other CNS domainStudies from North America demonstrate a link between impaired cognitive and
adaptive skills amonmpdividuals living with FABwith subsequenadverse life outcomesr secondary
effects. These includgoor educational outcomescontact with the criminal justice system, mental
illness, and drug and alcohol problems. There is growing concern abouimiect of FAB on
individuals, families and communities in Australia, @hd need for services and supports to improve
quality of lifefor individuals living with the disorder.

1.4 Diagnosis and Assessment

Diagnosis ofFASDis difficult, complex and important. Diagnosis involves excluding or considering
differential diagnoses that may be genetic, environmental or traumatic in origin. Hence the diagnostic
process is one of exclusion and requires extensive history takingctadexother exposures and risk
factors, and may include a range of investigations including blood tests and medical imaging. Early life
trauma or neglect can lead to or compound behavioural and cognitive impairments, and acquired brain
injury from traumajnfection or metabolic conditions may lead to a similar neurodevelopmental profile
to that seen in FASD. Some diagnoses magccar with FASD such Agention Deficit Hyperactivity
Disorder (ADHD) or éAtism or other mental health disorderdn infancy diagnosis may involve a
paediatrician or child development specialist documenting global developmental .dAlagre global
developmental delay is not documented, there candobtle delays that require careful screening of
prenatal alcohol exposuregphysical signs and developmerih the school yearsdiagnosis ideally
involves a multidisciplinary team including a pédiatrician, psychologistheuropsychologist,
occupational therapist, speech pathologist guid/siotherapistln adulthood there is an igreasing role

for mental health providerand general practitioners to be involved in the diagnostic assessment and
investigation processParents/carers and teachers also provide crucial information during the
diagnostic proces$Neurodevelopmental proféds of individuals may change over time or become more
pronounced with transitions through school and into adolescence.

2. Prevaknce
2.1FASD prevalence

Internationally the estimated prevalence of FASD is betwedi#62 There are pockets of higher
prevalence in populations at risk for higher rates of alcohol use, inclddinchildren in foster care,

youth in the justice system, and somenmote disadvantaged communities®. In Australia most
estimates of FASD prevalengederestimate the problendue tolimited FASD screening or diagnosis,

with underascertainment being compounded by limited knowledge about FASD among health
professionalsThe only national study of the birth prevalence of FAR\ustralia utilising montHy
reporting by pa&diatricians, reports a birth prevalence of 0.06 per 1000 live births, with significantly
higher rates in the Indigenous populatfénA second national surveitiae study ibeing conducted in

2015 The only populatiosbased FASD prevalence data from Australia are from a comrdedifctive

case ascertainment study in remote communities of Western Australia. A prevalence of FAS/pFAS of
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120.4 per 1000 has been publishédJnpublished data from thisstly indicate that in this population
approximately one in five children have FASD.
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MAP OF FASD IMPAIRMENTS & INDICATIVE ASSESSMENTS ACROSS THE LIFE COURSE

Emerging impairments affect ability to participate in activities - activity limitations lead to participation restriction (WHO - ICF)

Each individual affected by FASD
has a unique neurocognitive profile
determining their degree of executive

and adaptive functioning impairment;

requiring assessment to determine the
types of interventions required to

School readiness, attendance,
Academic engagement, performance

achievement
Australian Early Development Census, National
Assessment Program - Literacy and Numeracy,
local school assessments

Adaptive functioning, social
communication, practical everyday

Adaptive skills and functions
behaviour

FUNCTIONAL
= IMPAIRMENT
~ OF A PERSON

WITH FASD

improve activity participation

Internalising and externalising
behaviour, attention, hyperactivity,
CLUCNETIR  impulsivity

ADHD

Child Behaviour Check List, Conners Behaviour
Rating Scales, Young Adult Behaviour Check List
~teacher and caregiver reports

Judgement, organisation, working
Global development, memory, memory, visual motor integration,
problem solving, language, motor Executive memory and aftention

functioning
Griffiths Mental Development Scales, Bayley Behavioural Rating Inventory of Executive
Scales of Infant Development, Brulnlnh—OsoMsky Function, Computerised direct festing batteries,
Test of motor proficiency-2 neurocognitive assessments.

Gross or fine motor control and
Motor coordination, visual motor integration
impairment

Expressive and receptive language,
{einGucice higher language functioning

Griffiths Mental Development Scales, Bayley

Scales of Infant Development, Bruininks-Oseretsky

Test of motor proficiency-2, Beery Buktenica

Developmental Test of Visual Motor Integration

Preschool Language Scales, Clinical Evaluation
of Language Fundamentals-4

Mental health problems, substance
Modulation and emotional and dependence, social exclusion and
Sensory behavioural responses to sensory lnpy__t SRR vulnerability, trouble with the law

Attachment, irritability, sleep and
feeding

Processing effects

DSM-5 psychial L

PROTECTIVE
FACTORS

/ good attachment, stable environment, nutrition, early (relevant to age) intervention, limit setting, ‘external’ brain, quality of care, consistency

ry ] b o) &) 2 S

EARLY YEARS CHILDHOOD ADOLESCENCE ADULTHOOD .

Figure 1: The FASD Map
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3. ConceptualOverview

TheCNSunctionalimpairments most commonly associated with FASD, the ages at which these are
likely to emergeduringthe life course and the key assessments used to establish how severely an
individual may be affected are detailed in the critical review. These are suseddriFigurel - The

Map of FASD Impairments across the life coursgutel ¢ The FASD Map).

Key transitional times are evident for individuals when they will potentially require more intensive
interventions. These are when chi@r first enter formakducationthrough to grade threethenwhen
moving into secondary educatioduring adolescence araainwhen leaving education and seeking
employment.

As neurodevelopmental profiles vary between individuals with FASD, each affected individual requires
a range of assessments at transitional times to determine the extent of their functional cognitive and
behavioural impairments, ideally leading to referral to appropriate interventions.

Support may be consistently required to assist with daily livimgan individual may need support to
enable them to address their functional impairments by learning skills that help them with daily living.
The challenge of living with braibased functionaldeficits remains across lifaVith improved
understanding of thampacts of FASD, interventiom®ntinue to be identified, implemented and
evaluated.

To demonstrate the complexity of assessing and supporting an individual affected by FASD to achieve
their potential through access to age appropriate services and stmpthree Case Profiles are
provided. These case profiles considgtoung childa school aged chiland an adolescent

Case Profiles

Eachcase profilds structured to include(1)information on the family/caregiver contex2) history
of prenatal alcohol exposuré€3)the process of referral for assessmefd) the diagnostic processnd
specific impairments identified, and) the approach to therpy/family support.

Case Profile &, Young child

Charles: 22 months

History:/ KI N¥ SaQ LI NByGad NP o0dzaé LINRPTFSaaArzylfax o2i
tension in their relationship. His father uses recreational drugs to maintain a high work output and

long hours, and his mother seatiedicates feelings of anxiety layinking alcohol on most days. Her

usual consumption is half a bottle of wine in the evenings after work, with higher quantities on
weekends. Their pregnancy with Charles was unplanned, and pregnancy was not recognised until 11
weeks gestation. His motheut back her heavier weekend drinking once realising she was pregnant,
however continued to drink two to three glasses of wine on occasion throughout pregnancy.

Charles was born at term with no birth complications. He passed his neonatal screening. tlsdin
neonatal period was remarkable for him being irritable with a poor sleep/wake cycle, and slow to
establish breastfeeding.
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Screening and primary car€ompared with other infants, Charles was noted by his mother to be

slow to reach his milestones #te 1218 month period. His mother raised this with a child health
YdzNBES 0G0 Iy AYYdzyAaldAiazy OftAyAO0Od ! FGSNI YSI & dzNR y:
normal limits) the nurse completed an Ages and Stages Questionnaire and found thasGlcarkd

Wo St 2T FQUzGF 2 NI O2YYdzy AOF A2y Z FAYS Y2UG02NE -l YR LIN
a20A1FfX YR QFo2@S (G(KS Odzi 2FFQ Ay 3INRBA&AA Y202N®
G2 / KIFINI SaQ Y2 K SiiNdhgsiwguRi Aikely need yeirralit& diliéd héakhSpeSalists

and also to a developmental paediatrician. The child health nurse referred Charles to a local GP with
experience in child health and development. The GP took a history that included adoerthiat

alcohol was used throughout pregnancy, conducted a child health check, and referred on to a speech
language pathologist (SLP) and occupational therapist (OT), and to a private developmental

LI SRAFGNRAOALY G GKS Y20KSNR&a NBljdzSado

Diagnostic assessent:/ K NI S&4Q RS@St 2LIVSyidlf FaasSaaySyid LINEO
the screening ASQ test. The child health nurse informed the SLP and OT that a developmental
paediatric appointment was scheduled, and it was agreed among cliniciarsfilssessment using

the Griffiths Mental Developmental Scale (Extended ReviseBpyley Scales of Infant development

would be completed by the Paediatrician, SLP and OT together in a multidisciplinary clinic. This
approach prevented the family receiving gication of clinic appointments. Blood tests including

genetic testing was requested by the paediatrician.

Assessment with the Griffiths Mental Developmental Scale (Extended Restierd@d that Charles

was below the 3 percentile of function for Langge, Eye Hand Coordination, and Performance
subscales. His physical examination revealed two of the three FAS facial features, however no growth
impairment and a head circumference within normal limits. It was also evident that there were some
difficulties with childY 2 G KSNJ | G dF OKYSyiGd® / KIN¥FSaQ FlFGKSNI KIFR
FaaSaaySyidas FyR / KIEINISaAaQ Y2UKSNJI AYRAOFGSR aAaya
were normal. A diagnosis of partial FAS was made and communiga®ed / KI NI SAQ Y2 G KSNJ
in a follow up clinic visit.

Therapy approach:

Support for maternal mental health and family functioniii¢pe GP followed up with the parents, and

arranged for individualised support for maternal mental health, and family counselling emphasising

GKS ySSR F¥2NJ I adlroftS YR aidNHOGdZINBER K2YS SygiNP
A social worke with the local Child Development Service (CDS) agreed to coordinate the therapy
services, and communicated between the Child Health Nurse, GP, CDS Allied Health team and private
developmental paediatricianThe Child Health Nurséad receivedtraining ininfant mental health

intervention specialised for young children with prenatal alcohol exposame,carried out this
individualized intervention.

Specific therapy provided by SLP andTiE:SLP and ®rell KS YI Ay adlt & 2F [/ KF NI S&
therapy team and implemented a structured gdatused program around language development,
fine motor activities and behavioural management strategies including sleep hygiene.

Developmental surveillance and revievé. monthly reviews with the developmental paediatrician
were scheduled, and screening tests using the ASQ used to monitor developmental progress over
time. A multidisciplinary case conference was coordinated at 12 month intervals and a repeat Griffiths
as®ssment at 4 years of age (2 years after diagnosis) was planned.
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Case Profile 2 School aged child

Ray: 7 years

Historywl &8 f A@Sa gAGK KAA& YIFOGSNYylt 3ANFYRY2GKSNI AYy |
to domestic violence and significant emotional stress while pregnant with Ray, and was self
medicating with alcohol and marijuana during her pregnancy with himd&irk 10 or more standard
drinks, 23 times per week throughout all trimesters of her pregnancy, and smoked marijuana at least
once per week as well as cigarettes daily. Ray was born at 39 weeks gestaitnth weightwas

15" percentile, birth lengt 20" percentile,andbirth head circumference ¥5percentile. He required

no significant resuscitation. He experienced neonatal abstinence syndrome and had a poor suck,
requiring feeding support for his first 2 weeks of life. Maternal attachment, bfeading and weight

gain was difficult and Ray required weekly follow up by community health nurses for his first months
of life. He had a poorly developed sleep pattern. The family unit was very unstable and Ray was taken
into care at 18 months of agandhas since lived with his maternal grandmother who cares for five
other children. His father works interstate in mining, and been estranged from the family and has no
contact with Ray. His mother has an itinerant lifestyle and longstanding mental healttirag and
alcohol problems and has infrequent contact with Ray.

Screening and primary carevF @ Q& 3INF YRY2GKSNJ y2G A0SR GKIG KS 4
other children his age, howevgdre did not receive developmental screening at the time of receiving
immunisations. Difficulties with staffing of child health nurse positions and infrequent visiting

LI SRAFGNRO 2NJ I fftASR KSIf UK aSNIAOSarimagkayeld GKI G
screening or developmental assessment. He was seen by a child health nurse for treatment of middle

ear infections and on one occasion had audiometry testing indicating mild conductive hearing loss in

both ears. On entry into the school systeis teacher applied the Australian Early Development Index

and he was found to be developmentally vulnerable in the domains of language and cognitive skills,
communication skills and general knowledge.

His teacher referred him to visiting speech pathologyd abccupational therapy services who
conducted standardised assessments that indicated significant impairment in expressive and
receptive language (in Standard Australian English, the only language spoken at home), and fine motor
control. General therapytisategies for language development and handwriting were provided for Ray

in the school and home environment and he was reviewed f#hburs each school term. He was not
referred for assessment by a paediatrician until he was 6 years of age.

Diagnostic asessmentA visiting multidisciplinary team provided a comprehensive behavioural and
neurodevelopmental assessment for Ray at age 7, almost one year after receiving a referral from the
school that highlighted language and fine motor impairment, and belaaigroblems including
inattention and being fidgety. This assessment was conducted over two, diayslved the
grandparent and childand included use of the Conne3sChild Behaviour Rating Scald® latest

version of the Adaptive Behaviour AssessmBystem the Behaviour Rating Inventory of Executive
Function(BRIEFthe Short Sensory Profile, Lifeskills checklisggnitive assessmenising thelatest

version of theWechsler Intelligence Scale for Childi&hadditional tests of attention, memgrand
executive functionoccupational therapy assessment using the BQ@dst of motor proficiency, and
language assessment using the GELBcreenerl YR (G KS {1 0SaG OGSNaRAZ2Y
Communication ChecklistA full paediatric examination was cor@il SR® wl &8Qa ¢gSA3IKI
persistently on the 8 percentile sie 5 years of age despite adequate nutritional intake. His height

was on the 13 percentile and his head circumference on thé"Jfercentile. He had three out of

three facial features of Fetal Alcohol Syndrome (Palpebral fissure lef@yth Standard deviations
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below the mearusing the Hall charts, lip and philtrum rank 4 using the University of Washington Lip
Philtrum guide).

Ray was found to have significant impairment in foBowing domains: expressive and receptive
language and higher language function; executive functioning; attention deficit/hyperactivity
(inattentive/impulsive); sensory processing; fine motor control. His cognitive function and memory
were in the low agrage range.

Blood tests were conducted for genetiondSyY R2 ONAR Y S O0K2NX 2yl f 0 O2yRAUGA2)
developmental delay, and all were normal.

Ray was diagnosed with Fetal Alcohol Syndrome and a paestited therapy report was provided to
the family, school and Department for Child Protection.

Therapy approach:

Support for maternal mental health and family functionifigpe Department for Child Protection were

informed of the diagnosis and took a proactive role in coordinating carer supporeapie care for

wlkeQa 3INIYRY2GKSNI | Aa Y2l K Swaiker préviddd edacatiodapotiz N S R
FASD and family planning, with the intention to prevent further pregnancies being alcohol exposed.

The social worker had received trainingtie Families Moving Forward Program and introduced this
AYGSNIBSyYyGA2yYy ( 2during régidr seSshbins ywihYire diakifTNg social worker also

GFrt 1SR 6gAGK wlkedQa Y2G3KSNJ 6KSY | LILIINRLINRIF G§So wl & ¢
K2g G2 YIylFr3aS wl &Qa oS KfeePos dffefiive MSaScarank bstte2 6y y S S
advocate for Ray.

Specific _therapy movided by SLP and OT and schoblK S F2 NX | € R2 OdzyYSydidl GA
neurodevelopmental delay/disability enabled his carer to access NDIS funding for additional speech
language therapy, and occupational therapy input. This involved intensive speech/language
interventions with a consistent message across the home and school environment. At school an
Individual Education Plan was developed and implemented.

An occupational therapist provided information about sensory processing and explicit training of Ray,
andhis teacher and carer ifihe Alert program®&as provided. This providddtervention strategies
2 A YLINE @régulatibréatiizabilify $ofatfend and learn.

Developmental surveillance and revieway was reviewerkgularlyby the visiting paediatric service

and for monitoring of his ADHD symptoms. These were found to improve with carer support and
participation in therapy programs. He was seen regularly by visiting allied health services,
documenting modest improvements ihis language function and attention. School psychology
assessment wasonductedregularly including at the time of his transition to high schimoinform

and update his individual education plan.

Case Profile 8 Adolescent
Serenal6 years

History:Serena is 16 years old. Her mother drank two to three standard drinks most nights during her
pregnancy, predominantly wine and some spirits, a habit that had developed when she moved from
2OSNAESFA (2 ¢2N] AYy K23aLR Gl el when Sergna aizad yelid dldA | & {
FFAGSNI 6KS OANIK 2F KSNJ @2dzyISNJ ONRUKSNE {KlIyy2y
f SFAYy3a KSNI FIOGKSNI A GKS az2ftS LI NByls -#IfQikeaAaK
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mother. Serena has coatt with her mother every few years. Her mother has attended alcohol
rehabilitation programs several times and has abstained from drinking for two years.

{SNByYylIQa FFIGKSNJ KIFIa YlIyeg O2yOSNya | o2dzi KAa GSS\
fact that she is involved in online interactions with older men; including provocative text and photo
YSaal3aAyadr gKAOK GKS LI NByld 2F 2yS 2F {SNByIl Qa 3
Serena is currently living with her paternal aunt due to arguments with tieerfa

Stealing from the clothes stores at the local shopping centre has been a regular occurrence, with
Serena now facing her second court appearance. On one occasion, she was accused of assaulting a
store security officer. Serena appears to have littledenstanding of the consequences of her
behaviour, frustrating both her probation officer and her father, despite their repeated advice.

{ SNByl Qa aO0OKz22f FGGSYRIYyOS KlFa o06SSy AyONBI aAay3f
marijuana in the school grdzy R& | 4 GKS &aGF NI 2F fFad GSNXYo® | SNJ
da4SSYSR WONRIKGQ odzi ¢l & KAIKEE 2LIRaAiridArAz2yl s FTNB
homework. She had agreed to psychology assessment by the school coundgohad been

suggested by her yedr S@St O22NRAYF (02N RdzS (2 {SNByl Qa 02y:
expectation for two years.

Screening and primary careerena was a healthy child whose development progressed well apart

from difficulties sociadiing with her peers in her early primary school years. In later primary school,

her teachers had raised concerns about her ability to focus in class. On some occasions, she had
WSY2(GA2Yy It 2dziodzNBGAQ (261 NRa (S| luk ®NEderstakdh OK (i K ¢
Serena had difficulties adjusting to the learning expectations of middle school, but managed to
develop a peer group and maintained her grades at a sufficient (though low) level so thedrshe
LINEINBaa (2 KAIKAFOORIIOS NI/SMIFBI  SNBIYd Q¥l W20 &
boyfriends from year 7 onwards.

Diagnostic assessmenf: SNByY | Qa FF GKSNJ NBIFIR Fo2dzi C! {5 Ay ['J
from his GP to a paediatrician and adolescent medicine physicia®d ySerQa I dzy 4 F 3N
Wa2YSGKAY3 KIFIR G2 6S R2ySQo

.ANIK NBO2NRA 200FAYSR FNRY GKS f20Ff K2ALAGL €
birth weight, length and head circumference, and a normal neonatal check with no dysmorphology
noted.

Sereh Q& INRHUK LI N YSGSNE 6SNB GAUGKAY GKS KSIf iKE
ANRGUK YSIadNBYSyidao {KS KFIR y2 RAFIAYy2a04GA0 FI OAl
completed a cognitive assessment that indicated her cognitiVis skére in the low average range in

all areas apart from processing speed, which was in the borderline range. Her maths capabilities on

the WIAT Il were overall at the“ercentile, numerical operations were at thépercentile and

maths reasoning ahe 39 percentile.

(s}
QX
QD

U)’?'\‘

The adolescent medicine physician completed a HEADDS adolescent risk and protective factors
assessment, and diagnosed Generalised Anxiety Disorder, Conduct Disorder and marijuana misuse.
She referred Serena for further psychologitegting with a neuropsychologist. Her lawyer arranged
assessment promptly due to her upcoming court appearance. Testing included Serena completing the
NEPSY over several hours with scores below th€ Bercentile in several components of the
Executive &nction and Attention and Memory and Learning domains. Her aunty completed the
Behaviour Rating Inventory of Executive Function dimeéland Adaptive Behaviour Scales, the latter
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showing significant deficits in Socialization Skills (Interpersonal Relaifisnand Coping Skills) and
moderate impairment in aspects of Daily Living.

Serena was found to have significant impairment in the following domains: academic achievement;
executive functioning; memory; attention deficit/hyperactivity and behaviour protdeand adaptive
behaviour/social skills.

¢tKS R2fSal0OSyid LKeaAOAlYy |yR ySdzZNRPLAe@OK2ft23Aal F
marijuana use was considered a significant potential contributing factor to her weaknesses on testing.
Howeverthe effects of her confirmed highisk prenatal alcohol exposure were considered to be

evident in her neurobehavioural and cognitive impairment in multiple domafngliagnosis of

Neurodevelopmental Disordéicohol Exposedlas maddn addition to herother diagnoses.

Blood tests including iron studies, TSH, fragile X and microarray were normal. Formal optometry and
FdzZRA2ft23& (Sadta 6SNB y2NX¥IfX 620K ySSRAy3a G2 0S5
the first time around.

Therapy appoach:{ SNBy I Qa LI NByda FyR flIg&8SNR y204AFASR
the FASD spectrum. This was taken into consideration at her second court appearance, leading to
mental health diversion rather than having the matfinalised in the Chi R NBoyro & /

I YdzZ GARAAOALI AYINBE a0NBy3dGK FyR NBaAAftASYyOS ol &aé8
physical, emotional and behavioural issues, especially her unsafe sexual behaviour and recurrent
criminal behaviour. This included:

A Arrangirg asexual health check with adolescent paediatrician, discussion of contraception
options and ongoing monitoring and support regarding sexual health by a female GP.

A Arrangngher own Medicare card, so Serena could access healthcare independently

A Referralto youth mental health service, for:

0 Regular counselling/therafye anxiety disorder, emotional regulation, marijuana
use and sexual/social relationshjpg A 6 K { SNBy I Qa OF NB3IAGDS
appropriate

0 Psychiatry assessmefgarticularly regarding mdication option3.

A Case coordirtion/case manager through the juvenile justice system or family support
organisation

A /I NEIAGBSNI adzLILI2NL | yR SRdzOFdA2ys 6AGK {SNBY!
connected to a parent support group

A Developing arindividualised educational plan:

o Emphasis on a life skills curriculum and keeping Serena in school, including
recognition of her Specific Learning Disorder with impairment in mathematics.

0 Vocational support, developing strengths and interest area (withosk
involvement) in hairdressing

A Case conference arranged and planned 6 monthly.
Developmental surveillance and reviewn ongoing plan of reew for Serena would involve:
Psychologist (weekly/fortnightly)
GP (3 monthly)
Adolescent physician (@onthly).
Psychiatrist (yearly/as required).

To To Do Ix
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4. KeyFindings
This gction sets out:

1 Key findingsof the review of FASD across the life coutseassist withplanning access to
interventions, services and supports for people living with FASD

1 Aframework of principles and best practice indicators to guide NDIA planning prodesses
disability supportwhich assistindividuak achieve tleir best possible life outcomes

1 Guidance relating to the level of support for individuals with FASD impatsn#rvarying
severity.

4.1 FASD over théfe course

Lack of awareness of FASD is one of the overarching constructs currently disrupting the capacity of
many individuals living with FASD to access the services and supports they reduileparticipate

in society®. FASDpresents as a rangef lifelong primary disabilitieswith strikingly high rates of

secondary effecton daily functionand participatiod®. Primary disabilitiesare thosedisabilities

caused directly bprenatal alcohoexposure Secondary effectéinclude mental health problems, drug

and alcohol dependency, and contawith the criminal justice systemSecondary effectsare

disabilities that an individual is not born witAreventablesecondary effectsnay be described ahe
Oz2yaidlyld YAadadzyRSNEGEFEYRAY3I 2F LINARYINEB RAAFOATAGA
develpmental age and the environmetit This may be the result of the primary FASD disabilities not

being appropriately addressed.

Accumulatingevidence since the late 198Qs primarily from the USA and Canaddescribes
impairmens attributable to FAB and associated interventiotfs!’ 18 19 20 Despite tle increasing
evidencehealth, education and social support systems have continued to struggleadétuately
supportingindividuals living with FASD

The burdenof FASon individuals and theifamiliesis increasedwith this lack of awareness In a
number of studies caregivers describe treatment barriers, unmet needs, andelvigls of parenting
stres$?. While earlychildhoodinterventionis known tomitigateimpact, FASD isften not recognised
until a child enterdormal education.For example, in a very recent studyttwfoster and adopted
children; 86 per cent of youth who met criteria for a diagnosidated to FASDhad never been
previously diagnosed or had been diegnosed. Even ifFASD isonsidered, ther barriers may delay
understanding the full extent of Yy A Yy R hédodedzlodm@riiaimpairmentsand what this
means irtheir daily life Among health and other professionafer examplein education and justice,
understanding of FASD is omhore recently gaining awareness with significant gaps existing in the
knowledge base grofessional&' 2°2627,

Over the lifespan, caregivers and individuals with FASD interact with a wide range of Sgsteces,

but frequently encounter barriers. Caregivers raising children with FASD have manyionpoeant
need<® Access to appropriateervices and supports across all systems of care is a clearly stated need
and a high priority among caregivers raising children wi#8[B and community professionals
supporting them® %, These caregivers also show significpatenting stres® and at levelshigher

than those raisinghildren with autisn.

While there are barriers foindividuals living with FASEhere arealsoenablers These includehe
presence of known protective factors, such as a stable and caring environmenasamting
individualsto have easy access the services and supports they require acrossithige. When
combined, the evidence suggedtsat integrated support anccoordinated service delivergt key
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transitional points maximisé¢he lived experience oéach persorwith FASDWhat are lacking are
systembasedapproaches, such as case management models, to support integration and coordination
of services and supportén approach to management of FASD over thetifese that is multilateral,
crossdisciplinaryand collaborative is requireth enhancethe quality of life for individuals, families

and communitieand can assist to mediatagainst the vulnerabilities present wiASD.

4.2 FASD and functiaa impairment

Functional impairment in FASD falls intatiwoad areasl] underlying brain functioningand, 2] the
behavioural consequences whpaired brain functioningunderlying brain functioning ieferred to
throughout the review as thbrain domains of functional impairmentinterventionsdescribed irthis
review are thosdargetedat modifying behavioursesulting from functional impairment

The range of dmains offunctionalimpairmentis explainedin detail in Section TwoThe dmains
correlate to one or more brain regigsmresponsible focontrolling human functioning and behaviour
creatinga uniguebut variableneurodevelopmental profileFor eachindividual withFASDwhile there

is an obvious overlap betweamderlying brain functioningnd behaviour it is evident that recent
research is emphasising the primacy of identifying which neurodevelopmental domains are impaired
prior to considering how to modifyesultingbehaviours through targeted intervention

Ideally, a diagnosisof functional impairmeat achievedthrough comprehensive, multidisciplinary
assessment is required to set in motidhe most relevantinterventions and supportsfor the
individual A specific diagnosis (FAS/pFASIAE) on the FASD spectrum does aotomatically
O2yySOiG G2 I+ WYFTGOKSR aSiQ nreafifests & wdigue Ndfieyofi &> |
neurocognitiveimpairmentsthat expressdifferently over their lifetimé® 34, Assessmentf impaired

brain domainsis therefore not a onetime processand is not reliant on diagnosidccess to services
requires more than a diagnostic label and must be basetlantional need As tasks associated with
RIAf& FdzyOlAaAz2yAaAy3a 6S5S02YS Y2NB 6sBe¥shibrnfekassesémeita & (K S
isrequiredto evaluate the severity dinctional impairmentat knowntransitional times.

QX

The categories of neurodevelopmental impairment commamintifiedin FASD, for whichvidence
based interventionshave been identified, include:

1 Adaptivefunctioning(everyday skills required to function and meet environmental demands
includes motor skilllanguageand social communicatign

1 Behaviourand selfregulation (attention, hyperactivity, impulsivitysensory processing,
impulse contra).

1 Cognition and executive functioning (academic achievement, memarggement,
organisationattention, visual motor integration).

4 .3FASD and intervention

While earlydiagnosis leading tearly intervention may occur for children withdistinctive FAS s
demonstrated througttardinalfacial characteristics and growth impairment); other cleldron the
spectrum, without thesdeatures, may miss out on crucial eaclyildhoodintervention because ch
delayedor inaccuratediagnosi®®. For example, infantand young children with FASD may initially be
diagnosed with Global Developmental Déf{gr be missed altogether if their delays are subtigen
knowledgeof prenatal exposuresincluding alcoholis missing With limited FASDawarenessand
diagnostic cpacity in Australiagiagnosis may be delayed untibdyears ofgeor later” or may not
occur at all These circumstances delay the implementatioraofnge of interventiongssentialto
improving the funtioning of children with FASE Implementationof routine sreening for alcohol
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use in pregnancgnd subsequendevelopmental surveillance offemts known to beat highrisk for
FASD majower the age of diagnosis and enable eatiyldhoodintervention to be instigatedn the
future.

At a policy leve taking a life course approach todiagnosis, screening, referral,and
assessmeriteassessmentelated to FASD will direct children and families into relevant supports,
servicesand interventions at the earliest opportunityhisapproachrequires cleaarticulationby the
NDIA toensure that eaclindividual affected byrASDat which ever agé¢his is identified can enter
and exit a life course trajectory of suppas required and atransitional times to enhance their
capacity to participate in educatn, employment and social activities. Theare clear benefits to
individuals in this approach, not least becauke economic impacts of the chronic and lifelong
conditions associated with FASBn be reduced through timely and appropriate interventiordan
suppor€®.

Key findings summary

It is established that FASD is a lifelong condition characterised by a range of sigritozeins of
functional impairment often requiring behavioural modificaticend environmental accommodation
interventions

FASD is characterised by primary disabilities which are the result of prenatal alcohol exposure.
Secondary effectare those disabilities than individual is not born with but are caused by a lack of
appropriate services and suppottsaddress the primgy disabilitiesIndividuals affected by FASD wil
havevariedneurocognitive profilsand the extent of individual impairment may not become appargnt
until there is formal engagement with education. There is a growing body of evidence on effective
interventions to address different aspects of cognitive and behavioural issues associated withl FASD,
which benefit from exposure to services and supports designed to address these.

While early diagnosis @ssessment is optimal to enable eacljildhoodintervention to take place
there are key transitional points along the life course when individuals are likely to benefit| from
assessmerite-assessmenand referral to age appropriateinterventions designed to improve daily
functioning and participatiomi education, employment and social opportunities.

Page?2



5. Domains of Functional Impairment

The domains ofunctionalimpairment associated with FASD diagnosis are signifaashtdistinct to
eachaffected individual. Understanding the extentin8lividualimpairments and the points at which
these are able to be identified is crucial to establistdngathway toappropriate interventios. A
detailed presentation of theanalysis ofstudies directly related tacentral nervous systenfCN$
functional impairmerts indicated inFASDs included inSection TwoThemost relevant outcomes
from analysiof the evidenceare summarisecdhere.

Overal] the evidencedemonstrates that deficits in theexecutive functioning skillsf individualsare a
hallmarkof FASE. The complexities of executive functioning in daily life, and how this might interrupt
individual capacy, is discussed in detail in Section Tv@ther affectedbrain domainslikely to be
impaired are attention/activity level/sensory processing, academigchievement, daptive
behaviour/so@al skills/social communicationpgnition (or global desfopment if < 5 years of age),
language (expessive and receptive), memonjiné or gross motor function,fiect regulation (e.g.
DSM5 criteria for major depresee disorder social anxiety disorder e)c and sructural
abnormality/microcephaly/hard neurological signs/seizure disordéssessment related to the
functioning of hesebrain domainsare critical to successful FBSdentification and managemefit
Anintegrated approacho management musthen be considered within the context of theveryday
environmens of the individual with FASB

Executive functioningencompassesintellectual abilities, activity, attention and information
processingselfregulation language, visual processing, learning and memory, number processing and
social ognitiort®44, Adaptive functioning incorporatesinction and participation in activities of daily
living,social participation and work or school performaffcehile sensonprocessing relateto how
information is received througthe sensesnabling anndividualto function smoothly irtheir daily

life*®. Selfregulation refers to how efficiently and effectivelyparsondeals with a stressor and then
recoverg’ *8 “°, With FA®, asbrain injury occurs genatally, this interrupts a O K A a4bRtpta self
regulae behaviourwith outcomes includingmpulsivity, a lack of social inhibition and impaired
languagedevelopment®.

An important note forthe NDIAis the cautioususe of 1Q scores as a determinant of eligibility for
services and supporesIQ is not always indicative of impaired functionfogpersons with FASOFor
example, bildren who have been prenatally exposed to alcohol have been found to have lower overall
intellectual functioning, howeveheir intelligence scores have been found to vary widely within this
population. IQ scoresn those with FASPan range from akw as 40 to as high as 14 There can

also be a significant discrepancy between IQ and tdagunctioning, in that a child may have an
average IQbubedzy 6t S (2 FLILX @& Ad Ay Iy WFERFLIGAGBSQ YIyy
Further, cognitive functioning is affected even in children who do not show the facial features that are
characteristic of FAS. In the absenceanfidl featuresa measure of IQ may be used bl¢ average

IQ estimate for individuals with FASD is280’herefore,overall functional needmust determine
access to support in the presence of FAS&nd using an IQut-off is not recommended

It is worth noting that there is a striking similarity betwe@NSabnormalitiesand the behavioural
phenotypesof traumatised children and children with FASD. This apparent overlap has not yet been
well addressed in the medical or behavioural scienceditere®. For the purposes of this review, we
note that childhood traumaccurringindependenty of FASD may contribute to exacerbatiorFé&SD
impact.
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As children with FASD get older, they lag further behind their peers irrespifatory and social
communicationabilities® °¢, Children with FASD have a predisposition and vulnerability to mental
health disorders and are at risk for abuse and neglect over their life colinsg.havéncreased rates

of externalising and internalisgbehaviouraproblemswhich arecommonlyreported byboth parents
and teacher¥ %8 Externalising problems includ&DHD andmpulsivity with signitant deficits in
social behawiur including aggressiéh Rates of oppositional defiant disorder and conduct disorder
are also elevéed in alcoholexposed childref further exacerbatingdeficits in mood and behavioral
regulation.Internalisngsymptoms such as loselfesteem social isolation, and mood disorders such
as major depressive disordend suicidé& are frequently eported with higher rates of negative
affect®?. When an early diagnosis is absent, arlgintervention is not implemented esondaryeffects

are more likely. Thedacludedisrupted school experiensgtrouble with the law, inappropriate sexual
behavour, and alcohol/drug problents.

Thereis no wellordered ageand stage categasation ofdomains offunctionalimpairment related to
FASOnN the literature Instead, theavailableevidence has beemynthesisedoelow to highlightthe
likely age related progress of functional impairmentsThese aredescribed for: infancy/early
childhood;childhood 4 to 12 year$; adolescencél3 to 18 yeary and, adulthood

5.1Infancy/early childhood

More evidence is needeihvestigatingthe impact of alcohol in the-8 age rangeHowevet in the
neonatal periodit is possible to assessabituatiorf* and other infant behavioursFor example,
abnormal rates of habituatiohavebeen related to latedelays irintellectual developmerse. Further,
neonatesdisplayingdifficulty in maintaining calm/alert sleep states suggeshat selfregulatory
problemsare evident from the time of birthOther neonatalcharacteristicxorrelated with penatal
exposureto alcoholinclude: increasedhand to mouth activity, a strong/ORO (startle) reflex,
hypotonia (reduced muscle tonehdadelayed stepping reflex thresholHarlynon-specifidndicators

of developmental vulnerabilitincludefeeding difficultiespoorvisual and auditorjabituation, sleep
disturbancespoor sleep/wake cycleand delays in reaching motor milestones such as sitting, crawling
and walking®.

Insecure #tachment and parentinglifficulties and irritability (negative affectivitypf the infantare

often reported with suspected or confirmed prenatajpmsure to alcohoh Q/ 2 y Y Ray(2009)R
provide a comprehensive review of psychiatric conditions associated with prenatal alcohol exposure
as these relate to the life cour¥e Overall, nsecure attachment may lead to impaired or atypical
sociatemotional development, poor school readiness, behavioural problems, psychiatric disorders,
and impaired long term mental health outconi&®.

In early childhood, global developmental delay in the conteknofvnprenatal alcohol exposunaay

be a canmon indication of FASRlthough more subtle deficits are also commaordeed, yst over

half of children aged birth to 3 years withhenatal alcohol exposur@r with FAS/pFAS) show marked
developmental dela¥. This includes delays in gross and fine motor skills, speech and language,
cognitive and social and emotional developmeltiis means that many young children who later have
diagnoses on the FASD spectrum (including FAS) are not identified by common methods
ascertaining early, globdevelopmental delajf.

Infants and young children prenatally exposed to alcohol atsghave a variety of associated medical
problems such & hearing and vision impairmesind failure to thrive.Birth defects of the heart,
kidneys, and musculoskeletal systemnd structural CNSabnormalities have been commonly
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described in FASD and must be considered durindgjecakassessment. Ongoing management of these
important medical issugsitsalongside neurocognitezand behavioural interventions in FASD.

5.2 Childhood 4 to 12 year$

By the time a child reaches four years of agedenceshows the main difficulties starting to emerge
are attention’?® 7 (a component oexecutive functioningandbehavioural problem& "¢ within the
seltregulation and socialcommunication domain®f functioning gros$’ and fine motorskillg® 7
sensory processingnd adaptive functioniry 8. A widervariety of neurobehaviourassessments
can beadministeredin this age rangéseeTable 8 Appendices)In addition to attentiorl difficulties

and slowerreaction times, children around this age have also been noted as acting young for their
age, with hyperactivity reported and impulsivity and restlessess or irritability also becoming
evidenf? It is important to note that the inattention and hyperactivity associated with prenatal
alcohol exposurenaydenote a particular clinical subtype with an earlier onset, a different clinical and
neuropsychological preseation, and probably a differential medication response thdiopathic
attention deficit hyperactivity disorde ADHD?? 8 which isa common comorbiditylongside FASD

Children in the 8 years age range have been shown to have sensory proceghgction using
the Short Sensory Profile (SSP) arlde sensorimotor core domain onthe NEPS$M (a
neuropsychological assessment tabin typically developing childreas well as more problems with
sensory modulation and sensory motor performan¢eey also haveanore significant difficulties in
the spelling and arithmetic sections in th¢ide Range Achievemenedt WRAT3) with significant
correlations between the SSP and the maths and spelling sections of the-8YR4ghesing a link
between €nsory processing dysfunction atiee academic function of some children with FASD

It is noteworthy that bildren with pFAS or NEAEmay perform worse with their sensory processing
scores and adaptive behavioutsan thosediagnosedwith FAS but perform better on measures of
intellectual functionin. These results support the theory that deficits in adaptive behaviours may
be independent ofower IG7 88, Lower levels of adaptive functitng can be assessaasing specific
toolssuch as the &@lesof IndegendentBehaviourRevised SIBR)or the Vineland Adaptive Behaviour
Scales (VAB®) determinethe degree of impairment and its impact for thedividuaf® *.

Generallyseltcare, sekmanagementand social functioningare impaired and may changeduring
childhoodas the complexities of the tasks and activities incredserexample, inyounger children
toileting, dressing and mealtiméelaysmay be evidentwhile in middle childhooghroblemssuch as
understandingnoney/valuewill start toemerge Childrenon theFASBpectrumhavealsobeen found

to exhibit disruptive uncooperatve and sociallynappropriatebehaviours compared witkypically
developing children; requiringxtensiveor frequent support and supervision to manage daily adaptive
skils and behaviour compared with typically developing childrely oeeding intermittent suppoft

92 Mental health and behavioural disorders magomanifestfrom this agé®,

Jeepdisturbances have an impact dehavioural outcomesarticularly selregulatior?* but alsoon
memory, learning, attention and cognitive flexibilitfhesehave alsobeen identified in other
neurodevelopmental disorders such as autism or ADHD with studies repoegindpighratesof sleep
disturbancesn affected childref *.

All these indicators support the need for referral to diagnostic anavaitidisciplinaryassessment
services if FASD has not previously been identifiedhe potential cause of emergirggypical
behaviours.
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5.3 Adolescencd13 to 18year9

Diagnosisand assessmerif FASD in adolescencand adults creates special challenges due to a
change in or lack of physical features as well as additional environmental factors that add to the
AYRA@GARdIZ f Qa KA &l 2 NBusdéaddnfientdl Bealth pradRrR&2At recantgrBss R NHz3 |
sectional studyconsideredage related differences across a broad rangenefiropsychological
variables in three age groups5-8, 912 and 1317 year®. This study is an important attemjait
understanding howneuropsychological impairments manifest across the life course of chilrdn
adolescentswith FASDAcademic achievement, languagegemory, visual motor coordination and
executivefunctioningwere all areas of impairmentlentified inchildrenwith FASDIn terms ofage
related differencesthe brain domains where older subjects performed worse than yoursydsjects

were: executive functioningarithmetic, learning and memory, visual motor integration and motor
abilities. There were no significant differenaadQ between thehree age groupsn this studywith

mean IQ scores of 85 across the theme groups.

With regard to acdemic achieverant, arithmetic § the greatest aa of impairment consistent across
studies ofFASEF. Impaired eceptive language as measured on Beabody Picture Vocabulargskc
revised PPVIR) is also consisterwith other studies®. Both childen and adolescentsith FASD have
been shown tchavesignificant difficultywhen tested orlearning and recall of verbal informatit
although it has been found thawhile explicit memorymay beimpaired, implicit memorymay be
intact!®?,

Attention, spatial learning deficitand tasks requiring the complex manipulation of informatiori4
year oldshas been reportet®. Other studies have reported difficulties with problem solving, verbal
and spatial learning and flexibility of thinkirghich were identified using the cardrsimg tests of the
Delis Kaplan Executive Function Systeri P S+

Secondary effects that have developed as a reaction to, and as a way of copintheviginimary
impairmentsof FASDOnclude increasedanti-socialbehavioursearlier use of alcohol anather drugs

increasel seltperception of difference and, the selfconcepualisation2 ¥ 6 SAy 3 | . WL} 2 NJ
Stress is identified as a trigger for more difficulties with organising materials and processeithand

a high impulsivity rating on theh@d Behaviour Checklist (CBCLAdolescents have personally

identified their school experiences as difficult as thegort findingA G & K NR G2 theyS| Ny ¢ =
may not identify that FASD was the reason ibdrtheir learning difficultie’$®.

In additionto the tasks of adolescent developmeandliving with FASsome adolescents may also
have children of their own to raise who may or may not be residing in their aentingwhen
affected byFASD represents many challengesl is an important opportuty to begin interventions
that can minimise secondary effects and promote coping with the brain based primary impaitthents

In adolescents and young adults, mental health concerns @ften expressedin alcohol
misuse/disorder¥” 1%, depressiof®® 1° and suicidé!! and a variety of other mental health
disordersd®? A general lack of engagement with the community and contact with the justice system
are other common characteristiggentified in adolescenceAlthough not specific to adolescenchet
impact of ASD is also mediated by environmental factors such as living with an alcoholic parent or
being subjected to child abuse or neglect, or other adverse life conditions such as poverty which often
lead to child welfare involvemet Yy R | OKAf RQ&® I RYAaaAzy G2 OF
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5.4 Adult

For overthree decadespioneeringFASDesearcher Ann Streissguth hdscumentedrisk factors for
secondandisabling effect®r adverse life outcomeassociated with a FAS diagnoBisr youngadults
mental health problems contact with the justice system, disrupted education, aaf@tohol
dependencésubstance abuse issues weignificantat 21 years of agehilstless tharlO per cenbf
subjectswith FASD wereable to live or work independentlyMotor deficits were alscevident,
particularly speed of information processiid Frequent adverse life outcome included
inappropriatesexual behaviour$40-50 per centincreasing with age) andental health problemsat
higher than 9Qper cent®. Cooccurring risk factors includeoking the victim of domestic abuse or
violence In addition the incidence of independence in daily living activarasngst 21 year olds with
FASDwas very low for activities such as managing moaweg making decisionsvith 80 per cent of
individualsrequiringhelp or supervisiot®.

Other evidencdrom a long term German studfyy demonstrated that haracteristicssuch as growth
retardation, microcephaly, developmental delay and hyperactiyéigerally persisted into adulthood
While FASfacial features presentarlier in life were geneally not apparent in adulthood, the
continued prevalence of microcephaly at follow up was strongly correlated with those subjects who
were intellectually disaled at the initial assessment. In that studlgere was a high persistence from
childhood to adulthooaf aggressiveexternalisingnd delinquenbehaviourabroblems In addition

a number of secondary life outcomes indluglpoor school achievement (49 per cgrandreceiving
special educatiopastprimary school (38 per cenivere evident In that group onlyl3 per centhad
completedsecondaryschool and held an ordinary joB7 per cent lived in institutions, 35 per cent
were in a dependent living situation with assistance from others, with dalper cent able to live
independently alone

In a further study, dxteenyoung people(age range 127) with FASD ané range of intellectual
functioning levels (low average to above aver#@emanifested clear deficits on neuropsychological
measures sasitive to complex attention, verbal learning and executive function. Both the frequency
and severity of cognitive impairment demonstrated in both FAS groups were greater than would have
been predicted on the basis of 1Q aldte
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Domains of ImpairmenSummary

There area range of neurdevelopmental domains, including neurocognitive, adaptive functior
and behavioural and sefégulation which are impairedn individuals with FASEach affected
individual has an individual neurocognitive profile résig in functionalimpairmentsto any ofthe

ning

brain domains andwhich may not become apparent until formal engagement with the education

system occursAttachment difficulties in infancy andoth globaland subtledevelopmental delag; in
the context ofprenatal exposure to alcohomay be usefulindicators highlighting the need fa
multidisciplinarydiagnosis and/orlassessment for FASD assist with earlychildhoodintervention.

Thedomains offunctionalimpairmentconsidered for FASD diagnoais:

Attention/activity level/sensory processing

Academic achievement

Adaptive behaviour/social skills/social communication

Cognition (or global development if < 5 years of age)

Executive functioning

Language (expressive and receptive)

Memory

Fine or gross ntor function

Affect regulation (e.g. DS criteria for major depressive disorder, social anxiety disorder etc.)

Structural abnormality/microcephaly/hard neurological signs/seizure disorder

Assessments relevant to measuring impairments inlifeen domains are criticab successful FAS
identification and managemenThis needs to be followed by amegrated approach to managemel
within the context of the environment of the individual with FASD

Functionalimpairmentsrequiring substantiabr very substantial suppo#dre reliant on an individual
profile beingdetermined for each individualyith reassessment at transitional times across the

courseto determine which types of support is required relevant to the impairm&#assessmeris

vital to continue to provide appropriate support for the individual with FASD as task demands in
with ageand with the increasing incidence of comorbidities such as mental health disorder:
significantly impact odailyfunctionality. Functional need must determine access to support in FA
irrespective of thantellectual abilityof the individual.

=
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6. Interventions

Treatment andmanagement approachesddressingrimarydisabilitiesand secondargffectsarising
from FASCare evolving

These ardoased on increasl understanding of brain structure and function and what happens when
brain domains are impaired through prenatal exposure to alcoh@urrently, nterventions are
focussed onimproving individual daily functioral capacity and are therefore cornerstone to
improvingbehaviours resulting fronmpaired brain functioningnterventionsmayinclude both those
directed at the affected individual and those whalsosupport family members and caregivers.

International guidelines have recently been published by $ubstance Abuse and Mental Health
Services Administratio(SAMHSA) in the USA with a Treatment Improvement Protocol (TIP 58) for
Addressing Fetal Alcohol Spectrum DisortférsThe TIP 58 provides information and concrete
resources, strategies and example poli¢@belp guidethe provision okubstance abuse and mental
health careservices which are FASD informed.

Interventions specificto education or justice programs or which solely utilise pharmacobgical
interventions for individuals with particul&ASheurocognitive profilesinder medical management
havebeen excludedrom this review Rather, mnterventions which have been developed, trialled and
evaluatedfor participants with FASD oingilar conditionsand which are integrated across settings or
are primarily community basedhave been includedCollaborative interventions whiclnvolve
family/caregivers teachersor community support workersand/or therapistsin an integrated
NEBaLRyaS (2 | yhaveydeiidhtiRedzsipditiulaygie iR to NDIA.

Asthe evidence base fdnterventionsis emerging referenceis madeto both higher and lower level
evidence(i.e. Level 1¢ sufficient rigaur associted with study design and outcomesand Level 2¢
limitations in study design, but of sufficient quality as emerging evidefdegenty one quantitative
studies of sufficient quality are included in the critical review with th&rvention programs
summarised in Table dndset outin detail inSection TwoEmerging interventionare addressed in
this sectionwith further detail of these inhe AppendicesAnadditionalnine intervention studies in
progress or recently completedre also describe@Table 11, AppendicesA number of these are
funded by theUSAGCentres for DiseaseControl and Prevention (CD@hd appear to be high quality
RCTwwith adequate sample siz&ivequalitative studies of sufficient rigot.evel 1 evidencd)ave
also contibuted to the evidence base included in this review.

The review ofnterventionshasalsoenabled identification ohotable principlescurrently informing
interventionpractice,and whichtherefore constitute currentoest practiceguidance This information
has been extracted as plannipgnciples and best practice indicatoendis describedfurther in the
Discussion

6.1 Overview

Recent advances in cognitive neuroscience anderstanding ofthe neulopsychology of FASD is
maximisng the success dhterventions designed for childrerrgnatally affected by alcohP 121122

A neurodevelopmental framework based on cognitive neuroscience principlesefore guides
development of interventions for children with FASD. Within this framewakgdted, domain
specific interventions (e.g. targeting executive attention andsajfilation) are hypothesised tead
to generalised improvements in cognitive function and behavfdur

From the outset itis important to consider the chijdjoung persoror adult with FASD withirhe
context of his/hereveryday environmentenablingpathways tothe sharing of resources between
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health, education and other involved serviogsn effect a coordinated family + school + therapy
partnershipapproach This partnership approach requirexcaordinatingor lead agencycapable of
appointing case managersn the case of young adults who have left the education system, a
partnership approach is still relevant, but will potentially involve different agerwissrvicesn place

of school It is vital that the family remain central to all aspects ofdecision makingwith the
intervention team How coordination is undertaken will depend on the locatitwe,available agencies
(for example,the Disability Serves CommissignWestern Australia) woikg with a family to
determine what is required to reach identified goalsd facilitatingaccess tadhe availablesupport
services.

Toachievefunctional goalsequires a holisticapproach paying attention to familial, community and
cultural considerationsrelevant to the individual.Given the heterogeneity ofCNSeffects, a
neurodevelopmentaprofile specific to the child or adult ieeededfor intervention planning Such
profiling gives vitalbackgroundfor planningwhich resourcesare requiredfor the individual taking
accountof the range of neuropsychological variables that meyaffected?”.

In a review of interventionsiow availablespecifically for FASD, factonsted asassaiated with
success incluak

9 Parent education or traininglongside interventions faa childwith FASD

1 Explicitly teaching children with FASRIlls that typically developing children may learn
through observation or abstraction

1 Integration ofindividualised interventions intanexisting system of treatment (e.g. local early
childhood intervention services, school based education servjcesiversal services and
everyday environmen)$®.

It hasalsobeen established that asandard practice st individuals with FASD benefit from multiple
types of interventionservice$?. These include occupational therapy, speech and language therapy,
psychological therapy, physiotherapy, social support andindividualised education plans.
Interventions will change over time depending on the number, type and severity of FASD associated
problems.This further emphasises the principle afead agencgupporting acoordinatedfamily +
school+therapy partnershipvhichfacilitates access to mltiple interventions, especially whehese

are provided in different settings and inva@wnultiple agencies.

Intervention recommendationwviill vary according to agef the individual with FASDvith evidence
supporting recommendationsfor family support resources and social servitéld welfare
interventionsmade to children aged tih to two years Mental health recommendations and referrals
to community based programs for recreation or leisure activigigs highestamongchildren agd 3
years and olderSpecific behavioural or environmentdcommodationsnayincrease with agewith
ahigh proportionof this type of intervention recommendaticamong childreraged 12 to 18 yeat¥.

Principlesfor inclusion ina general frameworlproviding guidanceon best practice specific to FASD
include:

1 Capacity building for familiend wrapping servicearound the child

1 Reducing stigma and shame for parents whose children may be diagnosed with EASD (e
acknowledging their concern for th@ K A f Rlf2#ég aad3Heit importance as a member of
the care team)

1 Acknowledging the challenges of parenting a child with FASD and encouraging parents and
caregivers to pay attention to their own needsgludinghelping families to access respite

careto reduce family stress and improve family function
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1 Providing resources (@, parent management training and parezgunselling parent support
groups)

1 Assessing family members farental health problemssubstance use and addiction and
helping them dtain treatment

91 Determining the risk for child abuse, neglect, and violence in the family and providing referrals
as indicated

1 Helping parents and caregivers to identify available intervention servicgs ff@gough the
school or community)

1 Working with parents and caregivers to ensure access to appropriate services, including
vocational training and skills of daily livinggepersonal hygiene, money managemeéft)

While these general principles are a starting point, there are other considesat@@avantto the
Australian contextvhich NDIA would need to take account of to formulate best practice guidelines

6.2 Cultural security

Panning FASD services and suppuaitien these are intended fdndigenousand otherculturally and
linguisically diverse (CALD) peoptequires considerationof culturally specific factorsvhich may
affectaccess and service delivegurrently, here are no evaluations of Australian programs aimed
at alleviating the effects of FASDIndigenous communitié® or indeed in CALD populations.

Instead evidence fromUSAand Canadian studiggentifies programsshown tobe effectivewhen

used in contextshat are not specifically Indigenousut whichcouldbe interpretedand adaptedor

use in the Australian Indigenous or CALD confEixése arethe Families Moving Forwarérogram

ParentChild Assistance PrografRCAP) KA f RNByYy Q& C NRebrgcyaitivd Mdbiltatigh A y A y 3 T
Therapy, The Alert prograrfi, and, computerisedattention training(CPAT) Other programs in use in

the Australian context, such as Triple P, miglsbbe useful.

While The Alert prografiis in use in Australia for autism and other neurodevelopmental disabilities

it has only very recentli2015)beenintroducedin remote communities othe Fitzroy Valley, Western
Australig in the context of a randomised controlled tri@dapted to suit thespecificcultural and
languagecontextin a largelyindigenouspopulation with an identified high prevalencé FASDFor
example, assessments used to determine impairment in executive functioning anegdHtion

have been translated into local languages and local Aboriginal researchers employed to administer
these assessments.

Thereare alsosome generaprinciples drawn from the broader health service delivery sphere which
are relevant to providinglisabilityinterventions, services and supportslimigenouscontexts.

For example, moss culturalissues andanguagedifferences,and logistical challenges of delivering
services taregional and remotdndigenouscommunitiesall need to beconsdered whenplanning
referralsin all Australian states and territories Further,understandng the social determinantdived
histories and the impact of intergenerationaltrauma on Indigenous pople in Australig® are
important considerations in a planning procesally, consulting closely with and drawing on the
strengths of local communitieis likely to improve the capacity to engage affected individuals and
their families with available services when these are provided in a culturally secure way.

A strengths based approach has beemfdto achieve positive outcomes in supporting and enhamncin
good family functining among Indigenous familiés Two Australian case studighat provide
guidance with an objective tsimultaneousy strengthenindigenous &mily functioning and address
the risk factors associateditlv negative family functionin@re relevant Theseare the Learning
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Together (Literacy) projecta literacy and early learning program delivered through facilitated
playgroupsfor Indigenous andhon-Indigenousfamilies with children under 4 yearand, the Jaris
Aboriginal Corporationworking with marginalised Indigenous families to improve health, child
development and family functionirtd’.

Drawing on the Canadian experience indicab#iser potential approaches that may provide guidance

in the Australian Indigenousand potentially also the CALR@ontexts. For example,virtual
collaborative processesinvolving researchers, servigaroviders, health system planners and
Aboriginal health advocates in small virtual communiti#® being usedo address theneeds of
Indigenous womenusing substancesn Canad&2 This approachis enabling widely dispersed
geographical areas to come together and shiafermation, while maintaifng cultural sensitivitiesA
holistic approach that addresses vocational, mental health, pimgsical health needs as well as
culture and tradition can improve interest, engagement and relevance of treatment for fattfilies
There is potential for this virtual collaborative process in the Australian context using existing
telehealth services.

Similaly with the Canadian experient&AustralianAboriginal and Torres Strait Islandgildrenare
more likely to come ito welfare care more frequentlyThisis oftenas a result of the presence of
multiple risk factorsincludingearly lifetrauma. Understandings required thathis most likely stems
from the negative impacof racism, poverty and intergenerational traumghese issuelsave arisen
from a combination of policy andocietal impactsexperienced byAboriginal and Torres Strait
Islandes peoples(p.8)=¢. These circumstances provoke otheariableswhich lead to childhood
trauma, includingalcoholuse by parentsto cope with adverse life conditions, with substance use
during pregnancyhe primary riskactor for the occurrence of FASD

To address family functioningnentoring programs based on the Parebhild Assistance Program
(PCAPodel to supportwomen after childbirth, and advocay/mentor type programs for women
with FASD themselveare showing promise withinndigenous populatiost®®. New efforts are
underway to integrate these programs with other elements, suchnasrporatinginfant mental
health interventions with the PCAP model, to further enhance their effectiverilssseapproaches
assistaccess to sergés and supports whethese systems are integrateahd culturally secure

It is evident there is a substantial gap in evidence related to effective services and supports for both
Indigenous and CALD populations. In a highly ethnically diverse population as exists in Atlssralia
is an area requiring attention.

6.3 Family centred care

Family membersfoster carers and the broader communiithay a crucial role in supporting individuals

affected by FASD to achieve their full potential. This is particutagyas the capacity to live and work
independently is often limited. Family members may not be the biological parent/s, and may include
relatives, foster carers and other noelated caregiversf YA f & W{ieLISQ AdhedAIy AT,
diversity of familiesncludes birth, foster, and adoptive families and they all respond differently to the
presence of a child ith FASEF®.

Estimates of the percentage of children with FASD raised by people other than their biological parents
range from 60 to 80 per cemicross Australia, Canada and North Améffda! 142 Foster carers may

not receive adequate information and support from professiofdsnd havehighlighted the need

for respite careinformation and training about disabilities, and access to support seifc&here is

also an identified need famproved knowledge of FASD among the heattre professionals who
foster carergely on for support and advocady®.
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Regardless, whoever constitutes the family of a child, adolescent, or young adult with FASD idea
plays an integral part in the educational and services and supports planning process, with the
individual and family involved in goal setting. Further, the family also requires services and supports
to assist them in caring for those in their cafdieR A @S NA A { &neddFto b FelcogriistahdS 4 Q
the views of family considered central to planning processes.

Familycentred care means that service providers join in partnership withitldévzidual and their
family to identify goals for interventioand to plan services and supports. This approach also requires
GKIFIG OFasS O22NRAYIFG2NAR Sy3lF3S Ay odzif RAy3a GKS
informed choices and to advocate for the person with a disabflitysapproach is congent with the
specific principlesdentified inthe NDIS Operational Guideli®anning and Assessmer@verview
(v2.0}*"in addition to the general pririgles of the NDIS Act 2013

Canadianresearchhas usedthe social determinants of healtlas aframework for intervention
planningand evaluationof FASD prevention and support prografisPotential indicators oh FASD
informed approacho planning includg@rograms and service providdnaving training in FAS{using
LISNE2Y TFTANRG AMIKY Tdz2{ 3% 20 Félayidgd tethtidnal@rid stieythbased
approach gealing practice to developmental agemakingaccommodations forcommunication,
program format and physical environmenisingan individualised care plan and one to one [goif;
having ongoing FASD foced supervision and, agenciesbeing resourced to enable smaller
caseload¥®.

SomeFASD speciffamily centred cargprogramsthat have been evaluateihclude The Step by Step
program®’, the Families Moving Forwargrogram®:, the Parent-Child Assistance PrograthParent
Child Interaction Therap$?, and the Key Worker prograiitall of which aredescribedn this review

6.4 FASD and trauma

Children with FASD mdnaveother associated life trauma, independent of brain trauweused by
prenatal alcohol exposuras the primary disability The impact of life trauma onchildremQ a
development will differ dependent on when they have been exposedamtheir temperament and
existing resilience factors. Chronic childhood traumarfetes with the capacity to integrate sensory,
emotional and cognitive information into a cohesive whole. Children who have suffered chronic abuse
or neglect often experience developmental delays across a broad spectrum, including cognitive,
language, motoand socialisation skilfs.

One of the key messages to emerge in recent times is that trauma affects the whole person: their
mind, brain, body, spirit and relationships with otheEgidence showshat the earlier intervention is
applied, the greatethe chance of recovery. Children who are neglected and abused in infancy stand
the greatest chance of recovery if intervention occurs in the first year ofTlife.older the child, the
longer they have been exposed to trauma, the more difficult it is fortlie recover. However, the

Tl

LINBASyOS 2F 2GKSN) OFNAY3I RdA Ga Ay G(KS OKAft RQA

different template of possibilit}?®. Resources such &almer Classroontommissioned by the Child
Safety Commissioner in Micta are useful as thesaddressthe needs of children who have been
traumatised by abuse and neglect. These children may be involved in the child protection and family
support systemsnd maynot be able to remain in the care of their familj@ssteadliving in foster

care or other forms of state caf€.
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6.6 Earlychildhoodintervention

The positive effect of earlghildhoodintervention has been established in FASD like conditions, such

as autism, and is optimal in addressing any brain based impaisn&fen there isknown prenatal

exposire to alcoholand indicdions of functional impairment®arly childhood interventioritakes

advantage of th&R S @S f 2 LIApfaticitg™ NI A y Qa

BNIe& RAFIy2ara 2N gl NBySaa 2dongwktan iekstai®ingt LINS y
of their neuropsychological impairmentsccuring before the age of 6 yearis one of the most

important protective factors associated with positive long term outcomes for individuals withtPASD
Earlychildhoodintervention hasbeen shown to be effective in other groups of children who show
developmental disabiliti¢€® includingautism'®%, traumatic brain injury??and polydrug exposuté’,

Sandard best practice irarly childhood interventiorprograms for children with other types of
neurodevelopmental disabilitiesan be adapted to meedhe specificneeds of children and families
affected by FASP,. Adaptationsof evidencebasedearly childhood interventiorapproachesfor
children with FASD alfor their caregivers incluce:

9 Offeringservices over a long period of time

1 Expecing slower progress irthe intervention, which should includeepeat, review and
practice concepts

1 Usngexamples, modalities and treatment goals that are appropriate to the population

Usingvisual strategies

f Consideing OKAf RNByYy Qa &Sy a 2bbNfavioud Segudatiod pddleind &hen | y R
identifyinginterventions; and,

1 Buildngon caregiveand childstrengths and providingmotional support for caregivet¥.

=

Interventions designed for children with autism spectrum disordgss provide some assistance in
identifying principles relevanb planning forinterventions forthose affected byrASDThese include:

1 Entry into treatment immediately after diagnosssessment

9 Creation of natural environments such as school and home, that build on strengths and
compensate for deficits(from a neurodevelopmental viewpoint this means providing
environmentl and otheraccommodations for children at home and schpahd

1 Strong need for education and support for caregivers raising children with*ASD

Some of the strongest evidence @arly childhood interventiordor children with autism spectrum
disorders mcludes adapted behavioural techniques such as intensive, individualised behavioural
treatment to improve cognitive skil® andthese are likely to be useful FASDnterventions Other
approacheghat have shown promise include the Denver Early Start Méddlhe focus on teaching
parents general principles tanderstandhow their child learns as well as recognising the deficit areas

is likely to alsdoe applicable to FAS®, Literature on traumatidrain injury can also be used to assist

with thinking about FASD and how to help parents handle the often unpredictable or challenging
behaviour of children with FASD. Emphasis on positive caregiver coping skills, good psychological
wellbeing, strong fanhy relationships and a positive caregiver belief systemall needetf®.

Further, established parenting and stress management interventions for children with
neurodevelopmental disabilities can be usesh guide for families raising a child with FARBearch
in the broader neurodevelopmental field has reveatbdt multiple component interventions that
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address both parental wellbeing and behavioural training together are more effective than parent
training or cognitive behavioural training aldri®

In addition, FASDntervention development that focuses on helping caregivers raising a child with
LINBYy Gl f |fO02K2f SELR&dZINB (2 WNBTNI sty R G ]
Reframing is discussed furthalongin this section of the review.

6.7 Intervention along the life course

While earlychildhoodintervention is optimal, interventions to improve functioning for individuals
with FASD are relevant across the life cousgexplained recognition of FASD may be delayed
Additionally individuals affected by FASiave changing needss they grow older~orthose without

the identifiable FAS facial features, there are potential barriers to accessing interventions and
supportsbecause of dack of awareness dhe implications of &ASD diagrsis’2 13, Further, @e
appropriate grvices are required at different phases of development, with particular emphasis on key
transitional points along the life cours@terventions may be required or desirable at these key times,
while not excluding intervetions at other times. There are concerns shared by parents/carers and
educators of children and young people with FASD about their social and emotional vulnerabilities as
they move through and then away from the education system and into aduit’life

As here iscurrentlya lack of coordinated approaches at a systems lievAlstralia and elsewhette
addressing the impacts of FASD, this has promptedng of anecdotal informatiorand strategies
through websites, online forums and other social media. These sources of information have
contributed to researchers being more fully exposed to the impacts on daily functioning that FASD has
for those affectedas they agelt hasalsoenriched partnershis between researchers and community
members in Australia (and elsewhere) to address the problems and create a more cohesive response
to diagnosisassessmentreatment and prevention initiatives.

Good quality caregiving and stability of the home enwinent and environmental supporta middle
childhoodhave been show to reduce the likelihood by two to fouimes the risk of adverse life
outcomesor secondaryeffects”® 176177, The quality and stability of the caregiving environment is
regarded as astrong protective factor.Other positive characteristics that can be scaffolded for
intervention, and havebeenidentified by caregivers of children with FAS$izlude a willingness to
participate in family ativities and household routines, sdrong engagemenwith their families anda
willingnessto seek and receive héelfs.

Further, several qualitave studies of adults with FASkave identifiedselfreported themes of
accomplishment includingaising children and/or getting them back from foster care, grahgat
from school, maintaining a job, dealing with anger issues, and quitting or reducing substatiée us

Oftenthough,children affected by FASD are raised in unstructured home environments with disrupted
parental attachment. For examplié,wasfound that for mostchildren prenatally exposed to alcohol
there wereother prenatl substance exposures well apostnatal environmental adversif§f. This
combination is most likely to exacerbate secondary effects associated with FASD.

6.8 Vulnerability at transition

There are two aspectscognitive and environmenta] associated with transitionalulnerabilities.

Firstly, at a cognitive levedlifficulties with transition refer to task and activity based transitions
(moving between tasks/activitiesgquiring cognitiveflexibility. Cognitiveflexibility is in the domain
of executive functionintf! and isvery diffialt for an individual with FASThis igeflectedin their

concrete thinking style and is sometimes expressed through an inability to @eerulesas well as
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creatingdifficulties with social interaction$2/ KAf RNBY @gAGK C! {5 FNBIldsSydift

R2gy ¢ 0ST NI a medebshryognitive transition'®. Thistransitional vulnerabilityis
directly linked to the impairments associated with FASD suchsedfyegulation and sensory
processinglt is during theselaily transitionghat neuropsychologicampairments of FASD are most
likely to show.

Secondlytransitional pointsare evidentalongthe life course for example atthe onset of puberty,
and present particular vulnerabilities anddifficulties for individuals with FASD and their families.
Parents of children with FASD often describe the teen yasligng life on a rollercoastét*. For these
children theteenage yeargan bedominated by increased failure anesk satisfaction in academic
pursuits more social isolationand low selfesteemand depressin. Hanning forthe transition to
adulthood including the provision of socigkills assistancés an important aspect in securing a
pathway to employment and independent or supported livargangements.

Further, as they transition through the school years, children and young people living with FASD are
vulnerable to bullying andnay encounter problemsvith making and keeping friends due to their
social and communication difficulties and the sometimes compaundiature of their disabilities
These challenges can also be affected bgxeting disorders, such ADHDanddisruptive behaviar
disorders.

The overall implicatiomfor learning is theeed for extrinsic motivation to learn new skills or complete
tasks such as life skills, hygiene routines, and school based tasks, particularly in sescmaziaged
children. Tlesein turn require repetitive reminders andxternalrefocusing fromsupervisingadults

to keep children and young peopba task®.

The transition to adulthood for individuals with FASD should be viewed as a transition to
GAYyidSNRSLISY RS yvidos&sarily dlfainskidh K indefpéngend. Many individuals with

FASD may not be prepared for independence and there are often deleterious outcomes, such as
difficulties obtaining meaningfudmployment andbeingincarceraed, discussed by familié€. The
prevalence of FASD is considerably higher for certain subgroups, and is alarmingly high for at risk
groups, such as juvenile offemid®® Surveys have found that between 15 and 20 per cehjuvenile

and adult offenders have FASD, but this is generaligidered to bean underestimate. Furthermore,

one consistent finding is that the social incompetence of young people with FASD becomes even more
marked and disabling as they enter adolescence and adulffidodi\nother important point to
consider in transitin planning is related to youth witRASD when they transition ocof-care a
particularly vulnerable and difficult time for these individuals and their famfies

Recommendations for transition planning should include attention to the planned dviaggements

for the future, eligibility for an extension etipportivecare, an assessment of independent living skills,
referral to appropriate resources to develop life skills, and plans for ethrcaind vocational
training'®%

Usefultransition strateges for caregivers and health professionals working with children and youth
with FASDhave been developefbr the Canadiarcontext®2 For example, ppgrans such as the Cold
Lakeproject havedeveloped transition plans for young people moving from youth to adult services
and produced tools for employment support agencies to work with people RABE-.

6.9Destigmatisngl YR 023y AGA GBS WNBFNI YAYyIQ

As noted lack of awareness of FASD is an owdring construct interrupting systems resposder

those affected®. Another aspect of FASD is the stigmatisation which often accompanies diagnosis or

assessment of FASD as the primary disabiltys includes addressing the impact of prenatal alcohol
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consumption where there is long term alcohol abuse and supporting the family to address this issue
alongsidddentifyingthe services and supports required to support thdividual with FASD.

Raisinga child with FASES very different whercompared to oher developmental disabilities. FASD
carries an emotional overlay, because it is a birth defhat could have been preventednd the
disruptive influence of parental substance abuse will alwhgspart of the family history®.
Stigmatisation associated thiFASD may prevent families from accessing vital serificase is not
taken with how this is managed by medical practitioners, other health ggsionals and support
workers.

A basic intervention for caregivers and professionals involved with thel etith FASChas been
RSaONAOSR P8 9% andiF dehtral foyfamientred FASD interventiohis process of
cognitive (and emotionakeframingis importantfor caregivers and profegnals involved with the
child to addressthe behavioural difficultiesof their childby understanding that thebehaviours are
brainbased Reframing is especially vital when childi@ young peoplavith FASD have externalising
behavioural difficulties. One program in which reframing is specifiealtiressed is thd-amilies
Moving Forward Prograt, and this program is especially usefultteg high needs group damilies
raising preschool and schoalged children with prenatal alcohol exposure and externalising
behaviour. The process ofreframing can assistparents 1 2 dzy RSN& Gl YR FyR | 00S
difficulties, improvethe parentchild relationship and provide more effective outcomes from
intervention.

6.10EnvironmentalAccommodations

In designing interventions, children with FASD need opputigs to learn and build skills that will
help them regulate their emotions and behaviours as well as environmental accommodations that
increase the likelihood of adaptive behaviodthas been suggested thah éndividual with FASD may
YSSR SEW SNY It assisNdith \t&ying on tracdue to the nature of their executive
dysfunctiort®®. Theexternal brainterm, while perhaps not ideal, dodsghlight that caregivers need

to provide ongoing support in the areas of executive functioning andtiemal and behavioural
control. This support may come in the form of environmental modifications, making abstract rules
more concrete, teaching individuals to ask for help and providing ongoipgrgsion and prompts

for seltmonitoring. AnA Y R A @ &nRrdrimen€has also been referred toas anexternal nervous
systenfto emphasise the importance of structure and explicitly teaching functional routioes
provide a scaffolding framewoi®. This can be achieved by utilising visual structures, which
compensate foexecutive finctioningdeficits in set shifting, working memory and attentidrhe use

of detailed visual schedules and a detailed visual representation of rules that cue appropriate
behaviour are recommended.

As children with FASD demonstrate deficits in their social functiaghimgy be important for a child

to learn explicit social interaction steps, througkhearsal modelling, and coached practice with
feedback based on tHeasic rules of social behavidif These skills can represent an important target
for intervention, because poor peer relationships are predictive of early withdrawal from school as
well the development of later mental health disorders and comorbidities”,

Children withexecutivefunctioningdifficulties specifically in working memory may be unable to follow
directions, retain information that has been presented or generalise informdtimm one situation
to another®, Organising and keeping track of perabibelongings at schoobr performing a task
through to completion requires understanding that a task has a beginning, middle andisndl and
external structurestrategiesare particularly useful compensatory tools to aid deficit ardésual or
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picture scheduleshave been shown to be effectiwgith children with autisrf® asin the form of a
calendar or daily plannexhich mayhelp alleviate anxiety durindaily points of transition between
tasksand give a concrete reference to the structure of ttay. Planning frameworks can reduce stress
during transition timesvhichhave been identified as a difficulty in individuals with FASD

In addition sensory processing difficulties (SPDs) often experienced by children/young people with
FASD can lead inattention, hyperactivity and distractibility. These challenging behaviours triggered
by sensory processing difficulties can be assistedstbgtegies that includesubdued lighting,
minimising noise and distractiothe consideration of textures and stis, and where a child/young
person is seated in the roonColour coding items and trays related to specific tasks assist with
maintaining attention on the task as well as minimising distractids®e ofearphones, calming music

and masks can be incorpoest into a calm space where children can visit when they become
overwhelmed.An example isth&’ a | NHzf dzquieBspaceivith minimal distractionsthre Fitzroy
Valley District High Schi3®.

Reinforcement and reminders of routines and activitiedaify living ae helpfuf®. Likewise executive

functioning deficits are directly linked to challenging behaviours which are particularly evident in the

school setting and negatively affeatchilda | 0 Af AG& (G2 €SINY FyR Fdzy Ol
environmenf®» LG A& AYLERNIIFIYy(d GKIG GKS 0SKFQGA2dzNE 6 KA (
2 NJ & Y| y A Lldztognised @syrmptomdNdd the underlying brain based impairmétitand are

reframed by all those involved with a chdd young personvith FASD.

Further, dildren may need more domain specific cognitive problem solving strategies as task
complexities increas&? The difficulties with increases in task complexity are further evident in the
learning of sequences such as in arithmetic whicd a hallmark difficulty for those with FAST4

215 Arithmetic involves an understanding of the relationship between the order and function of
numbers and the steps required to solve a problem, a more complex cognitive function involving
working memoryAn example of a functional skill involving arithmeti¢hie management omoney

with which individuals with FASD have significant difficulty.

A future direction for interventios may involve combiningcaregiver support withtargeted
interventions that relate to specific neurobiological constructs. For example, an approach that
integrates the home and school environment may inclddmily focused interventions (e.ghe
Families Moving Forwargbrogram) combined with selfregulation programs (e.g. The Al@rt
programye2t’,

6.11General recommendations

Finally, here are generatecommendationsuseful to families with children with FASD that aid in
behaviour management and the promotion of cognitive and social 3kff§22022L,

For example8 Magic KeysDeveloping Successful Interventions for Students withidAegerred to
frequently in the literature and was developed from the workEvensen and Lutk&. As part of the
cognitive reframing of FASD and its implications, 8 Midgics provide succinct explanatiooiseight
areas ofdaily functioning. Tése are outlined in Box 1

Key &ctors have beenidentified asrelevant to the development of interventions which address
individual need, use a neurodevelopmental framewodnd provide astarting point for a¥o6 S a
LIN Oftame6riés:.
T tl é FGdSyidazy G2 0 K SehaGidralf graflld whanddedigningt an O2 3y A
intervention program for him or heCognitive dysfunctiorhas beenextensively studied
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within FASDwith several patterns and areas of dysfunctimundto exist. The more complex
the task the more difficulty the child with FASD kdsen two or more domains of cognitive
functioning arerequiredto complete that task.tlis important to incorporate strategiesuch

as presenting the information at a slower rate than normal, using multimodal and repetition
of information. Hands on experiences rather than veringtruction faciltates encoding of
information, sich as demonstrateth utilisation of computer gamet® teach material&*

T 'asS &dNF GS3Aéha of prokindl deDefopnieRt QZRDdnaging achildyoung
personat their developmental age/level rather than what is expected of them based on their
chronological age.

1 Provide attention andselfregulation training as early interventio\ttention training has
been shown to be generalizable across other domains of learning.egelatory skillsvhich
emerge during the preschool years are particularly indicative of long term outcomes.iSpecif
seltregulatory skills are strongly associated with academic outcomes. Attentional skills allow
children to encode information efficiently as they are able to sustain attention effectively in
the presence of interference and then hold more informatiortheir working memors?® 26,
Targeting attention and sefegulation(domain generalinay prove to benore effective than
utilisingdomain specific interventions such as literacy or math training.

1 Provide enriched input in a guided fashign enriched environmental input enhances
cognitive fun@ioning in humans and animals andepiminary evidence to support this idea in
FASDhas been fountt’ 22,

1 Suggestion that evidence based behavioural and pharmacological intervention is most
effective when used in cdsimation

1 Family in partnership approachhe family+ school+ therapypartnership approach is needed
G2 SyadaNB O02yairaiSyoe Ay (GKS OKAfRQa SYy@ANRY
FlLYAf@ |yR aOKz22f 0SIFYyas 20aSNBAy3 (GKS OKACf
independence, social interactions, functanlanguage, and their strengths, interest and
behaviour across multiple observations.

Other useful strategies such as cognitive behavioural therapy and interventions utilised for children
with ADHD can assist with intervention planning for FASD as #temstegies specifically address
executive functioning deficits such as those seen in childoegnatally exposed to alcohol.
Intervention planning recommending the use of visual cues and schedules, teachingdifeséfd
speech and problem solving, sakcskills training, role play, cognitive modelling and coaching to
support executive functioning difficulties in the areas of nonverbal memory, verbal working memory,
seltregulationof mood, motivation and level of arousal and problem solving have begpoged for
interventions with FASES.

Further, to support children with FASD to function effectively in the classroom, intervention planning
should consider strategies and ideas such as evident in Positive Behaviour Support (PBS), a framework
that is well sipported and utilised in disability organisations in Australia. The PBS model for
intervention is a collaborative team approach that is focused on understanding the function or
communicative intent behind the problem behaviours, as well as the contribimgronmental

events and then teaching more appropriate and functional behav#éurs
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Summary of Interventions

The evidence base for effective interventions is growing in the field of FASD. Targeted interv
addressing specific strengths and neetlshildren with FASD such as attention, social communica
and behaviour will significantly enhance the evidence base available to inform management of
Both domain specific and domain general approaches have been identified as relevant
considS NA y 3 FLIINBLINA TGS AYy(iSNBSyildAzyad ¢KSa
environments.

Effective interventions must consider the interplay between behavioural symptoms anc
neuropsychological effects of prenatal alcohol exposure. Execfitiveioning deficits are directly
linked to challenging behaviours, and are highly likely to be present in an individual with
Together with the whole neurodevelopmental profile, these deficits in daily functioning may re
multiple interventionspr a variety of interventions provided at different time points.

It is vital that interventions using a variety of strategies to teach the child new skills are integ
with the use of extensive environmental accommodations to support the use of nds: skil

Multiple component interventions addressing parental wellbeing and behavioural parent trainin
thought to be more effective with the complex set of issues found in FASD.

Emerging intervention program{addressed in the following sectionave beeridentified as showing
promise with other developmental disabilities, Indigenous communitiesiamdher countries with
similar geographical diversity. This emerging evidence base requires ongoing review of a
interventions to ensure that innovatioim the field is incorporated into disability planning proces
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Box1: 8 Magic Keys

The8 Magic Keysre strategiesvhich underpin successfdevelopment of interventions
for students with FASD. Téeare simple, functional strategies to use with young peoj
with FASD and can be used by caregivers, teachers and health professionals. The
developed for use by the FASD Centre for Excellence, Substance Abuse and Menta
Services AdministratiofSAMSHA.GOV) in the USA.

1. Concrete Term<€hildren living with FASD do well when parents/carers and educatc
talk in concrete terms. Refrain from using words with double meanings, idioms, ef
The social emotional understanding of children living wiBIB is often below their
OKNRyYy2ft23A0Ft 3S>Y GKSNBF2NB Al KSf L
giving instructions, etc. It is also important not to make deficit judgements

2. Consistencyue to the difficulty that children with FASD expearéeim generalising
learning from one situation to another, they do best in an environment with few
changes. This includes consistency of language and routines. Educators and
parents/carers should coordinate with each other to use the same words and or
gesdzNB & F2NJ 1Se& LIKNIaSaod /2YYdzyAOF (A2
happening and advising on language use and behaviours in classrooms and hom

3. Repetition Children with FASD have chronic, sttenn memory problems. They forget

things theywant to remember, as well as information that has been learned and
retained for a period of time. In order for them to commit something to-tengp
memory, it often needs to be repetitivelytaright.

4. RoutineStable routines and consistent visual ctieg do not change from day to day
make it easier for children with FASD to know what to expect next, and decrease
anxiety, enabling them to learn

5. SimplicityRemember to keep input short and sweet. Children with FASD are easily
stimulatedf SIF RAYy3 (2 WaKdziR26y Q> G 6KAOK
AYF2NXYEFGA2Yy D . NBF]l R2¢y Gl &ala +FyR ¢

gl f1 AYyaARSQ AyaidSIR 2F WR2y QG NHzyHC

6. SpecifilanguageSay exactly what you mean. Remember that childréh RASD have
RAFTFAOMzE & sAGK 6aldNFrOlA2yazr 3ISySNI
instruction. Tell them stepy-step what to do. This will help them develop
appropriate habitforming patterns. Keep instructions concise and broken into
achievable chunks.

7. Structurelsi KS W3t dzSQ dGKFd SylrofsSa I OKAfR
glue is taken away, things fall apart. A child with FASD achieves and is successft
because his or her world provides appropriate structure as a permanent foundatic
learnirg.

8. SupervisiorDue to their cognitive challenges, children with FASD bring a naivety to
daily life situations. They need constant supervision, as with much younger child|
to develop habit patterns of appropriate behaviour and ensure safety andewejlb
at all times.
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Table 1: Intervention Programs

Intervention Domain/s targeted Target group Who delivers Delivery mode Time frame

DOMAIN SPECIFIC STRATEGIES

MILE program Learning strategies to Children teachers or Individual (child) 6 weeks clinic or
Kable, Coles & Taddeo compensate 3-10 year olds psychologists or Group (Parent) Follow up: 6 months community
200773 neurodevelopmental  Parents occupational or

Coles, Kable & Taddeo deficits (Maths) therapists or speech Parent component 15 weeks or web based
20092% Case management anc pathologists and Mixed face to face delivery parent
Kable et al, 201358 caregiver education parents and web education
Kable et al, 2012*

Language and literacy Language 9 to 10 year olds speech pathologist  Mixed: individual 60 min duration school
training (pre literacy, reading and group over 9 months or clinic
Adnams et al, 2067 and spelling) face to face Follow up: 9 months

Timler et al, 2005

Cognitivecontrol Attention, information 8 year olds psychologist or Group 60 mins per week  school
therapy (CCT) processing also body occupational Face to face for 10 school
Adnams et al, 2008’  position, movement therapist months
and awareness
Working memory Working memory Children psychologist or Group Rehearsal training  clinic or school or
strategies rehearsal 4 to 11 year olds occupational face to face (follow up: community
Loomes et al, 2067 (executive functioning) therapist Range
6-21 days
Computerised Attention 6 to 15 year olds psychologist or Individual 9 weeks school or clinic
attention training Working memory occupational Face to face 16 hours (30 min
(CPAT program) therapist duration)
Kerns et al, 2018° (average 30.5
sessions)
DOMAIN GENERAL APPROACH
TheAlert program® Executive functioning Children occupational Group 12 weeks 75 minute school or clinic
(Neurocognitive through selt 512 year olds and  therapists, social Face to face duration
habilitation) awareness of self parents workers, Follow up: 6 months
regulatory skills psychologists

Wells et al, 20120
Nash et al, 2013
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Table 1: Intervention Program&ont.)

Intervention

Domain/s targeted

Target group

Who delivers

Delivery mode

Time frame

SOCIAL SKILINSFTERVENTION
/| KAt RNByYy Qa
Training (CFT) (peer social
hQ/ 2yy 2 NI interactions)

hQ/ 2y y 2N G Andparent sessions

Children
6-12 year olds

(Social skills

Parents

CFT with Variety of grouped
psychopharmacological medication withCFT vs
management no medication and CF1

Frankel et al, 2066*

5to 11 years

Speech pathologist,

occupational
therapists,

psychologists,

Parents as
facilitators

Clinical psychologist:

Group
Face to face

clinic or school or
community

12 weeks

Weekly

90 min duration
Follow up: 3 month

PAREN®& CHILD/FAMILY INTERVENTION

Family support and
management

Stress reduction,
advocacy, referrals to
families of children
with FASD

<1 to 23 year olds

Coaching families
program

Leenaars et al, 20%%

Parent child interaction Parentchild
therapy (PCIT) and relationship
parenting support and

3to 7 year olds

(reduce parenting

management stress and target child
Bertrand, 2009, behaviour )
(Study 4?46

Families Moving Family intervention 5to 11 year olds

ForwardProgram (meet family needs,
Bertrand. 2009 reduce child problem
' behaviours)

(Study 55*"

Case manager
Coordinates

Case Manager

delivers and
coordinates

Case Manager
coordinates

Individual
face to face

Group
face to face

Family
Face to face

Varied depending on community
needs of family.

Months to years

12 weeks community
90 min duration

2 weeks

Children/

parents separate
sessions

9-11 months

16 fortnightly
sessions

community

90 min duration
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Table 1: Intervention Program&ont.)

Intervention Domain/s targeted Target group Who delivers Delivery mode Time frame

ParentChild Modify PCAP for Young women Case manager Individual 12 months(begin community
AssistanceProgram clients with FASD (mothers with a child  yqjivers Face to face during pregnancy or

(PCAP) Educating community with FASD) early post partum)

Remodelled service providers

Grant et al, 200448

Virtual reality Fire safety Children Psychologists, Group 2 visits clinic
intervention (behaviour based) 4 to 7 year olds occupational face to face follow up: 1 week
Padgett et al, 2008° Generalise to real therapists

world
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7. Emerging Evidence
7.1 Emerging family interventions

As awareness &FASD improves and research is focussed on developing interventions to address the
significant areas of functional impairment, programs are being developed and/or refined and
evaluated for effectiveness. As suchisttritical review has included informatiaelevant to programs

with emerging evidence for those with FASBpecially those related teupporting familiesThese

are summarised here, with further details providedliable 11Appendices.

7.1.1The Strongest Families Research Prograas been desloped by the Nova Scotia Centre for
Research in Family Health at the IWK Health Centre, Canada. The program uses input from key
stakeholders to determine the need for services and supports and develop and evaluate a distance
training program for parentséregivers. This program eliminates the need for families to travel to an
intervention site on a regular basis, as the intervention can be completed in families own homes and
participants can be recruited from across the country. The Strongest Familieaprdgs shown
success with children with behaviour and anxiety disorders as well as night time bedwetting with
results from randomised trials indicating effectiveness one year later targeting mild and moderate
conditions?2and will beadapted for families with&SD in a randomised control trtalbe conducted

in Canad#? (see Appendicefor further details).

7.1.2Triple P Stepping Stones ParentimgAustralishasshown promise in reducing child behaviour
problems, improving parenting styles and decreasing parenting stress with parents of children with
developmental disabiliti€s* 2°°, The Triple P Parenting program is designed for parents of children
aged 2 to 7 years of age.Hasalsobeen tested with &milies raising children aged 2 %oyearswith
developmentaldisabilitieg®® and autism spectrum disorders with behavioural gains m@ined at 6
month follow upg®’.

Additionally, Tripl® has been tested and shown to be effective in many culturally and ethnically
diverse populations around the wortef 2° 20 includng with Indigenous Australiaffa

7.1.3The Circle of Security®is a groupmental health intervention that is designed to help caregivers

LIN2E BARS | Wal TS o0l aSQ g£fotlsset anShedtdnt@ld/ relaichship.itK SA NJ O
provides psycheducation and psychotherapy for families at high riskd based on attahment

theory. It has been empirically evaluated with toddlers and their parents, with results reporting
improvements in attachment behavioli?. Further studies have been completeda jail diversion
progrant®*and with a home visitation prograitt for infantsand their mothersdeemed at high risk

There is a attachmentrelated clinical trial currently underway utilising the Circle of Security
Interventionwith preschool children aged2 years with FASDr who are at risk for FAS[and their
caregivers in Mnitoba, Canad4® (see Appendicefor further details.

7.1.4Multidimensional treatment for preschool children in foster care

The Early Intervention Foster &e (EIFCjor pre-schoolers originally developed by Fisher and
colleagueg19992%’, isa modelcurrently being applieavith children in foster carealthough has not
been explicitly used with children with FASDis expected to improve short and long term outcomes
for children in foster careand predict school behaviour, long term placement stability, and mental
health status. ie project tirgets behaviour problems, physiological dysregulation and developmental
delays. A team approach is utilised wittultiple layers of intervention with caregix receiving
specific training and consultation from professionals, alongside interventions for the children.
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Preliminary research has indicated that when compared to regular foster care, attachment behaviours
were found to improve, with increasesecurebehaviours and a reduction in avoidant behaviGtir

269 potentially this is a promising program that could have a place with foster families of children with
FASD.

The rate of FA8Bas been reportedo be 10 to 15 times higher for children in foster care thanthe
general populatio®®. The high percentage of childrevith FASDn foster care represents another
challenge when designing and planning interventions as the childftem experience placement
instability and disruptions to the caregiving environrtréh

7.1.5The Lakeland Centre for FA8DAIberta, Canadas a good example of communities supporting
individuals with FASD. It is a unique, Hfatprofit organization based on the principles of
interdependence, lifelong support, harm reductigareventionof problems, and respect. The@re
provides mobile, naltidisciplinary diagnostic andssessmentesvices for children and adulsnd
functions as a bridge to local communggrvices. Every person diagnosed in the clinic is linked to a
lifelong outreach worker and to 4 2 Ol f aeadSy GKIFG F2tf264a KNPz
recommendations angddressesny other issues thaarise Mothers who are in a cycle dfinking

and having babies arsupported with a mentor in the evidence based Rur€hild Assistance
Progam (PCAPWho works longerm and intensively in an outreach capacity to support women to
be alcohol free during pregnancy and beyomgladdition, the @ntre provides training and education,
organizs numerous awareness campai@msl information-sharing activitiesnd has participated in
communitydevelopment in FAS&roundCanadd’.

7.2 Emergingcognitive and behaviourainterventions

7.2.1 GoFARIntervention for Affective and Metacognitive Control in FASD

The GoFar program focuses on a core areimpairment identified in FASD; which is attention and
FNRdzal £t & LG Aa RSaA 3yi&Mation and AdditieRiGng skilsK(def R¢EE v Q &
function, daily living skills, communicatio®oFAR ideveloping methods to address these problems

in young childrenaged 510 years of ageby bringing together computer game technology and
behavioural techniques faffective and cognitive contr&P. The program aims to teach children and
GKSANI LI NByda aidNI GS Fegufation e Idarvibgddsid Serydayiife RiKBy Qa 3
Two projects funded bthe USA Centre for Disease Confroim 2009 include!:

7.2.2Project Step Up

Thisresearch wasimed at 1318 year oldsnd wadesigned to provide parents with tools to facilitate
GKSANI 6§SSyaQ RAFFAOdAA G GNYyaAdGA2y G2 | RdAZ 6K22R
associated with prenatal alcohol exposure and alcoholuggisin adolescents. The aims were to
decrease in alcohol risk scores and alcohol related negative behaviours in the intervamtipared

to the control group Outcomes reportedhat adolescents in thénterventiongrouphadlower levels

of alcohol use anfewer high risk behaviourdHowever, ritervention affects were not maintaineat

the 3 month follow up’. Further detaik are provided inTablel0.

7.2.3Partners for Success
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The project aimedo reduce maladaptive behaviours among adolescents and young adults (16
through 25 years of age) with FASIhe therapy anticipated to redudeehaviours fo participating
youth with FASDreduce stress among their families, and improve the quality dblifall participants.

The intervention use@ team of clinicians, therapists, angentors.It was anticipated that Partners

for Success wouldrovide an evidencéased intervention to increase parenting skills and reduce the
occurrence and severity of maladaptive behavioursyoung adults with FASBnd improve the
quality of Ife for them and their familie<®. This is still listed as a curreptoject and no outcomes
have been reported-urther details are provided in Tallé.

With increased access to technology, gaming platforms have increasingly emerged FASIz
interventions field.

7.2.4 Computer game interventions for FASD

Gaming platforms have been explored $Bveral researchers as a novel approach to managing and
improving the symptoms associated with FA85ome of these have already been included in Table

1, as evidence based examples. @thinclude Cognitive Carni¥dl(further detaikin Table 1} and
Caribbean Que$t which involve researchpartnershis with NeurodevNeta Canadian Network of
Centresof Excellence. These interventions hold significant promise for addressing many of the
complex neurological challenges associated with FASD. They can be easily customised to meet the
needs of each individual and can adjust for changes in brain function that may ocoss dlce
lifespan.

Finally, ¢her newapproaches to intervention research in FAGfuide mindfulness, neurofeedba®R
and aerobic exercig®.

7.3 Promoting Integration

When planning interventiongntegrated responses to thaelivery of services acroguultiple agencies

and professionalsare required Integrated care models allomore effective coordination to manage

the complex medical and behavioural health care neefishildren and adults with FAZH An
integrated case management mad is importantfor ensuring that childrerand young people with
FASDand their familiekcaregivers,have access to an ongoing suite of interventions and supports.
One example, the Key Worker model, has been provided to indicate the principles involved in an
integrated gproach to managing life trajectory planning for FASD services and supports.

7.3.1 Key Workerand Parent Supporprogram

The BC Key Worker and Parent Support programimatemented in British Columbia, Canaitia
2005 lIts overall goal is to maintain and enhance the stability of families with children or youth with
FASDand/or similar complex developmental conditionBhe program is based on reseh and
practice evidence from threareas: research in FASD such as tmatducted byStreissguth and
colleague$?283 Olsort®4, andMalbin?®®, research in the disabilities field; armbmmunity based, FASD
parent supprt projects that were in operationAt the heart of the program is an understanding that
FASD is a brain based picgs disability with behavioural symptoms.

Key components and characteristics of the program include:

1 Regional service delivery model that allows for regional variation and modifications to meet
unique local needs and family circumstances
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91 Availability of an expert in FASD to provide consultation to regiofimles and contracted
agencies, in order to help facilitate learning and strategies related to use of appropriate
environmental accommodations

1 The Key Workessia facilitator who asdis parents, family members, caregivers and service
LINE GARSNE Ay GKS OKAftRQAa SY@ANRYYSyl G2

OKAf RQakez2dzikQa ySSRa IyR (G2 RS@St 2LJ &adzLJJ2 NI 7

1 Key Workeis supervied by a qualifed professional

The Key Worker and Parent Support program is based on a case management model that provides
consistencyand a central contact poinAs interventions, supports and services are likely to include

multiple agencies, a coordinated approacltgarised by a lead agency is needed in the Australian
context.
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8. Severity Guidance

The critical reviewhasaimed b determine from the literatureand advice fromthe ExpertReview
Pane] levels of severity associated with FASD and how this may linkinteawention severity index
However, no clear evidence has emerged to inform a severity index. Rather, international and
Australian diagnostic criteria indicate a picture of impairments that are complex and unique to each
individual. As such, a severgyidance framework has been developed to guide NDIA approaches to
determining service and support needs for individuals affected by FASD

FASD and Disability Support

Confirmed dagnosis on the FASD spectrum Documentation of impairments the absence of

based on current criteria diagnosis (with or without confirmed PAE) by
qualified professionals usirgiandard validated
instruments.

(*using Australiad-ASD diagnostic

guideline3 (finstruments appropriate to age, literacy andlture)

SEVERITY GUIDANCE

The range of brain based impairments, and the degree of impairment severity, varies greatly for indiv
with FASD. Impairment is established using standardised assessments (where feasible) w
multidisciplinay team, and definedas #5{ 5 0 gA G K Of AyAOlI f O2y OSNY 0|
will likely alter over the life course, requiring reassessment at key transitional times. In infafmyer
threshold for disability spport (e.g. impairment in 2f the brain domains) is recommended as ear
intervention is crucial in improving later life outcomes.

Indicators for disability support planning:
Impairment in a minimum of 3 or more of the followirtmyain domains

Attention/activity level/sensoryprocessing

Academic achievement

Adaptive behaviour/social skills/social communication

Cognition (or globalevelopment if < 5 years of age)

Executive functioning

Language (expressive and receptive)

Memory

Fine or gross motomnction

Affect regulation(e.g. DSMb criteria for major épressive disorder, social anxiety disorder)etc
Structural abnormality/microcephaly/hard neurological signs/seizure disorder

OR impairment ir2 or moreof the functional domain categories proposedthe DSM5 diagnostic cteria:
Functional domain categories:

1) Neurocognitive functioning, includes
a] cognition; b] executive functioning; c] academic achievement;
d] memory
2) Behaviour and Seiégulation functioning, includes
a] attention/hyperactivity/sensory processing/impulse control;
b] affectand behavioural regulation
3) Adaptive functioning, includes
a] language; b] social communication & interaction; c] daily living skills;
d] motor skills.

Functional severity indiators**:

1 Moderate (requiring substantial supporty, impairments falling into two of the tkee functional
domain categories.

1 Severe (requiring very substantial suppoympairments falling into three of the three functiona
domain categories.

1 Profound (requiring constant supervision and suppor)impairments falling into three of the
three functional domain categories including intellectual disability (IQ<70) and severe ads
functioning impairment.

**This is a guide only and should be mi@ted with clinical consideration based on multidisciplina Page49
assessment. For exampieis feasible that assessment may demonstrate 3+ impairments as sevele
falling into only twofunctional domain categories.



9. Discussion

This critical review of the literature has highlighted the complexities associated with implementing a
systematic disability planning approach to assist individuals affected by FASD access the services and
supports they require.

The reviewed literature haincluded published journal articles, unpublished reports, information
obtained through websites and other material provided by members of an ERgetewPaneland a
Consultative Groupo present a comprehensive picture of FA®Rvant to the Australia context

As such, th review has focussed on: tllemains of functional impairment; interventions designed to
address impaired functionality in these domains; and models of care designed to provide individuals
and their families/caregivers with integed and coordinatedupports and services thamnprovedaily
functionality.

As a permanent and lifelong disability, planning supports for children, adolescents and adults with
FASD requires a clearly articulated approach to enable entry to and exit frpporssi and
interventions as required andt&ey transitional times along théfe course trajectory. Such an
approach enhances individual capacity to participate in education, employment and social activities.

The relatively recent recognition of FASD agrienarily brain based disability of varying severity,
combined withissues associated with achieving a diagnosis andi¢leelfor multiple assessments at
multiple time points across the life course to identify required interventions, have all been taticen i
account in the formulation of best practidedicators. These will provide the basis for the formulation
of best practice guidelings guidefuture disability planning processes

To begin, each individual with FASD requires consideration of uh@&jue needs. Ideally this starts

with a multidisciplinary diagnostic or assessment process. The diagnostic pathway will most likely be
implemented when cardinal FASD indicators (such as facial characteristics) are present, ideally leading
to early childhed intervention as an optimal response. Alternatively an assessment pathway may
occur when a chiler young persordeviates from a typical developmental trajectory. The point at
which FASD is first recognised requires ageiculturallyappropriate assessemts to be used. In this
context, other factors may also be relevant. These include cultural considerations and the location of
residence, both of which may limit access to services and supports. Innovative responses might
therefore be required to maximise opportunities for people with FASD to participate in their local
community and the broader society.

Neither aspecific diagnosis (FAS/pFAS/AB)on the FASD spectrumor assessment that leads to
NBO23ayAlAzy 2F C! {5 I a (dsdbilityleBesshrijiicat®dadidaldy 2 T |
WYY I (i OK Sfencti@rlimpairehts Rather, eacpersonaffected by FAS@Ill have an individual
neurocognitive profilé NA &Ay 3 FNRBY GKS 3SadldAazylt GAYAYy3 I YR
andthe types of other risk factors which may be presenich as childhood trauma or neglect.

Relevant assessment$ the domains of neurodevelopmental impairment associated with FASD are

not reliant on a diagnostic entry point. Other factors may lead taraye of assessments being used

to identify each individuals primary disabilities arising from FASD. In the current circumstances, with

a broad lack of awarenes$ FASD across thehole society including health professionasshild with

FASDnay first beidentified when they begin formal education or during their primary school years.

Once conductedassessmentnust then lead to referrals to relevant interventions, services and
supports to facilitate optimal daily functioninghis potentially includese use of technologies, such
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as virtual systems, to promote access and create equmtyaddition it is essential thahe NDIA
consider the variety of family types that care for children with FASD, and particularly the needs of
foster families, as it is common for children with FASD to be placed with foster carers.

A comprehensive profile of functioning determimthe specific neds of theA Y RA @ hkewRldalF f Qa
functioning in academic, cognitive and behavioural learning areas. Multidiscipliapproaches

leadingto goal setting and individualised plawhich takeinto account variousiniversalsettings and

everyday environmentsand the skills needed to manage theseis required. The caregiving
environment (or what the child constitutes as their familyytentralin guiding thesupportsystemfor

the child with FAB. A coordinatedfamily + school+ therapy partnershipapproach,or community

agencies for those who have left the school systeapported through a case management or key

G2N] SNJ Y2RStf Aa ySSRSR (2 SyadnNB O2yaraiSyode Ay
From the review of the literature, principles which supportrplang approachshave been iderified.

These are set out below.

9.1 PlanningPrinciples

Principles identifiedrom the critical review areset out asthese arerelevant to: general planning
principles;and,thoseprincipleswhich underpin access to suppeiand services or assist in identifying
interventions specific to FASD (or draw on best pcactor FASD like condition$hese principles are
followed by best practice indicators to inform the future development of best practice guidelines.

9.1.1.General planning principles

Comprehensive services for individuals with FASD require the involvement of the individual, family
members, and multiple systems of c&fe A learning profile specific to the child or adult is particularly
useful for interventiorplannirg given the heterogeneity @NSffects.

1 A focus on promoting participation and highlighting the wholeld within the context of
developmentin the home and community, rather than on attempting to addres€ cRiNS vy Q &
deficits or impairment¥’.

1 Asstandard practice most individuals with FASD benefit from multiple types of intervention
services including occupational therapy, speech and language therapy, behaviour therapy,
physiotherapy,individualised education plans etc., with interventions changing over time
depending on the number, type and severity of FASD assodiatetional impairments.

{ Capacity building for familiend wrapping servicesround the chil®a y SSRa

o Considering theurrent Erly ChildhoodInterventionbest practice principles.

0 Helping parents and caregivers to identify available intervention serviegs (
through the school or community).

0 Working with parents and caregivers to ensure access to appropriate egrvic
includingskills of daily livingind vocational trainindge.g, personal hygiene, money
management)

o Informing parentsabout the education lawgertainingto children with FASD, and
assistingamiliesto negotiateindividualized education prograsn

o Offering services over a long period of time

0 Expecing slowerintervention progressg repeat, review and practice concepdse a
key feature of interventions

9 Build on caregiver and child strengtlasd, provide emotional support for caregivers
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0 Reducestigma and shame for parents whose dhgin may be diagnosed with FASD
o Acknowledge the challenges of parenting a child with FASD and enequasants
and caregivers to paattention to their own needs
A Help families access respite care to reduce fanilgss and improve family
functioning
A Provide resources (@; parent management training and parent counselling
parent support groupsiand
A ReframeQFASDor caregivers and professionals involved with the chld,
educatinghow behavioural difficul & I NX | WEBNRIQA v
0 Assess family members for mental health problems, substance use and addiction and
helpthem obtain treatment
o Determine the risk for child abuse, neglect, and violence in the family and provide
referrals as indicated

9.1.2 Transition planning principles

Transition to adulthood for individuals with FASD should be viewed as a transition to
Yhterdependencé€rather than necessdyi a transition to independené®, and includes:

0 Young people moving from youth to adult services require tools to enable
employment support agencies to work with people with FASD

Attention to the planned living arrangements for the future
Higibility for an extension of care
An assessment of independeliting skills

Referral to appropriate resources to develop life skills

O O O O o

Plans for edication and vocational trainiig.

9.1.3. Cultural Security principles

There are a range of factors relevant to planning prodesservices and supports iimdigenous
contexts. Thesenclude embedding programs and resources in community controlled health
organisations and Indigenous people being directly employed in delermgterventions. Other
principles from the broader health service delivery sphere are relekarg including consultation

with local communities; being sensitive to local conditions, in particular the need to avoid blame and
shame; and ensuring that local knowledge is used to develop plans which inekpet forcultural
protocols.Further, tie consideration of the social determinants of headitd thelived histories and
impact ofintergenerationaltraumaneed to be taken into accounStrengths based approaches are
likely to be very relevant to intervention planning.

Thee is aneed to consider access to services and supports in remote communifEsticular An
integrated approach, inclusive of all relevant services (e.g. local health, education and community
support services)rovides collaborative training and awarenessigimg opportunities. Further,
existing distance health services such as telehealiould be considered as well asrtual
collaborative processesuch as thoseurrently being used in the Canadian context.

9.1.4. Intervention principles
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Earliest possibleliagnosisor assessmenteading to multidisciplinaryassessmentvith referral to
relevant interventions is foundational to dcessing functional impairmerts.

The following principles underpin successful interventions:

1 Provideattention and selfregulation trainingas early interventionAttention training has
been shown to be generalizable across other domains of learning.egelatory skillsvhich
emerge during the preschool years are particularly indicative of long term outcomes.iSpecif
selfregulatory skills are strongly associated with academic outcomes.

1 Family in partnership approachhefamily + schooktherapypartnership approach is needed
to ensure consi 1 Sy O& Ay (KS GHKvikdnrRentd Thidzyad beldéhik¥ed §yQ &
working with the family and school teams, observikgy R A @ skilgdzind €xpacity in
maintaining attention, independence, social interactions, functional language, and their
strengths, interestand behaviour acrossiultiple observations.

1 Parent education or training alonge interventions for the chiljgoung person

1 Consider parental cognitions/attitudes and problem focused management as a useful adjunct
to helping parents learn skills through behavioural pareairting

1 Explicitly teaching children skills that typically developing children may learn through
observation orabstraction.

1 Integration of individualised interventions inemexisting system of treatment (e.g. local early
childhood intervention servicesschool based education servigeaniversal services and
everyday environmen)s

f  Promoting enviromental accommodations (also referred to #s WS E (i S NJ)) ltof 0 NI Ay
support executive functioning and emotional and behavioural control

0 Teachingndividualsto ask for help and ongoing supervision and prompts to improve
selfmonitoring such as the use of external devices e.g. mobile phone calendars and
reminders

1 Emphasisinghe importance of structure and explicitly teaching functional routines to provide
a scaffolding framework

o Utilisingvisualaidswhich compensate for executivarictioning deficits in set shifting,
working memory and attentionit is important to work with caregivers and teachers
to design and then follow a plan for providing anithdrawing appropriate amounts
of assistance at appropriate times.

1 Individualised interventions

o ! YRSNEGOI YyRAY 3 (KS OK AbehBRwiodrd piofildwheddidsigdng Qa O2 |
and intervention program. Strategies include: careful presentation of mn&ion
(multimodal and repeated); and, hands on experiences.

0 Use strategies fromthe OKA f RQ& T2y S 2 F LINPAEdstndtidn RS OSt
betweena OKAf RQa | OldzZ f RS@St2LYSyidlt fS@St
leveP®2 A caregiver or teacher carsehints, prompts andtueswhich can then later
be removed.

0 Scaffoldingcan be used as ihvolves orchestrating social contexts known to support
OKAf RNByQa f S lbuligve yplay ar spedically désignedgroupSactivities.
Scaffolding maylso involve introducing children to special tools (such as an alphabet
chart) and behaviours (such as private speech ortaldj that children can use to
seltassist while mastering a new skill or concept.
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9.2 Best practiceindicatorsfor planning servies and supports

1. Comprehensive services for individuals with FA®D the involvement of the individual, family
members, and multiple systems of care

H® ClIYAfe OSYGNBR L FYyYyAya: gAGK GKS FlrYAteQa y
undertaken as a partnership between the family/caregivers, case/key workers, educators,
therapists, etc.

3. A strengths based approagoften used in educational settings and relevant to intervention types
GKAOK LINBY2(0GS 0dzif RA yhd asalgferntingd throyigR Xe@éloRrdentfofaads & i NB
individual neurodevelopment profile.

4. Case management based on a key worker model (for example, Local Area Coordinators, Disability
Services Commission) to promote good coordination between medical, educatandl
community services and other professionals and individualised approaches to plan and support
individual needs. The role of the key worker is to educate family, service providers, teachers and
20KSNJ AYRAGARdzZE fa Ay I QkadeftdRal tequited Feliges. LINRIPA RS |
OKAf RK22R AYUSNBSYyiGA2Yy (GKS WiNIYaRAAOALI AYIl NB |
a teamwork model as key practice in successful early childhood intervétitiGase management
and advocacy needs tee lifelong and continuous.

5. Partnership model (family + school + therapy) supported by case management as optimal in
promoting consistent interventions able to be replicated in family and other environmental
exposures. From the outset it is important ¢onsider the child or adult with FASD within the
context of his/her community, allowing the sharing of resources between health, education and
other involved serviceg in effecta coordinatedfamily + school+ therapy partnershimpproach
This partnersip approach requires a coordinating body capable of appointing case managers. It is
vital thatthe familyis involved in all aspects of decision making with the intervention team. Parents
and caregivers need continual support and training for each stagdewaflopment.

6. Earliest possible diagnosis or assessment, incorporating age and culturally appropriate assessments
with referral to interventions relevant to the range of impairments identified. Comprehensive
developmental or educational assessments as well as additio(where necessary)
neuropsychologicadbehavioural assessments to guide individualised intervention efforts.
Increased supervision and om@-one supportso be incorporated with plannintp navigte the
years from 12 to 21Recognition thatdevelopmenally, the challenges of FASD grow as the child
grows.

7. Practsing harm reduction. This means having professional multidisciplinary teams that attend to
the medical issues related to FASD and making available periodic screenirgafimg, vision,
speeK>X YR fFy3dz 38 LINRPoO6fSYya GKNRdAzZAK2dzi GKS AYyRJ
screening for substance use, mental health problems, and reproductive health issues; provision of
assistance to cope with relationships, parenting, and fanii@, Bnd specialized intake and
interventions for substance use in the mental health and justice systems.
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8. The prevention of secondary effects in individuals with FA&gDiresprograms that are

1

=A =4 =4 =

Available to individuals across the lifespan

Have gprevention focus

Areindividualised

Arecomprehensiveand

Arecoordinated across systems and developmestages®™.

9. Use of scientifically validated interventions appropriate to the populaiorital. These include:

1
T
T

Familyfocusedinterventionsacross the lifespan
Age-appropriate intervenions to promote selfegulation.
Domainspecific interventions twuild skills in deficits areas.

10. Building agency capacity and competence in FASD informed care is an important first step to
adopting evidence based interventions for people with FASD. Guidance can be taken from
international guidelines and resources, for example, SAMHSA who have recently published a
Treatment Improvement Protocol (TIP 58) for AddressinglPdcohol Spectrum Disordéfs

9.3 Gaps in the evidence

There are a number of gaps in evidence which have emerged from this critical review of the literature
and which are potentially relevant the NDIA Thesdnclude:

1.

How lack of awarenessf FASD in the broader community and among health, education,
justice and other professionalbas prompted parents and caregivers of children and
adolescents with FASD to promote and share anecdotal information through websites, online
forums and other soal media. These sources of information have contributed to researchers
being more fully exposed to the daily functioning impacts that FASD creates for those affected
and has led to partnerships between researchers and community members in Australia (and
elsewhere) to address the problems and create a more comprehensive response to diagnosis,
assessment, treatment and prevention initiativ@$is has also revealed the need to promote
community awareness of FASIere has been no formal review of the impacrole of these
technologies in education and awareness raising.
There is a eed for research which specifically addrest®s developmentaltrajectory for
FASDas well as the neurobehavioural sequelae andiltrerisks associated with FASD
adults. More understanding related to the relative strengths and weaknesses across the
course of development could ultimately improve diagnosis and lead to ogpjaite
intervention strategies
1 Recognize that for people with FASD, adulthood cannot be framédigional
life trajectories.Lifetrajectoriesneed to be established along with thealyss of
the costs and benefits of extending care.
Evidence which addresses targeted interventions for Aboriginal and Torres Strait Islander
people with FASD, includi:
1 An absence of literature at the time this critical review was written;
1 The comorbidity and complexity of disability which accompanies FASD amongst
Indigenous Australians particularly in rural and remote areas;
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9 Issues around assessment for Indigendusstralians particularly in rural and
remote areas, including: culturally appropriate assessment procedures including
IQ testing (and the sensitivities that surround such testing), time frames for
conducting these, the language of disability, and broadeués such as trust,
expertise and human capital;

1 Challenges in establishing family and community support systems where there is
intergenerational neurocognitive disabilityd extremely limited resources.

4. A lack of evidence considering the CAlopulation in the Australian context.

1 The provision of CALD appropriate assessment tools

5. More focused strengths based research action in FASD is particularly needed as its clinical
utility with Indigenous and CALD groups has some evidence which carther fxamined

6. As more individuals are recognised with the effects of prenatal alcohol exposure, there will be
more opportunity for focused interventions with this graufurther research will be needed
toexaminel KS STFSO0Ga 2F O2YO0AYAy3d AYyuSNBSyiGAz2ya a
GK2aS 00KIFIG NS WR2YFAY 3ASYSNIfQd !''a AyidSNBSy
further research is necessary to determine dose and effect outcomes awditlis can be
applied in a variety of settings in the communiparticularly with Indigenous and CALD
groups.

7. Access toservicesto provide comprehensive assessment in rural ar@mnote settingsis a
challenge requiring a policy responaeross health, eacation, justice, disability and social
services

8. Future research should specifically examine both the positharacteristics of individuals
with FA® and the benefits of parentingdividuak with FA® and how theseharacteristics
and benefitscan be @hanced.

9. More attention and research is required into infant mental health interventifamschildren
with prenatal alcohol exposure and FASB these havéeen found useful among other
biologically and ecologically vulnerable children

10. Literatureaddressingi KS A a&ddzS 2T WQsuRgpénPlatdsgtRts Witk FASDNR f Q F 2
given the centrality of this concept to the NDIS and the complexity this will entail for people
with impaired executiveunctioningand other functional domains.

11. Future diections for research to include sleep disorders and sleep interventions for
individuals with FASDFurther investigation is needed to better describe the sleep
disturbances associated with FASD and their impact on overall health and daytime
neurobehavioraproblems in this clinical population.

12. The nclusion of Neurobehaviourdisorder Associated with Prenatal Alcohol ExpogiNB-

AE)in the proposed DSM5 has implications for NDIA The DSMb addition providesa
proposedmethod for recognising conditions in the category of FASD in the field of mental
health. Individuals impacted by PAE are significantly over represegttdinder recognised

in the outpatient and inpatienmental health angsychiatric settingsThis isalso true in the
child welfare system, juvenile detenti@ystemandin correctional facilities

13. Evaluation of the impact gérovider training,informal parent support, respite care, parent
education, and specialised parenting interventions on caregivargily quality of life and
individual outcomes is needed using quality research design.

14. International parenting intervention modelsalready shown to be ofjuality should be
considered for replicatiom the Australian context.
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9.4 Implicationsof the critical reviewfor policy, practice and research

As a foundational document, this critical review has drawn together the available evidence to inform
NDIA planners of relevant background for develogiegt practice guidées for use inplanning
frameworks thatsupport children, young peoplend adults withFASD to accedbe servicesthey
requireto address their needs.

It is a dynamic documemequiringfuture updatesas more research is conducted in the ficBdtter
and more knowledg#vill lead toimprovements irinterventionswith new interventions developed as
knowledge increasesThis will leadto improved practice in a range of systems.q. therapy,
educational, justice).

Theimmediate policy implication for NDIAs for FASD to bembedded in the disability sphere as a
permanent and lifelonglisability thatwith appropriate intervention andgupportcan be addressed
through a range of means towards ingwed and positive life outcomes for affected individuals.

A new modelis requiredto meet the needs of children and youth in care: life trajectory planning that
recognises that these individuals need support in the community to improve their capacity to
contribute. It is important to consider the long term cost effectiveness of comiyibiaised supportive
services that are accessible and that are not contingent on restrictive eligibility criteria.

The practice implication is for professionals working with individuals affected by FASD to be exposed
to up to date information to enhance their capacity to effectively respond and for them to be linked
to the people they interact with professionalty provide a collaborative and integrated approach.
This includes developing continuing professional education packages to keep clinicians, therapists,
teachers, and others fully informed of advances in assessment, diagnosis, treatment and
management.

The reseech implication is for researchers to work closely with all stakeholdersluding
parents/carers}owards the ongoing development of evidence based, targeted and comprehensive
interventions.
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Section Two

The significant findings from the critia&@view have been summarised in Section One to bring focus
to the key evidence relevant to informing NDIA in relation to FASD and disability services.

This section includes a description of the methods used to identify and select literature for the critical
review and the detailed findings from the literature retained for analysis and reporting. It includes
more detailed descriptions of interventions than included in Section One and is provided as a
comprehensive background to the synthesised evidence pteden that section.

Some cautionary notes are relevant.

Firstly, the review process has not been a systematic review. It is a critical review of the literature
identified through asearchof relevant databases and by contacting known experts in the GeFASD.
Secondly, the detailed findings in Section Two have been chosen for their relevance to describing the
domains of impairment associated with FASD and the interventions designed, implemented,
evaluated and reported as having a positive impact base impairments. Thirdly, this is a first
attempt at synthesising literature to present a detailed picture of the implications of FASD for the
disability sector. As such, it will require updating as further evidence accumulates.

The critical review of th literature has avoided using evidence from programs of work or research
specifically aimed at education and justice contexts, as these generally are separated from disability
supports planning. So too, interventions which are solely the remit of medi@ahgement, such as
pharmacological treatment with or without behavioural managementyenbeen excluded for the

same reasons.

Rather, interventions focussed on individuals and their families/caregivers and which may take place
in home, school and/or thapy (clinical) settings, or may be integrated across these settings; are
designed to address neurocognitive and neurobehavioural impairments; and, fall under the disability
umbrella, have been included.

Diagnosis related t&-ASDs a complex procesand he relatively recent recognition of FASD as
encompassing variable disabilities, each with varying sevldag/meanthe critical reviewneeded to
draw onpublished journal articles, unpublished reports, information obtained through websites and
other relevant materialasprovided by expertgo present as detailed account as possible.

Even though Fetal Alcoh8/ndromgFAS) was first identified 40 years agod then revealed through
ongoing researclFASD is only now beginning to be more broadly undersasaal spectrum disorder,
with evidenceemergingabout what works in addressing the significant primary disabilities and
secondary effects encountered by people WitASDThe impact of FASD on indivéds and in relation

to their experiences of and interaction with education, criminal/justice and mental health services is
a precipitating factor behind the need for a cohesive systems approach to both acknevaedg
address disability associated with&A. As with all brain based impairments, the implementation of
interventions early, frequently and over sufficient periods of time will assist in improving quality of life
outcomes.
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Critical ReviewMethodology
Defining the topic

A critical reviewof the literaturewas conducted to identifthe domains of impairment and how these
impact ondaily functionirg, and, the services and suppore&juired to ensure those with FASD are
afforded opportunities to participate in education, employment and social/siets.

Studies and programelevant toaddressing the impacts 6/ASn individuals as identified through
the critical review and informed by expertsere assessedising thefollowing criteriaas a standard
of inclusion:

1. Aprogram has been evaluated using a valid evaluation framework.

2. The evaluation demonstrates effectiveness for people with FASD for an outcome related to
living independently an@dr participationin daily life.

3. The evaluation wasassessedto be of sufficient quality, using a validatedssessment
checklist®®,

Methods used and justification

Programswere assessed and allocated to eitHs¥st practice or promising practice programs, defined
as
9 Best practice progranmes those that meet criteria regarding research design quality, impacts,
specificity and replicability, such as:

o randomised controlled trial methodology (with at least 20 participants in both the test
and control groups); or,

0 quastexperimental methodologywith at least 20 participants in both the test and
control groups); or,

o excellent qualitative research (interviews conducted with appropriate percentage of
program participants; sampling strategy appropriate to reflect diversity of views;
findings provié I NAOK RSAONARLIIAZ2Y 2F Wt AQPSR SELIS

0 pre- and posttest methodology (with control group and with at least 20 participants
in both the test and control groups); or

o mixed methods (outcome indicators are evaluated for at leaspaficipants and
there is an excellent qualitative research componasidefined above

Additionally, a program must hav@emonstratedpositive impacts on desired outcomes (must be
statistically significant or change of at least 28 centor very strom qualitative support) and the
program designers/authors should not reportyanegative or harmful effects. Finalliigrewereclear
statements in the available information about what the program involves, whom it is for and why it is
important (specifidy).

1 Emergingprogramsare those thathavesome evidence to support effectiveness in terms of

content or delivery. Thecriteria weremore flexible thanfor the best practice programs to
account forthe emerging evidence in the field.

Pageb9



Identification andSelection @& the Literature
Identification of literature for review

A desktop literature search of academic and general databases was conducted using a broad selection
of terms to identify published peeeviewed and grey literature. Personal communicatiavere also

sent to experts in the FASIDd Disabilitiesieldswith a request for copies of unpublished evaluations

and program descriptions. Talfesets out the databases searched, together with the parameters and
search terms usedlable 3 and 4 listhe organisational websiteand networksreferred to. Table 5

names the report authorsTables 6 and 7 namesthe expertswho were consulted and/or who
participated on the ExpeReview PaneExperiReview Panghembersalsoreceived report drafts for
comment and feedback.

Method of inclusion

The selected literature was reviewed by a team of four researchers (the report authors)

Frstly, the Kmet et al (2004) quantitative and qualitative checklgtse used(seeTables 12nd 13,
Appendices). These comprise a 14 point quantitative and 10 point qualitative list of questions which
require a Yes/Partial/No assessment to determine a total score (maximum = 28 quantitative; 20
gualitative). For some articles, some checklist gioest were not relevant and the maximum score

was adjusted accordingly. Individual article scores were then converted to a pereeAtdigles which

scored at 75 per cergnd above were regarded as Level 1 evidence. That is, the studies had sufficient
rigour associated with design and outcomes. Agicwhich scored between 504 per centwere
regarded as Level 2 evidence. That is, while there were limitations in study design, emerging evidence
reported is relevant to creating an evidence base.

Secondly, @ assess the impairments evidence, a scoring system was devised tthealiferature
referring to either neurocognitive behavioural impairments, inpaent assessment and diagnosis,
and whether recognised or standardisasisessments/criteria were used.

Neurocognitive Behaviou| Impairment Assessment FASD diagnosis

Impairments

Score2: The study identified Scoree2 The study identified Score2: The study participantg

neurocognitive behaviourg standardised assessments had a formal diagnosis on th

impairments according tq impairment FASD spectrum using recognis

recognised CNS domains affect| g.qre4: The study iderified criteria.

by FASD. assessments of impairmenhbat | Scored: The FASD diagnosis

Scored: The study did not clearly were not clearly identified ag participants in the study was ng

identify neurocognitive| standardised. clearly defined using recognise

behavioural impairments criteria.

according to recognised CN Score®: The FASD diagnosis

domains affected by FASD. participantsin the study was nof
described at all.
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Table2: Literature Search Parameters

transition, attachment,
mental health, mental
health disorders,
substance use, parenting
indigenous, life course,
life span, secondary
condition, behaviour, self
regulation, sensory
processing, executive
functioning, adaptive
functioning,
neuropsychological,
Neurobehavioural

Academic General Dathases Search terms Search parameters
Datebases

Scopus, CINAHL Google, Google Scholar, | Fe?tal alcohol spectrum | 1980to present
MEDLINE, Web of science disorders, FASD, prenata

Pubmed, alcohol exposure,

Informahealtch Intervention studies,

are, Psycinfo, Interven*, rehabilitation,

Proquest, management, case

Global health, management, community

Sciencedirect, services, supports,

Embase, participation, functon,

AUSThealth evaluation, impairment,

Table 3: Networks

NetworksAccessed

Australia

International

Key organisations

Canada FABResearch Network
Fetal Alcohol Syndrome Prevention Team, National Center on Birth Defects and Developmental
Disabilities, Centers for Disease Control and Prevention (USA)
National Organisation of Fetal Alcohol Syndrome (USA)

FASD Centre for ExcellencgSA
The Asante CentreCanada
National Organisation for Fetal Alcohol Syndrome UK
University of Washington, USA
University of British Columbia, USA
University of Victoria, BC, Canada

National Organisation for Fetal Alcohol Spectrum Disorders
Telethon Kids Institute
Russell Family Fetal Alcohol Disord&ssociation

Government of Western Austral@Department of Health
Department of Communities Western Australia

Australian Governmeng Australian Institute of Health and Welfare
The Foundation for Alcohol Research and Education
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Table 4; Websites

Websites Accessed

www.nofasd.org
http://www.rffada.org/
www.aifs.gov.au

www.fare.org.au
http://www.cdc.gov/fasd

http://fasdcenter.samhsa.gov
http://www.cdc.gov/ncbddd/fasd/

http://www.canfasd.ca/

http://www.fascets.ord

www.fasdalberta.ca
http://www.fasdnetwork.org
http://www.clinicaltrials.gov
http://come-over.to/
https://www.ubc.ca/

www.fasdwaterlooregion.ca

http://www.asantecentre.org/

http://www. fasdmanitoba.com

http://www.motherisk.org/
http://www.nofas-uk.org/

http://www.faslink.org
http://www.fasdjustice.ca
http://jhscso.bc.ca/
http://wrapschools.ca/

http:// www.skfasnetwork.ca

http://kimberleyfasdresource.com.au/pdf/FASD ResmForTeachers.pdf

http://www.neurodevnet.ca/

Table 5: Report Authors

Author

Expertise

Institutional Affiliation

ProfCarol Bower

Epidemiology and Public Health

Telethon Kids Institute

Angela Dudley

Occupational Therapy

Telethon Kids Institute

Jameditzpatrick Paediatrician and Senior Clinical | Telethon Kids Institute
Research Fellow
Tracy Reibel Senior Research Fellow Telethon Kids Institute

Table 6 FASD ExpeReview Panel

Expert

Field of Expertise

Institutional Affiliation

DrLynne Adamson

Director, Research
Supports and Services

National Disability Insurance Agenc

DrHeather Carmichaéblson

Fetal Alcohol Syndrome Diagnosti
and Prevention Network, Families
Moving Forward Research Progra

University of Washington School of
Medicine, Seaft S / K HbspitslX
Research InstituteUSA

Jennifer Cullen

Chief Executive fiicer

Synapse Incograted

Dr Catherine Elliott

Chair of Allied Health

Child and Adolescent Health Servic
Health Department of Western
Australia

Prof Elizabeth Elliott

Head, Federal Government FASD
Technical Network

University of SydneyNew South
Wales

Damian Giriffis

Chief Executive Officer

First Peoples Disability Network
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Sue Ham

Trial Site Manager

Tasmania and Northern Territory
National Disability Insurance Agencg

Marmingee Hand

Carer and educator

Tracy Jirikowic

Occupational Therapist

University of Washington School of
Medicine, Seattle Childréha | 2
Research Institute, USA

Michele Johnston

Neuropsychologist

Health Department of Western
Australia

Denisel.uscombe

Consultant Physiotherapist

Disability Services Commission

Malcolm Mill

Director Service Delivery

Barkly Trial Site
National Disability Insurance Agencg

DrRaewyn Mutch

Paediatrician and Postoctoral
Fellow

Telethon Kids Institute

ElizabethPeadon

Paediatrician

University of SydneyNew South
Wales

Dr Carmela Pestell

Clinical Psychologist &

University of Western Australia

NeuropsychologigiMAPS} Robin Winkler Clinic
Director

Vicki Rissell Consumer advocacy NOFASD Australia
Chief Executive Officer

Clare Salter Speech pathologist

Trevor Sanders/Barbara Sha

GM Aboriginal Health

Anyinginyi Health Corporation

Dr Doug Shelton

Paediatrician
Clinical Director

Gold Coast University Hospital

Prof Sven Silburn

Menzies School of HealResearch

Charles Darwin University

DrRachel Skoss

Chair, WA Ministerial Advisory
Committee on Disability

Telethon Kids Institute

Claire Townsend

Manager

Synapse Incorporated

Robyn Williams

PhD Candidate
Health Sciences

Curtin University

Dr Amanda Wilkins

Community Paediatrician

Child Development ServicElealth
Department of Western Australia

Dr Marcel Zimmet

Consultant Paediatrician

FASD Clinic, Westmeaddpital

Table 7 Disabilityy FASDExpertsConsultative Group

Expert

Field ofExpertise

Institutional Affiliation

DrLynne Adamson

Director, Research
Supports and Services

National Disability Insurance Agend

Scott Avery

Policy and Research Director

First Peoples Disability Network

Kerryn Begley

Social Worker

Private FASDonsultation &training

DrHeather Carmichaéblson

Fetal Alcohol Syndrome Diagnosti
and Prevention Network, Families
Moving Forward Research Progra

University of Washington School of
aSRAOAYSS { SHospiiat
Research Institute

DrJulianne Conry

Registerecsychologist

The Asante Centr&anada

Mike Cubbage

Behaviour Support Consultation
Manager

Disability Services Commission, WA

Jennifer Cullen

Chief executive officer

Synapse Incograted

Lee Davids

Director, Continuousmprovement
Scheme Design

National Disability Insurance Agend

Dr Catherine Elliott

Chair of Allied Health

Child and Adolescent Health Servic
Health Department of Western
Australia
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Prof Elizabeth Elliott

Head, Federal Government FASD
Technical Network

University of SydneyNew South
Wales

Fetal Alcohol Syndrome
Preverion Team

National Center on Birth Defects
and Developmental Disabilities

Centers for Disese Control and
Prevention, USA

Sister Suzette Fisher

Director of Client Services

DoubleARC
Ohio, USA

Joanna Granich

Clinical Trials CoordinatgrAutism

Telethon Kids Institute

Damian Giriffis

Chief Executive Officer

First Peoples Disability Network

Sue Ham

Trial Site Manager

Tasmania and Northern Territory
National Disability Insurance Agend

Marmingee Hand

Carer and educator

Jacki Hollick

Sedor Service Development
Manager

Disability Services Commission

Mindy Horsman

Social Work Supervisor

State Child Development Centre
Department of Health WA

Tracy Jirikowic

Occupational Therapist

University of Washington School of
Medicine, Seattle Childréna | 2
Research Institute, USA

Michele Johnston

Neuropsychologist

Health Department of WA

Heather Jones

Manager ofFASD Projects

Telethon Kids Institute

Dr Julie Kable

Assistant Professor
Psychiatry and Behavioural
Sciences

Emory University School of
Medicing USA

Patricia Lingleyottie

President& Chief ExecutiveOfficer

Strongest Families Institute IWK
Health CentreCanada

Denise Luscombe

Consultant Physiotherapist

Disability Services CommissjoA

Malcolm Mill

Director Service Delivery

Barkly Trial Site
National Disability Insurance Agend

DrRaewyn Mutch

Paediatrician and Postoctoral
Fellow

Telethon Kids Institute

5NJ al NBE hQ/ 2y

Clinical PsychologisDirector

UCLA Fetal Alcohol Spectrum
Disorders ClinidJSA

Elizabeth Peadon

Paediatrician

University of Sydney

Dr Carmela Pestell

Clinical Psychologist &
NeuropsychologistMAPS}
Director

University of Western Australia
Robin Winkler Clinic

Vicki Rissell

Consumer advocacy
Chief Executive Officer

NOFASD Australia

Deborah Rutman

Principal, Nota Bene Consulting
Group

AdjunctAssociate Professogchool
of Social Work
University of VictoriaCanada

Clare Salter

Speech pathologist

Trevor Sanders/Barbara Sha

GeneralManagerAboriginal Health

Anyinginyi Health Corporation

Dr Doug Shelton

Paediatrician
Clinical Director

Gold Coast University Hospital

Prof Sven Silburn

Menzies School of Health Resear

Charles Darwin University

Dr Rachel Skoss

Chair, WA Ministerial Advisory
Committee on Disability

Telethon Kids Institute

Victoria Suen

Research and Evaluation
Consultan

Alberta Health Service€anada

Claire Townsend

Manager

Synapse Incorporated

Bree Wagner

Alert Program Study Coordinator

Telethon Kids Institute

Kristen White

Program ManageAborigind
Health Pilbara and Kimberley

Telethon Kids Institute

RobynWilliams

PhD CandidateHealth Sciences

Curtin University
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Dr Amanda Wilkins Community Paediatrician Child Developmengervice
Dr Marcel Zimmet Consultant Paediatrician FASD Clinic, Westmeaddpital

Critical Review Detailed Findings

The detailedindings presented here are the result of analysis and reporting of literature identified by
the process outlined in the Methodology. THetailedfindings start with a broad overview of FASD
and its impact on the lives of thosaffected from both a life ®urse and neurodevelopmental
perspective. It then sets out the details related to the domains of impairment, before moving to
detailed description of the interventions included in the analgsid summarised in Section Qne

Overview ofFASD

Commonly, thechild affected by FASHrst comes to the attention of health services within an
educational environment, when they are identified as noticeably functioning at lower levels than their
peers®. Up to this point, affected children may have maskieir neurocognitive deficits in social
situations by being affable and chatty. However, attention deficits will emerge as the tasks children
are required to perform become more complex. Other disruptions to cognitive functions vary, but can
include dimnished intellectual functioning, slower speed of information proceg&irtd; deficient
cognitive set shifting°3tineffective problem solvingsategies®? and, norverbal and verbal fluency
difficulties’®®. Thus, #hough many of the social behaviours ahildren with FASDmay seem
acceptable at a young ageyer time these behaviours become increasingly inappropriate and
markedly different from peerg-urther, as social interactions become more complex, requiring higher
level communication skills, challges in social communication and adaptive functioning eme¥ge.
example, group studies in children with FAS have found deficits in speech and language functioning
including: word comprehension; articulation; and, expressive and receptive languag&*skills

Adaptivefunctioning,defined as the skills required to carry out daily activities necessary for personal
and sociaselfsufficiencyor the ability to respond successfully to everyday demaigisften impaired

in FASEY®%%, Ina study of adaptive functiangin childrenaged 58 years with FAS, theierformance

was significantly below that of their peers in all but three of fourteen subscales orStB&. In
addition there are a wide variety of maladaptive behavioural characteristics described. Estagal
behaviour problems, namely social problems, attention problems, and aggressive behaviour, are
frequently reported®with parental reports of behavioural problems noted in nenous studie®°31°

811 Many individualsvith FASD areltimately unable to liveor work independent§#2 Further, e

odds ofa range ofmental health disorders and traits are more than doubled for adults exposed to
alcchol in uter®®. Early intervention before the age of 6 years is one of the most important
WLINE G SOl A @ Smedidck secbadidibling gffects@d individuals with FASD by4old34,

Awareness oft Y A Y R sp@difiR dierfgtisiand needsill guide interventions that promote
function and participatioft®.

The importance of neuropsychological testing and the requirement to assess children affected by
FASD to develop behaviourallearning profileis emphasised by several researcH&rs!’ 318 319,
However due to the individual variabiligf I 02 K2 f Q& ffectSawd the2pattSry andtiming

of maternal drinking, as well as the impact of epigenetic risk fadioesbehavioural profile of
neuropsychological impairments is variaB%e?%,

As indicated, children with FASD are often first identified at school when behavioural/learning
difficulties manifest, not necessarily because they have previously been diagnosed with a FASD. On
assessment, FASD affected children will sometimes fall vatrerage intelligence and therefore may
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not be eligible for educational support. As also noted previously, where there is known or suspected
prenatal exposure to alcohol, children from age six onwards will benefit from a battery of tests to
determine the etent of their impairments and where their strengths and weaknesses lie.

Kodituwakkd?? has developed a neurodevelopmental framework based on cognitive neuroscience
principles which guides development of skills teaching interventions for children with FASD

¢2 ARSYUATE OKAf RNBY Q& A Y Llleihdsl &yoiidtetl wijfafett® 6 S K| JA
verbal learning and recall, verbal memory, auditory memory, spatial memory, auditory processing and

verbal processing. In addition to standard IQ, achieest (@s determined byhe WRATor examplg

and adaptive measures are requiredl.distinct profile of neuropsychological deficits is evidant

individuals with FASD, regardless of the presence of the facial pheri6type

One of the primary areas affectéglexecutive functioing, an umbrella term referring to a group of
higheet S@SE oAt AGASA GKIG KSfLI 3dZARS yR O2yGNRE o
direct and organise our activitieShere is no one definition of executive furetingas a number of
cognitive skillsare implicated. These include seakgulation, problem solving, working memory,
information processing and goal orientated behavitirAlso included is the ability to initiate a task

or activity on one's own, to planptorganise tasks and materials, to sequence, to prioritise, to shift
between activities and conversational subjects, and to inhibit (stop or refiin) an actiod®®. The
executive functioning difficulties encountered by those affected with FASD canahaignificant
impact on adaptive and social functioning. For example, poor working memory skills can adversely
affect learning, language and academic attainment. Weaker organisation, planning and problem
solving also impaatn activities of daily living.ddr cognitive flexibility, inhibition and seiégulation
problems also contribute to social skill deficits and affect interpersonal relationships comtgloti

social behaviour problen¥.

A core impairment within FASD @NSdysfunction and this domaiis impaired across the whole

spectrum of FASD: FAS, pFAS, andBB. Numerous studies have focused executive functioning

in FAS and difficulties have been found in childeeanwhen their intelligence fell within the normal

rang€?. More complex tasks involving both cognition and emotion were more difficult and more
impaired for children prenatally exposed to alcof8l Cognition based executive functioning

limitations may be seeml OKAf RQa Ayl oAf Ade ( 2hesgcRSstghiendey R | Y R
required for tasks of daily living and academic processes. For exathelehild may experience

difficulty with following daily routine sequences, social exchamgeesses, and managing time.

A comprehensive profile of functiorgmeeds to be done to determine the specific needs of the &hdld
level of functioning with academic, cognitive and behavioural learning areas. Multidisciplinary
approachedeadingto goal setting and individualised pwhich takeinto account various $wool
settings andhe skillsneeded to manage thesés required. The caregiving environment (or what the
child constitutes as their family) must also be included in guiding the school program for the child with

FA®. Afamily + schooktherapy partnershpl LILIN2  OK Aada Yy SSRSR (2 SyadzNB
environment.

This can be achieved by working with the famdighooland (multidisciplinary) therapyeams, to

obsene aOKAf RQa aiAfta FyR OFLIOAGE AYy YIFAYyGlFrAyAy3
functional language, ando establishtheir strengths, interests and behaviourhis needs to occur

across multiplebservations and in a variety of contexts.
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A msmatch may exist in a child with FA&Dthey may havstrengths in theirexpressivdanguage
ability, which maymask their inability to retain information in their verbal memophgnce they may
appear moe capable than they really ar®esearch supportshe impairments within executive
functioning that describe the difficulties when translated to functisnch as taking in new verbal
information and recalling auditory directiof¥$33L,

Further, enotion-relatedexecutive functioningleficits maypresentasaninability to inhibit responses
to situations involving othersresulting in inappropriat@ctions or verbal responses, or being over
active. FASEaffected individuals mapave difficulty inhibiting their actions in circumstances where
they would ordinarily be expected to understand the social behavioueguired. Acting before
considering consequences is an extremely common characteristic seen inlrdigDualsmay be
socially intrusiveand have difficulty understanding the steps of social interactidior exampleby
encroaching on the personal space of ot{&rs®,

FASD and ADHD may be present amodbidities but there are key differences between the two
diagnoses. Those witRA® have most difficulty shifting and encoding new information whereas
children with ADHD have more difficulty focusing and sustaining atteniiédinere there ismore
difficulty in shifting attention there is agreater potential for perseeration and difficulty with
transitioning from one task to the next and from one placatmther.From a functional perspective,
those with FASIDawe more difficulty with life changesfor example family memberships, moving
schools and transitioning to the next grééfe

Domains of Impairment, Detailed Findings

We identified Z studies (seeAppendices) whiclincluded recognised neurocognitive behavioural
impairments, using standardised assessments of impairments ic@ubwith a formal diagnosis
related to FASDand based on recognised criteria. Three studies were excluded which did not meet
these requirements. Of the included studies, the majority were focussed on early childhood through
to late adolescence (&8 years). Four studies included infants, but these were incorporated into a
wide age range (most often-&ult). There were no specifadult studies identified, although one
study included an age range ob8 years, and another young adults aged?Bo6years.

There is a lack of consistency in studies with regard to: age ranges included in study samples, the
variability of impairmentsassessed and the variety of assessment tools used. This resulted in an
inability to draw summary conclusions or distinguishaverallhierarchy of domains of impairment
related to FASD, as these are unigue to the individbaine data are drawn from pomilon-based,
longitudinaland epidemiological studies of childremithout diagnoses on the FASD spectrumat

with known prenatal alcohol exposurand referred to as being othe social drinking rangeWhat

was clearly indicated across thesknical andepidemiologicaktudies is the extent of impairments
across the life course requiring appropriate assessments at relevant transitional time points and prior
to interventions being implemented.

The importance of considering theole of selfregulation onsocial cognition and behavical
functioning has been investigatea children with brain injury Selfregulation may be defined as the
capacity to manage one's thoughts, actions and feelings, in adaptive and flexible ways across diverse
contexts, and degits may include poor inhibitory control and deficits in planning and organization,
often implicated in the EF domain and dlrted to the prefrontal corte¥®.
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I & 0 £3%a@amArahensive study df,400 patient{mean age 9.9, range 7 daysStbyears with @ per
centunder 16 yearsheceiving diagnostic evaluations for FASDwed thats8 per centof those with
FASPFAS had significant impairment iexecutive functioningmemory, 57 per cent had
motor/sensory impairment, 5@er centhad language impairmengnd 51 per centhad sigificant
delays in development. In the grodipyears and upB2 per centhad a mental health disorder, with
most prevalent being ADBDHD (54 per cephfollowed by Bst-traumatic Sress Disorder at7 per
centacross the whole FASDespirum and Oppositional Defiant Disorderegper cent

In a longitudinal Germastudy with follow up over 20 year§Spohr, Willms, & Steinhausen, 2007)
significant impairmentswere seen in behavioural and emotionateas Most notably there was
evidence ofthought disordes, attentional problems, intrusive and aggressive behaviour. The study
indicated that these impairments were experienced by those at vargngld on the spectrum of
FASD. Thénitation of this sudy was its small sample sige=37) and its specificity to location.

There is no welbrdered age and stage categorisation of domains of impairment related to FASD in
the literature. Instead, the available evidence has been synthesised below to highkglitely age
related progress of functional impairments. These are described for: infancy/early childhood;
childhood (4 to 12 years); atescence (13 to 18 years); aadulthood.

Infancy/early childhood

More evidence is needemhvestigatingthe impact of alcohol in the -3 age rangeln the neonatal
period it is possible to assesabituation, a learned decrease in respontea biologically irrelevant
stimulus after repeated presentatio?’S. Abnormal rates of habituatiomave been related tolater
delays inintellectual developmerte® and thusare thought to represent one of the early measurable
aspects ofCNSunction in newborn®®. Early indicators of developmental vulnerability include low
tone, feeding difficultiespoor visual and auditoryhabituation, sleep disturbanceand a poor
sleep/wake cycl&®.

A population based longitudinal study investigating the effects of prenatal alcohol exposire
specific to FASErom birth to 25 years was conductéa Seattle, USA, begimg in 1974 with some
follow-up beyond age 28Jtilising the Brazelton Neonatal Assessment Scale with 417 neonates, the
FILOG2N) a02NBa 2F KIFIoAlddzZrdA2y FyR 26 | NRdzal f
ability of the infant to maintain aalm/alert or sleep state and frequentlftarnating between awake

and drowsy. Neonates having difficulty maintaining calm/alert sleep states sugtiest self
regulatory difficulties are evident from the time of birth. In addition, other neonatal items correlated
with prenatal consumption of abtiol were more hand to mouth activitya weak MORO reflex,
hypertonig and delayed stepping reflex threshold.

Global developmental dela§GDD)in the context of prenatal alcohol exposumeaybea common
indication of FASD in infandust over half of cldlten aged birth to 3 years withrenatal alcohol
exposure(or with FAS/pFAS) show marked developmental d&aphisincludes delays in: grossd

fine motor skills, speech and language, cognitive and social and emotional developimeirigsn a
longitudnal epidemiological studgt eight months with 462 infants using the Bayley Scales of Infant
Development reportedhat babies exposed to higher amounts of alcoimoliterqg compared to those
with no or lower exposureperformed more than 1SD below themean in their overall mental
functioning®*,
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A meta-analysis oktudies ofgross motor deficits in childrewith FASD indicatethat in one study
related to infantsa goss motor impairment amongst 7 to 12 month oldasseen on the locomotion
subscale ofhe Griffiths Mental Deslopmental Scaléé",

Insecure attachment and parenting difficulties and irritabifityt y S 3+ (G A @ Sfthe B &ei A GA (& ¢
often reported with the infant and young child with suspected or confirmed prenatal exposure to
alcohof*®. Insecure attachment may lead to impaired or atypical semmabtional development, poor

school readiness, behavioural problems, psychiatric disorders, and impaired long term merttal heal
outcomes6347,

Childhood (4 to 12 years)

By the time a child reaches four years of age, evidence skimatgshe main difficulties starting to
emerge areattention3#34°3% (3 component ofxecutive functioningandbehavioural problerg®?!
within the selfregulation andsocialcommunication domainsf functioning gros$°? and fine motor
skill$®2 34 sensory processing and adaptive functiodfg*. A widervariety of neurobehavioural
assessmentgan be administered in this age rangsed Appenttes. In addition to attentional
difficulties and slowereaction times, children around this age have also been noted as acting young
for their age, with hyperactivity reported, and impulsivity and restlessness or irritability also becoming
evident®’. It is important to note that the inattention and hyperactiviassociated with prenatal
alcohol exposure denote a particular clinical subtype with an earlier onset, a different clinical and
neuropsychological presentation, and probably a differential medication response than idiopathic
ADHDB3%° which is a common coarbidity alongside FASD.

Children in the 8 years age range have been shown to have significantly lower scores on the Short
Sensory Profile (SSP) and the sensorimotor core domain of the MIEP8¥nN typically developing
children as well as more problemgth sensory modulation and sensory motor performance. They
also haveamore significant difficulties in the spelling and arithmetic sections in the \AGRAJt with
significant correlations between the SSP and the maths and spelling sections of the3WRAT
suggesting a link betweersory processing dysfunction atkek academic function of some children

with FASES®.

In the same study, éhavioural rating reports by parents and teachsr®wedchildren with FASD
demonstrated lower adaptive skills evident dretSIBR composite score with 4&r centof children
with FASD compared topkr centof control children demonstrating serious behavioural difficulties.

It is noteworthy that bildren with pFAS or NEAEmay perform worse with their sensory processing
scores and adaptive behavioutgan those diagnosed with FAS, lpdrform better on measures of
intellectual functioning. These results support the theory that deficits in adaptive behaviourbanay
independent oflower IGF®! 362 Lower levels of adaptive futioning can be assessed using specific
tools such as the SIBor the VABSo0 determine the degree of impairment and its impact for the
individuaf®3, Broad hndependent living skillare particularly impaired This will change at different
points along the life courseFor younger childrerproblems withtoileting and eatingare common,
while problems such as understanding money/value and more comjplegulage comprehension
emergewith increasingage

A cohot of 13 children with FAS/PFAS, agefl years and living in remot€anadianAboriginal
communitieshad the followingCNSmpairments: ADHD with or without sensory dysfunction ((&@
cent), academic achievement (G&r cen), communication (54er cen), cognition (50per cen),
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memory (5Qper cen), executive functioning (50er cen) and microcephaly (6per cend*®* In a large
USA sample of 83 year old chilcten with known prenatal alcohol exposuf@=486)difficulties were
documented in measures of dninetic, perceptual motor skills, attention and impulsivity, and
cooperatiory®s 366,

Childrenwith FASDhave been found to exhibdisruptive uncooperatve and socially inappropriate
behaviours compared wittypically developing childrerChildrenwith FASheeddirect or frequent
support and supervision to manage daily adaptive skills and behaviour compared with typically
developing children only needing intermittent suppif£°e,

Seepdisturbances have an impact @ehavioural outcomegarticularly selregulation but alsoon
memory, learning, attention and cognitive flexibilitfthey have alsdeen identified in other
neurodevelopmental disorders such as autism or ADHD with studies reporting ohtekeep
disturbancesn the range of75-80 per cent®.

Adolescerte (13 to 18 yeary

A recent cross sectional studyooking at age related differences across a broad range of
neuropsychological variables in three age group8; 912 and 1317 yeard’® appears to be a first
attempt at understanding how neuropsychological impairments manif@sthildrenand adolescents
with FASDIt is particularly important when determining appropriate intervention and supports for
individuals with FASD and their families and communifieademicachievement, language,emory,
visualmotor coordination andexecutive functioningvere all areas of impairment relative thildren
without FASD. In terms afje related differenceshe domains where older subjects performed worse
than youngersubjectswere: executive functioningarithmetic, learning and memory, visual motor
integration and motor abilities. There were no significant differenicel) between thethree age
groupsin this study.

With regard to academic achievement, arithmetic wasgheatest area of impairment consistent with
FASP'L. Receptive language was impaired as measured on the-RPRMiich is also consistent with
previous studie¥? Both children and adolescents with FASD had significant difficulty on the learning
and recall of grbal informatiori”3, A study with 21 alcohol exposed children (18 with FAS) compared
to children with Downs syndrome (n=11) and normally developing controls (na2t23pecifically
examining memoryshowedthat children with FASD do not show a global meyndeficit n a test of
memory impairment. Rathemesults supported explicit memory beinmpaired whereas implicit
memary was intact’4,

Two studiehaveexamined the role of the coys @llosumin children prenatally exposed to alcoFdl

376, Preliminary analyses from these studies suggest that inaccurate performance on a bimanual
coordination task, and likely impairechllosal functioning may be related to the attention and
problem solving impairments exgenced by children with FASDhecorpus @losumplays a major

role in coordinating motor activity from opposite sides of the body, and has been found to be
structurally impaired irsomechildren prenatally exposed to alcoRGIE’8 There may be agenesis of

the corpus @llosunt™ or spatial dsplacement within the braifi®. In children born without &@orpus
callosum associated subtle cognitive and behavioural difficulties are poor bimanual coordination,
poor psychosocial functioning, impaired ogessing of complex informatiorand decreased
interhemispheric transfer of learning
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At 14 years of age, attention, spatial learning deficits prablems withtasks requiring the complex
manipulation d information has been reportef. Behaviour problems are identified with increased
anti-socialbehaviours, earlier use of alcohol and other drugs, increasdfgperception of difference
andseltconceptof bSA Yy 3 | WLI2 2 NJ Adéerdife$as & igher {forineds difficulties with
organising materials and processes and a high impulsifityg from examiner ratings on the Child
Behaviour Checklist.

In addition to the tasks of adolescent development and living with FASD, some adolescents may also
have children of their own to raise who may or may not be residing in their care. Parerfielg w
affected by FASD represents many challenges and is an important opportunity to begin interventions
that can minimise secondary effects and promote coping with the brain based primary impaitfhents

In adolescents and young adults, mental health concelar® manifested in alcohol
misuse/disorder¥®3#4 depressioff° 3¢ and a variety of other mental health disord&s

A general lack of engagement with the community and contact with the justice system are other
common characteristics identified in adolescencehe impact of FASD is also mediated by
environmental factors such as living with an alcoholic parent or being subjected to child abuse or
neglect, or other adverse life conditions such as poverty which often lead to child welfare involvement
'y R | adriicdicn ® Qadie

Adulthood

For overthree decades neeringFASDesearcher Ann Streissguth hdscumentedrisk factors for
secondangdisabling effect®r adverse life outcomeassociated with a FAS diagnoBisr young adults
mental health problems contact with the justice system, disrupted education, aaf@tohol
dependencésubstance abuse issues wegignificant at 21 years of age whilst less th@rper cenof
subjectswith FASD werable to live or work independentlyMotor deficits were alscevident,
particularly speed of information processifj Frequent adverse life outcome included
inappropriatesexual behaviour§40-50 per cent increasing with age) and mental health problems at
higher than 90 per centCaooccurring risk factors includedelmg the victim of domestic abuse or
violence In addition the incidence of independence in daily living activities amongst 21 year olds with
FASD was very low for activities such as managing money and making decisions with 80 per cent of
individuals requing help or supervisic#’.

In onecohort,at 21 years of ag®0 per centof subjectshad mental health problems, gfer centhad

been in contact with the justice system, @@r centhad disrupted education, 4@er centhad
substance abuse issues and fewtan 10 per cent lived or worked independentlyAlcohol
dependence has been reported in 8r centof subjects with FASBt 21 years of age’. Motor
deficitswere evident in this same cohort of subjects (n=433) at 25 years opageularlyspeed of
information processing.

Being the victim of domestic abuse or violence is commonly reported in subjects with Wist66Y,

per centof a sample of 415 subjedtsvingbeen the victim of physical or sexual abuse or of domestic
violence The most frequent advse life outcome from this study is reported iaappropriatesexual
behavioursincreasngover the life course from 3Per centin children,to 48 per centin adolescents

to 52 per centin adults.
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In a 20 year follow up study with73patients with FASIh Germany signs and symptoms were
compared from an initial examination in mid childhood (mean age ~ 6 yaadsat follow up (mean
age 26years).Characteristicsuch as growth retardation, microcephaly, developmental delay and
hyperactivitygenerally grsisted into adulthoodwhile FASacial features presergarlierin life were
generally not apparent in adulthoo@ontinued prevalence of microcephaly at follow up was strongly
correlated with those subjects who were intellectually disabled at theaindissessment. There was a
high persistence from childhood to adulthooflaggressiveexternalisingand delinquentehavioural
problems In addition there werea number of secondargdversdife outcomesincludngpoorschool
achievement (49er cen) and receiving special educatiqrastprimary school (3®er cen). In this
group only13 per centhad completedsecondary school and held an ordinary ,jelhile one third
were independent living situatiost®.

Sixteenadults (age range 187) with a range of intellectual functioning levels (low average to above
average) with FASD manifested clear deficits on neuropsychological measures sensitive to complex
attention, verbal learning and executive function. Both theqfrency and severity of cognitive
impairment demonstrated in both FAS groups were greater than would have been predicted on the
basis of IQ aloré.

Intervention Programs; Detailed Findings

Treatment and management approaches addressing primary and segodidabling effects arising

from FASD are evolving. These are based on increased understanding of brain structure and function
and what happens when domains are impaired through prenatal exposure to alcohol. Currently,
interventions are focussed on imprioyg individual daily functional capacity and are cornerstones to
improving behaviours resulting from impaired brain functions. Interventions may include both those
directed at the affected individual and those which also support family members and casegive

Interventions specific to education or justice programs, or which uplisemacobgicalinterventions

for individuals with particulaFASDneurocognitive profilesinder medical management have been
excluded from this review. Rather, interventions which have been developed, trialled and evaluated
for participants with FASD or similar conditions and which are integrated across settings or are
primarily community basg# have been included. Collaborative interventions which involve
family/caregivers, teachers or community support workers, and/or therapists in an integrated
NBalLlyasS (42 Iy AYRAOGARIzZ f Qa ySSRa KIF@S 6SSy ARSy
As the evidence base for interventions is emerging, reference is made to both higher and lower level
evidence (i.e. Level 4 sufficient rigaur associated with study design and outcomes; and Lewgl 2
limitations in study design, but of sufficient qualég emerging evidence). Twenty three quantitative
studies of sufficient quality are included in the critical review with the intervention programs
summarised in Table 1 and set out in detaithie Appendces Emerging interventions have been
addressecearlier in Section OneThere are an additional seven intervention studies in progress or
recently completedTable 10. A number of these are funddry theCDGand appear to be high quality
RCTswvith adequate sample siz&ive qualitative studies of sufficienigour also contribute to the
evidence base included in this review.

The review of interventionkas also includegdrinciples currently informingterventionpractice, and
which therefore constitute current best practice guidanc€his information has den extracted as
planning principles and best practice indicators, and is described in the discussion.
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The interventions described below have been designed to address the most significant and common
areas of functional impairment.

The Alert progran®

Two studies utilised’he Alert program@or SelfRegulatiod®® an existing neurocognitive training
program that has been adapted fechool aged children with FAS{¥%. The originallert progran®
curriculumdesign involveda group treatmentwhich helpedchildren improve selfegulatory skills
dZaAAy3 | aK2g¢g R2Sa @&2dzN) SheiBaolS leNdizdrdd théh2chotsth LG G 2
appropriate strategy to altethis.

Anadaptation ofThe Alert program®rmed Neurocognitive rehabilitatioaims to teah children to
recognise their own individual areas of impairment and to develop strategies to compensate for areas
of weakness, which allows them to build on their individual strengths and skills. It is based on the
premise that the daily functioning ofhddren with FAB is limited by their impairments in self
regulation including executive functionit{§>°".

The aim of thdirst study was to evaluate the effectiveness of neurocognitive rehabilitation Udieg
Alert program@®uvith a group offoster and adogt/e caregiver$®. The goal was to improve executive
functioning and emotional regulation in home and school environmedgsenty eighthildren aged

6 to 11 years with a diagnosis of FA@lophotrelated neurodevelopmental disoeds (equivalent to

the Australian category of NBE)were randomly assigned to either the intervention condition or a
control condition. Children in the interventiaroupreceived group neurocognitive rehabilitati¢nb
minute sessions over 12 weekwhile their parents receivit parent education. Results reported that
children in the intervention group demonstrated significant improvements in executive and emotional
functioning compared with the control group. This improvement was documented using tlid-BRI
(parent report measwg of executive functioning) and the RATC (the measure of emotional problem
solving).

The study presents a significant development in the treatment ofrsgifilatory dysfunction and
executive functioning difficulty with children with FASD. It gives @nldome autonomy to address
their own selfregulatory needs and patterns of dysfunction and staot use strategies to improve
their selfregulation and emotional problem solving within a group setting.

Limitations of tle study included the generalizdity to all school aged children as the children were

in foster or adoptive homes. Further research is needed to assess executive functioning in a range of
settings such as home or schauath children who live with their family of origin and those in athe

care settings.

Thesecondstudy, The Alert program@as usedvith a group of 25 children aged1® years diagnosed

with FASD and examinal whether the Alert Prograr® for SelfRegulationwould improve seH
regulation and be generalizable to other aspectserécutive functioning behaviour and social
skill$°°. As abovethe BREFwasusedand selected subtests from the NEREXCANTAB, and the Test

of Everyday Attention for Children (THEAR) to measurattention andexecutivefunctioning The main
finding of this study was that paremated improvements were seen in setkgulation, most
significantly with aspects of emotion regulation. There were some gains seen on the child direct
measues. The children appeared to improve more on simple tasks rather than more coomggx

which fits with the research that shows that children with FASD are challenged by more complex tasks
requiringexecutivefunctioning
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MILE

Three studies have examined the Math Interactive Learning Experience (MILE) which is-a socio
cognitive habilitative program that focuses on improving mathematics performance and behaviour.
This program targets cognition, behaviour, and academic functiath canponents of
neurobehavioural functioningathematics difficulties ara commondeficit in children with FASES

401 402 403 This intervention was developed from evidenatich investigatedchildren with brain
damage(not caused through alcohol exposure) asubports the view that interventions need be
contextualisedo the environment of the individué®. As suchit is best to choose a functional skill
that is impacted by brain damage and theonstruct anintervention to remediate the deficiti.g.
working memory).

The MILEprogram targes 3 to 10 year old childreprovidinga comprehensive intervention across
several levels of functioning, including intensive, short term, individual instruction for the child as well
astraining for caregivers antbachers.Underlyingneurocognitiveproblemsare accommodatecby
targeting mathematic skills. The desigakesinto accountproblematic caregiving histories often
reported in children with FASD asell as behavioural regulatiomnd attentional problems
experienced by this group of individudls 4%, Acknowledging that many children with alcohol
exposure are in foster care or have families with limited social and economic resources, the
intervention desigrattempts toincorporate the supporneededfor the famly to allow the child to

I OKAS@S WNBIFRAYySaa G2 tSIFENYQ (GKNRddzZAK LI NByid SRc
FAS/caregiver advocacy.

In the 2007 study, 61 children were assigned to either the mathematics intervention group (MILE) or
a standardpsycheeducational contrast group (SPE)fty six participanteompleted posttesting 1,

with 2 dropoutsin the intervention group The average duration betwegare and post testing was

149 days forboth the mathematics interventiorand the SP@roups. Outcomeswere reported in
Readiness to Learnwith significant gains in knowledge for both FAS/caregiver advocacy and
behavioural regulation Caregiver ratings of both internalising and externalising behaviour problems
were reported with significantly lasstotal problem behaviour scorgd, 50)=15.4, p<0.000Both
groups demonstrated gains in maths knowledge, but significantly higher gains were found in the group
receiving the maths compone(p<0.04).

A6 month follow up study of thILEinterventionconfirmed that both math skills and behaviour of
children had improved significantly. Participants from thegimal 2007 study were contacted and
reassessed. Math performance was assessed using standardised measures of maths achievement and
behavioural prokems as reported by caregivers on the CBCL. Children in the MILE group
demonstrated significantly greater scores on maths outcome measures and the behaviour ratings
were improved over praest scores in both group¥.

Very recently, the MILE program was kexded in a community translation involving 60 paipiants
across thredreatment groups: speciality care centregmmunity, and parent maths instruction only.
The study evaluated instructor satisfaction with the program, knowledge related to FASDAWILE,
parental satisfaction with the outcomes. Those in the MILE intervention groups demonstrated more
positive gains in maths skills than the parent instruction only group. Both the community translation
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and the MILE instructor training program were well e&ed and effective in produag positive
treatment outcome$.

/| KAt RNBYyQa CNASYRAKALI ¢NIAYAYy3

Three studieshave examined child friendship traingn(CFT) for children with FASTH? 411, Social
impairment is well documented amongst children with FASD due to neurobehavioural deficits in
overall intellectual functionin}? inattention and hyperactivity, executivairictioning and memory
problemg®® 44 (hildren with FASDhave problems understanishg social cues, difficulty
communicating in social contextdand hae fewer social skills than unexposed childrasreported

by caregiver8®and teacherg".

Key features of CFT were taught througtstruction of simple rules of social behaviour; modejjin
rehearsal and performance feedback during treatment sessions; rehearsal at home; homework
assignments; and coaching by parents during play with a*ffe€hey focussed on a range of critical
social situations which discriminate accepted from rejected children.

The first study with a group of 100 children aged®years diagnosed with a FASD (it cent
children with FAS, 4®er cent pFAS, 46per cent ARND) compared CFT (n=51) versus delayed
treatment control(n=49*®, Children in the CFT group showed significant evidence of improvement in
their knowledge of appropriate social behaviour, and parental reports showed that CFT resulted in
improved social skl and fewer problem behaviours compared with DTC. These gains were
maintained at a three month follow up. The DTC group showed similar improvement after receiving
their treatment. These treatments showed children benefit from CFT but the gains in sdlsalske

not necessarily transferred to the classroom. The therapists who delivered the intervention were
Psychology Interns with specific training in the delivery of the program.

This study was the first controlled treatment for improving the sociatfieming of children with
FASD A follow up study in 2012 replicated the study in a community setting with 85 children aged 6
to 12 years with documentation ofrgnatal alcohol exposuréPAE¥°. Children were assigned to
either the CFT ocommunity Standard Care ($ condition and then treated in 6 cohorts with
approximately 7 children in each condition. Both conditions consisted of 12 sessions of 90 mins each
delivered over the course of 12 weekSixty severthildren completedhe 12 week study (€T = 32;

SC = 35), representing an attrition rate of 21 per c&ttildren participating in the CFT group showed
significantly improved knowledge of appropriate social skills, improved-cealfept, and
improvements in parent reported social skilbomparé to children in the 8 condition. Results
revealed that children with PAE performed as well as children without PAE. CFT children yielded
greater gains than a communityC3ntervention for children with and without PAE

Thethird study examined CFT wititimulants and neuroleptics in FASDSeventy seven children
aged 511 years of age were given 12 sessions of CFT. Childrenalger prescribedtimulant or
medication, neither, or both types of medication. Children with FA&Ee deficits in attention ah
executive @inctioning that are similar to those with ADHD and commonly are diagnosed with ADHD
and placed on stimulant medicatioHowever, esearch evidence suggests that their behavioural and
attentional profiles diffet?> andvariable effects of stimaht medication havéseen reportedin the
literature*?®. Neuroleptic medications may be helpful in improving behaviour in children with FASD as
prenatal alcohol exposure is linked to dopamine and noradreeali#urotransmitter disturbancg*.

The outcomes dthis study indicatedhat according to parent and teacher reports on the Social Skills
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Rating SysteniSSR3)hildren prescribed neuroleptic medication showed greater improvements on
all outcome measures when compared to children not prescribed neurole@jpscificallyafter 12
weeks of CFT, statistically significantly improvement was revealed in children on four out of six
outcome variables (setfontrol, assertion, problem behaviours and teacher reported-ceitrol)

who were prescribed neurolepticsChildren prescribed stimulant medication either failed to show
improvement or showed poorer outcomes when compared to children not prescribed stimulants. This
study has importance both for the efficacy of CFT as a treatment intervention when combined with
neuroleptic medication, but also for the consideration of the diagnosis of ADHD when children may
also have FASB. Further, this study has implications for future FASD interventions which may be
combined with medication prescribed for attention difficesiin FASD.

Mode of delivery for parentor caregivereducation

A studywas conductedhat explored dferent formats for delivering parerdr caregiveeducationto

families within the context of a randomised clinical trial with the ainntprove the furctioning of
children with FAST¥. One arm of the trial consisted cbmmunity standard care with an information
packet of basic FASD diagnostic information, neurodevelopmental consequences related to FASD
impairments and how to access a \yi of community services and information sources. The second
arm consisted of two workshops delivered to caregiv@i® firstone educated parents about FBRS

and included methods of advocating for their child with FASD and the second workshop focussed on
how to build positive behavioural regulation skills in childreime Third arm was based on internet
training.

The workshop group received the highest ratings on usefulnesderstandng ability, overall
satisfactionand willingness to rescamendthe information than the @mmunity group andeceived

higher ratings than did the internet group on amount of informatieneivedand overall satisfaction.

All three groups improved on their knowledge of behavioural learning principles but only the internet
and workshop groups made significant gains in knowledge of FASD and advocacy. Improved behaviour
was only found in the workshop and community conditions.

Future directions for web based learningm@2 y & A RS NJ (i K S wieieSa therapistédulio A y | N&
deliver the talk, field questions, and allow for group discussions to see if behavioural outcomes were
improved.

This study presents a distance learnimpdel that investigates the efficacy of delivering FASD
information to families that may live in rural areasmd/or have significant barriers to obtaining
services an@ccess to community therapists.

Memory training

Working memory is considered by somesearches to be a core deficit in FASD*?8 429, Rehearsall
strategies are considered an effective tool to enhance working memory and in this study, verbal
rehearsal strategies were us®€ Thirty three children aged 4 to 11 were included with an aim to
increase working memory for numbers. The children were divided into two groups. The intervention
group received training and the control group did not receive training. All subjects ha&@ FA
diagnosis. In a prposttest design, the children received rehearsal training and completed a digit
span memory task for baseline scoring. Rehearsal training was instructions from the examiner
encouraging the child to whisper what they had heard agpkat this over in their head. Petst 1
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was completed after a short break from the geest. Positest 2 occurred on average 10.6 days after
the first session (range-B1). Outcomes were reported with children in the experimental group
showing a signi€ant increase iperformance acrosmtervention sessios, while the control group

did not. Children in the intervention group performed significantly higher than the control group on
posttest 2 but not on preest or posttest 1. More children in the tervention group showed
behavioural evidence and selport of rehearsal after training. Performance on the digit span tasks
did improve suggesting that this intervention has some promise.

This intervention study provides some evidence that rehearsahitrgmight enhance the working
memory of children with FASD. And as the intervention focussed on improving memory of numbers it
might be relevantto addressing theleficitsin mathematics frequently reporte@hildren with FASD.

Language and literacy

Two studieshaveexamined language and literacy in children with FASES. The first, gilot study,
examinedtargeted languag and literacy training (LLT) with South Africhiidren Sixty fivechildren

with either FASD (n= 40) or no prenatal exposuraltohol (n=25)ere part of a larger ongoing study

that includel metacognitive ad family support interventiorfé®, The aim of the study was to
determine the effectiveness of a classroom language and literacy program to improve the academic
skills in childen exposed to high levels of alcohol. The children with FASD were assigned to either LLT
(20) or FASD controls (20). This intervention began when children were between 9 to 10 years old and
was administered for 30 minutes twice a week by an experienceddpand language therapist. The
treatment was carried out over 9 months (a total of 38 hours). There were no significant gains by the
LLT intervention group compared to control groups on the general scholastic assessment battery,
however, there were sigficantly greater improvements in the LLT intervention group compared to
the FASD controgroup in language and early literacy. Significant cognitive improvements were
evident in this study which targeted specific areas of difficulty with a very vulnepaipealation in

South Africa.

A case study involving one chilted 9 years, with FASDsed pre and post asssment of social
communicatiori®®. The child had a complex cognitive and behavioural profite intervention was

carried out over 6 weeks, with mixture of individual sessions (2 weeks) and then 4 weeks of group
sessions. Two peers were also enrolled in the interventioth with diagnoses of FASRole play of

social scripts and a checklist was used to guide the children through a routinesfiving social

AAlddzr GA2yad ¢KS OKSOlftAald dzaSR | @SNDBFE &aONR LI
taking turns during the role playtheA y 4 SNIBSY (G A 2 Y s YociNBo@ddRicatioK &killsOK A f R Q
Limitations of the study includethe lack of a plan to target generalisation of the intervention
components at the onsetA longer term interventionmay seegreater improvements in social
communication.
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Computerised Progressive Attention Training (CPAT)

One study aimea@t improving attention abilities in children with FASIas found®. This was a small
study with ten children aged-85 years. The time spent was an average of 16 hours over 9 weeks at
school with the support of a research assistant providing metacognitive strategiesugport. The
intervention in the study utilised the CPAT targets proposed attention networks. It has been utilised
for children with ADHRndsignificant improvements in reading comprehension and passage copying
were seef®®. Process specific attention fring has benefits for children with varying causes of
attentional deficis such asraumaticBrain Injury, ADHD and canc®f. As discussed previousADHD
isacommon comorbiddiagnosisn FASE® and attention difficulties are significant for childrevith
FASE?® 449 More complex aspects of attention are particularly affected in FASi3t notably the
ability to shift the focus of attention and encode new information. Process specific approaches may
be particularly useful to remediate underlying attentiahilities by performing repetitive tasks while
gradually increasing the attentional demands (cogmifioad and processing speed).

Metacognitive strategies are those that teach children to monitor their own thinking in order to
allocate attentional resowes and use additional learnt stegies when performance is weak. Utilising

pre and post intervention assessments, significant improvements were noted on several measures of
attention including sustained and selective attention. Children had an increaeagtion time on the

Test of Attentional Performance for Children (KiTAP) which represented an ability to be less impulsive.
There was a decrease in reaction time on the Attentional Network Test adapted for Childre@JANT
and increase in scores on tiiest of Everyday Attention for Children (FEW all of which are essential

to learning in a dynamic and changing eamment, at home and schooBeveral measures of spatial
working memory, math fluency, and reading fluency also significantly increagggdesting that the
attentional gains can lead to better cognitive performance. The results of this attention training
project represent a positive changebehaviours with parent reports frortheir home environment

on tasks requiring sustained attentioh.also represents a feasible program that can be delivered
within the school setting and can be delivered by school educators with gpéeifining for the
intervention.

Computer games as teaching devices

Due to cognitive impairments associated withSEfchildren may find themselves in situations where
they are more likely to injure themselvel otherpopulationsdemonstratingcognitive impairments

a multi modal presentation of informatioallows individuals to access different areas of their ngm
when recalling informatioft! 442 Virtual reality (VR) computerised games allow multiple sensory
inputs to be presented in a format that is interesting to children and allows individualised learning
rates.

Two small studies were included that have utitiscomputer games as teaching devices. In the first
pilot study 5 children particgted in a computerised game teach fire safety skills. Immediately post
intervention and 1 week podgest the children were tested on skills learnt and generalisabilityéo
real world. All children reached 1@@r centaccuracy on the computer intervention as they were able
to complete each of the safety steps post intervention and at the 1 week follow tp

In the second study, 32 children aged @ years with FAS dpFAS learned fire and street safety
OKNRdzZAK O2YLJziSNJ Il YSa GKFG SYLX 28SR G @A NI dz €
built on the previous study with a larger sample of children and the inclusion of street safety. Children
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with attention problems may need more repetitions than typically developing children do to encode
information. A approach which enablgbem to learn at their own ratewith repetitions as often as
the child want,is likely to assist in retaining information. Children whd significantly better
knowledge of the game to which they were exposed, immediately post intervention and at follow up,
with the majority (72per cen) being able to generalise all four steps within a behavioural sétfing

Conclusions drawn by the auwdts of the study suggest that computer games may be useful in
educating children with FASD in methods for preventing unintentional injuries and can be introduced
at home and in educational settings.

Familyfocusedinterventions

FamiliesMoving Forward Program

The Families Moving Forwail@#MF) Programsia tailored behavioural consultation intervention
designed for familiesf preschool and school aged children wjitenatal alcohol exposureASD to
improve behavioural outcomes, caregiver sense of self efficadyraet the needs of the familifrhe

FMF Program combines motivational interviewing and positive behaviour support techniques with
caegiver support and educatiorA randomised controtrial for this program involved recruiting
children from a very large clinical database in th&Ulsroughthe Washington State FAS Diagnostic
and Prevention Network®. A sample of 52 children aged1d years and their caregivemwere
enrolled. The chiliren in the study all had evidence dfnically significanéxternalising or attention
problems, with clear neuropsychological impairment and marked adaptive function problems across
multiple developmenth domains. They all had 1Q of7f®: The interventionis a behavioural
consultation intervention that isustained, affordable and designed to be delivered in home or <linic
based setings It lasts 911 months with at least 16 every other week sessions of at least 90 nsinute
duration. Other medication oracnmunity services are received concurrently if the child requires
these.

In this study, children and caregivers received either the FMF em¢ion or community Standard
Care (8). Results showed a significantly improved sense of parentingfBe#fcyimmediately post
treatment. A greater percentage of caregivers in the FMF group reported engaging in mesarself
behaviours than parents in theCSgroup (72er centvs 44per cent). Family needs were met more
often as reported by te FMF grougompared with the 6 group (highly significant). Parents receiving
the FMF were very happy with services recejv&bring the intervention as (mean) 6.51 out of a
possible high score of 7. Children in the FMF intervention group showed a significantasetr
number of challenging disruptive behaviour problems as measured oryherg Child Behaviour
Inventory ECB) atreatment-sensitiveparent report measure.

Thesedata indicate a positive effect on parenting attitudes and a beginning point to neglwhild
disruptive behaviourdurther researchn the USAs currentlyunderway The FMF Program is feasible,

can be provided with at least some sources of existing mental health funding in the USA and Canada,
and iscurrentlybeing disseminated.

New developments have allowed the FMF Program to be delivered in shorter sessions (60 minutes) or
in 90 minutes sessions over a somewhat shorter time period (7 monihrgjning to teach clinicians

in how to use the FMF Program is available in the US¢lamicians from the USA and oth@untries

have received training
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Coaching FamilieBrogram

The impact of FASD on families has been evaluated with a Family Intervention PfégFam main

aim of this study was to conduct a preliminary evaluation of the coaching families program (CF) which
aids families and caregivers raising children with FASD. Mentors work with the families to educate
them about FASD, access resources, and adgoon their behalf. Retrospective data from 186
families were analysed pre to post program. A crucial component of this program is in establishing
and maintaining strong relationships between the mentors and families, allowing the mentors to
identify strengths and look at family resources and supports amehans ofaccessig community
supports

There was a significant decrease in needs and increase in goal attainment from pre to post program.
There was also a significant decrease in caregiver stresspimo post program. Families reported

high overall satisfaction with the CF program. The program goes beyond simple education about FASD
and demonstrated improvements in other important family aspects such as housing and
transportation, community involveent and parenting.

Parent Child Interaction Therapy and Parenting Support and Management

Forty six children agedByears of age with FASD and their caregivers participated in this randomised
control trial that aimed to reduce behaviour problems amongldren with FASD and decrease
parenting stress among caregiv&fsBehavioural difficulties are significgmimarydisabilities among
young children with prenatal exposure to alcotidl Traditional parenting methods may not be
responsive to the behaviourgkroblems experienced by caregivachildren exposed prenatally to
alcohot“®, Significant parenting stress has been reported by caregivers of children exposed to alcohol
when compared to those not exposed to alcdhdl

This study evaluated two evidencedeal treatments, ParerChild Interaction Therapy (PCFFyvhich
provides both parents and children with coached practice of parenting skillsagmarent only
Parenting Support and Management (PSM) program combining compomenisother behavioural
program$®2 453 Both treatment conditions were carried out over 14 weeks, with weekly sessions of
90 minutes. A high attrition rate was reported in this study (approximatelyet@entcompleted the
entire 14 week treatment program, although this was repdrtes within norms for children referred

for externalising behaviour problenfs’. There were no statistically significant differences in
improvement between the two intervention conditions, although improvement over time across
outcome measures was notedwbuld be necessary to carry out this intervention in comparison with
a control group or no treatment condition @ssess it appropriately.

Parental attitudes towards the program were positive with @& centof the PSM group reporting
they would recomrend it to a friend.Of the 46 per cent of the PCIT parents who completed the
programall felt that their presenting problems had been improved, withp& centof PSM parents
reporting the same outcome.

There are several limitations of this study; theal sample sizehe highdrop-out rate and reduced
examination of all potentially important outcomes. It is indeterminate as to whether the
improvements in parent report measures can be translated to other enments such as home and
school.
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Adult Interventions

Parent Qild Assistance Program
One studyevaluated the effectiveass of intervention with adults with FASD

A 12 monthpilot community intervention forl9 young women withFASDn Washington State and
Seattle USA was developed fronmterventions with high risk women, to determine if these
interventions could be applied to the FASD populatiime intervention model used in this study was

the Parent Child Assistance Program (BCAfRreeyear case management model that was expanded

to include women diagnosed with FASD. The study aimed to describe how PCAP and community
service providers collaborated to better understand and serve clients with FASD; describe
demographic and psychosocial characteristics of tBePCAP clients with FASBd compare client
connection to key services at baselwersusat conclusion of the 12 month pilot intervention.

Improved outcomesincludng decreased alcohol and drug use, increased use of contraceptives and
medical and mental health care servicesdastable housingwere obtained by implementing a
community intervention model of targeting education and collaboration with key service providers,
and by using advocate case managertaasitators

Step by Step Program

Theeffectiveness of a community based intervention for parents with FétiliBedthe Step by Step

program in which mentors work with parents affected FASD on a one to one b&¥isThe program

is designed to work with a client for a maximum of 3 years. Mbkan length of time spent in the

program was 24.5 months. Mentors helped clients identify and work towards meeting their needs and
achieving their goals. A retrospective analysis of 24 closed client files revealed very high and significant
needs of the éknts identified upon intake to the programuith 71 per centof the clients repoiing

experiencing at least one type of abuse in either childhood or adulthood or both. Sixpyefiveent

reported two or more types of abuse; ®@r centof the sample repded past or present alcohol/and

or drug use. The three most common categonéselpclients identifiedas neededvere: parenting

relationships and peerand behavioural problems

CKSNBE ¢gla | aA3ayATAONy(d NBR dzpiogranyF(1A2g) =iDRS{<.Q). A Sy (0 &
/| tASytaQ 321fta al0O2NBa +faz2 AYONBFraSR aAIYAFAOL yi
reliance and community connection.

Clinical trials and pilot studies
Infancy/Early Childhood Interventions

Attachment Focussed Intervention

Another clinical trial evaluating the efféeeéness of an attachmembcussed intervention in preschool
children (25 year olds) with FASD is currently undenimyhe USAThis intervention wiluse the
Circle of SecuritfCd)in a home based settingvith an aim of improving caregiving and child
outcomes in families with children with FASD. The outcomes hypothesised are ae cimang
Attachment classificatioms a measure of psychological adjustment of the claldhange in the
Parenting Scal@vhich is a measure of dysfunctional parenting praclicas well as a change in the
parenting stress indefwhich is a measure of parental stress and gagent child interaction style
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There will be 36 sessions carriedtawer 9 months with a 3 month follow ugomparingthe
treatment group receiving Gwith a wait list control groufy’.

School Ayed Interventions

TheFitzroy ValleyAlert Progran®

The Alert program®iluster randomised control triaé being conducted tdevelop, implement and
evaluatea teacher delivered curriculum version of the progragross nine primary schoaois the
Fitzroy Valleya remote location in the Kimberlaggion of Western AustraliaA pilot study was
conducted atanother Fitzroy Valleyschool in 2015with the purpose oftonducing a process based
evaluation of the program training, delivery, resources and outcome measBet&een 2016 and
2017 &l children in primary school @he study sites will receiv&he Alert program® their regular
classroom. Participants in the study will be predominately Aboriginal children who are erirolled
years one to fivat a study schoahnd who have atteneld school 20per centof the time preceding
data collection A family workshop wilalso be delivered three times within each community during
the intervention period to support paresfcaregives to develop knowledge ofhe Alert program®
concepts. The fourth yea(2018)of this project will focus otranslation of the findings to othesites.

GoFAR Intervention for Affective ard Metacognitive Control in FASD

The GoFar program focuses on a core area of deficit identified in FASD; that is, affective and cognitive
control that are central to behavioural and adaptive disorders frofariny through young adulthood.

GOFAR is developing methods to address these problems in young children by bringing together
computer game technology and behaural techniques for fiective and cognitive controlThe
methodology is based on previous work that suggests thX &G 023y A GA PSS FASOKYA |
Focus/PlanAct, WCReflect) is helpful in improving behavioural and educational outcomes in FASD.
Animportantelemenh & (1 KS D2 C! w ORX Rldzéd hdll3uphbrig Beunderstahdigy

and development of metacognitive control techniques and reinforces its use by climifliyed

children, ages 5 to 10 years. This game is incorporated into a 10 week, manualized intervention
program which focses on improving adaptive functioning and behaviour.

Currently, a clinic trial of a pilot group of 30 alcchffiected children and their caregivers is being
carried out. Outcome measures will include both standardized assessments suitable for a clinical
setting and measurement of changes in physiological response. Pre and post testing allow a
preliminary understanding of the usefulness of the program elements, including the GoFAR game, as
well as the suitability of the outcome measures selected. More cefmnsive evaluation of the
efficacy of this methodology in treating the neurodevelopmental disordespeiated with FASD is
planned®

Computer game interventions for FASD

Direct targeted interventions have been shown to impeoattention and working nmaory.
Underlying brain functiondiave been shown to be responsive to chamg®ther areas of disability
such as ADHIDThese have taken accouatthe plasticityof the brain and neurocognitivadvancesn
rehabilitation of the braiff®.
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There is gilot study (2010) and an efficacy stu(®011) with results reported usingcmmputerised
training program called Cognitive Carnjwahich combines working memory, inhibitory control and
attention training with the use of metacognitive stratedi®sStrategiesutilised include: rehearsal,
visualisation and reducing speed. Scaffolding techniques are used to help facilitate performance which
involve helping children to think about how they may improve their performance by repeating
sequences back in their mind loeé attempting to answerThe domains targeted for intervention in

this study build on previous studieghich have utilisedcomputerised attention training fochildren

such as the CPAT ihildren with FASt! also included in thisritical review

Childen aged €12 years (n=18) were randomly assigned to either the interventooup n=9
(Cognitive Carnivalor control group n=9 (educational computer gamesy participated in 24
sessions for 30 minutes over 12 weeks. Outcomese reported with clinicaly significant
improvements evidenin memory, attention, inhibition and quantitative task&ignificantimitations
identified includelow power due tosmall group sizand pre and post measures noeingsensitive
enough.

A further studyutilising a delayed treatment control apmach with 615 year olds (n=21) was
completed.Subjectaveretested at 3 time pointg 0 weeks, 12 weeks and 24 weeks. Metacognitive
strategies were used among the children and adolescents to aid their perfoenémprovements
were seen on executivesfictioning tasks and increased mastery of metacognitive strategies. There
were large differences in performance found both between and within individual participants across
time, which underscored the variability Wit this population.

Adolescents/Young Adultnterventions
Two projectsfunded by the €ntre for DiseaseControl in the USAare described in detail belaw
Project Step UgUniversity of California)

Fifty twoyoung peopleaged 13-18 yearswere includedin a group intervention. Project Step $9p
wasRSaA3dySR (2 LINPOARS LI NByGa sAlK Gz22ta G2 ¥FI 0.
and to better understand the neurocognitive deficits associated with prenatal alcohol exposure and
alcohol msuse in adolescents. The aimsre to achieve aecrease in alcohol risk scores and alcohol

related negative behaviours in the intervention compared to the control group. The intervention
consisted o6ix60 minute sessions delivered over the course ofegkg. Caregivers and adolescents
completed concurrent sessions with pre and post intervention meastoe®leted as well follow up

at threemonths post intervention.

Results showed that adolescents reported consuming lower levels of alcohol and fewaiskigh
behaviours following intezention in the light/moderateifetime use than those in the lightioderate
control group. Outcomes wetfewer drinks consumed on the weekend and over the last month in the
light/moderate lifetime use group compared with tlventrol group. Howevethese results were not
sustained ovethe 3 month follow up period

Partners for Succeq$tLouis University)

This project aims to reduce maladaptive behar®among adolescents and young adults-@%years
of age) with FASO he therapy is anticipated to reduce these behawie for participating youth with
FASDreduce stress among their families, and improve the quality of life for all particigargs six
month intervention, with a threamonth follow up.There are twagroups in therandomised control
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trial - community standard care alone (CG8)d Partners for Succe¥$(PFS) utilising a local agency in
St Louis, USA.

The intervention uses a team of clinicians, therapists, and mentors to:

1 Engage each family in family tlagy during a 12Znonth period (in biweekly sessions) to
address their unique needs.

1 Provide life coaching to youth and young adults with FASDs duringnzoth period (in
biweekly sessions).

1 Online andn person caregiver support group

1 Mentor the young adult {owards decreasd maladaptive behaviours, increasedaptive
behaviours, increaskselfesteem,andimproved school/work performance).

Results support some improvement but not statistically significant compared to controls. Further
research ad replication required in other areas and with other agencies.

Distance learning grent traininginterventions

TheStrongest Familiegrogram uses input from key stakeholders to determine the need for services
and supports and develop and evaluate a distance training program for parents/caredivers.
purpose of the study is to see if a new Strongest Families program, made especiettijdieen with

FASD works to help families deal with difficult behaviour§wo hundredparents/caregivers of
children ages 42 years with a FASD diagnosis and mild to moderate behaviour problems, who are
living in Canada, will take part in this study.

The Strongest Families FASD intervention will be delivered over the Internet via a website using IRIS
(Interactive Research and Intervention SoftwarE)is program eliminates the need for families to
travel to an intervention site on a regular basistlasintervention can be completed in famil@svn

homes and participants can be recruited from across the cotftitry

Strongest Families modules for behawiand anxiety disorders as well as night time bedwettinge
been rigorously tested imandomizedtrials and shown to be effective with lasting effects one year
later, targetng mild and moderate conditioffS. The Strongest Families program is serving families
across Canada, in Finland and soon in Vietnam.
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Appendices
TABLBB: Domains of Impairment

Author/Year/ Recognised Neurocognitive behavioural Standardised assessment of Formal diagnosieelated toFASD Sample size
Location impairments impairment (recognised criteria) (population, or
selected) and age
Score Impairments Score  Assessment Score  FASD Criteria
Tamana et al 2014 2 Academic achievement, 2 WRAT, PPVR, CAVLT, 2 Institute of Medicine Criteria 117 (All ARND)
Canada language, verbal memory, VMI, HalsteaeReitan 5-17 years
Executive Functioningisual Battery, WISC, WAIS, WR
motor integration, motor
abilities
Rasmussen 2011 2 Executive functioning 2 CANTAB 2 4 digit diagnostic code 24 (12 FASD)/26
Canada Working memory, visual control
memory, and attention 6-17 years
Rasmussen 2009 2 Executiveé-unctioningand age 2 D-KSExecutive Functionin¢ 2 4 digit diagnostic code 29 cases
Canada related differences 8-16 years
Rasmussen 2006 2 Intelligence, Memory, executive 2 wisalll, WPPSR, CMS, 2 4 digit diagnostic code 50
Canada functioning and attention BRIExecutive Functioning 6-15 years
CRR
Janzenetal 1995 2 Intellectual functioning, visual 2 MSCA, Wisconsin Fine 2 Diagnosis by criteria of the 10
Canada perceptual, fine motor, speech Motor Steadiness Battery Research Society on Preschool FASD/10
and language, behavioural (Grooved Peg Board Alcoholism controls
problems component)VMIFlorida 3.55 years

Kindergarten Assessment
Battery (RD), (TELD),

(CBCL)
Green etal 2009 2 Executive Functionin@ttention, 2 CANTAB 2 Canadian Diagnostic 89 FASD/92 Controls
Canada planning and spatial working guidelines 8-15 years
memory
Kerns 1997 2 Complex attention, verbal 2 WISCR, WAIR, WRAR, 2 US Diagnostic guidelines at  16-27
Canada learning andExecutive CVLT, CTT, APT, COWAT Universityof Washington Young adults
Functioning RFF
May 2014 2 Verbal 1Q, Working Memory, 2 VMI, Differential Ability 2 IOM diagnostic guidelines 36 FASD
USA General and conceptual ability, Scales2™ed, VABS related toFASD First graders ~ 7
adaptive behaviour Years

Controls 168
Population sample
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Mattson et al 2013 2

USA

Neurobehavioural profile 2 CANTAB, BEFS, WIS@QV 2 Diagnosis made by member 468

Executive Functioning of CIFASD Dysmorphology AE =209, Controls =
Differences between ADHD and Core 185 ADHD %4

AE 8-17 years

Astley 2010 2
USA

CNS Functional Profiles 2 WISC, VMI, RCFT, CBCL 2 4-digit diagnostic code 1400
Intelligence, Visual Motor Newborn to adult
Sensory

Executive Functioniriylemory
and Behavioural

Mattson & Riley 2
1998
USA

Memory 1 Tests selected from 5 1 Not specified 21
mutually exclusive sets of 18 18 with FAS, , 3 with
10 words. with heavy prenatal
Word Stem Completion FAS exposure
Test, Free Recall and 8-18 years

Recognition Memory Test,
Controlled Oral Word
Association Test , Categol
Fluency Test
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Roebuck 2002 1 Interhemispheric transfer of 1 WISdAll, Finger 1 Dysmorphology examination 24 FAS/PAE
USA information in the corpus localisation task? 14 confirmed diagnoses and full 20 control
callosum FAS; 8 neuropsychological test 8-15 years

PAE battery.

Carr et ak010 2 Sensory processing Adaptive 2 SSP, ABA§ WISE 2 Canadian Guidelines for 46 3 groups
Canada behaviour IVIWPPSIII diagnosis (Chudley, 2005) 15 pFAS and
16 ARND
15 PEA
3-14 years

Jirokowic, Kartin & 2 Sensory processing 2 SIBR, TONP 2 4 digit diagnostic code 25 FASD
Olson 2008 Adaptive behaviour 23 controls
Canada School performance 5-8 years

Thomas et al 1998 2 Adaptive behavioug social skills 2 WISGR, VABS 2 Research society on 45
Alcoholism criteria 3 groups (n=15) (15
with FAS)
5-12 years
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Kodituwakku etal 2
1995
USA

Selfregulation working memory 2

ACAT, Controlled Oral 1
Word Association Test

Diagnostic criteria proposed 10 FAS/FAE/10 contrc
8 FAS; by Fetal Alcohdbtudy Group 9-18 years

WRAML, WGTA, WCST 2 FAE of the Research Society on
Alcoholism

Doney et al, 2014 2
Australia

Visual motor skills (visuahotor 2
integration, eye hand
coordination, and visuomotor
precision

Fine motor dexterity

Grip strength, fingetapping &
praxis

22 studies FASD
4to 12 years

Beery VMI 1
PaediatricEnvironmental
Neurobehavioural Test
Battery: VMI test

GMDye & Hand
Coordination Subscale
NEPSY, M\BC, Pegboard
tests, Detroit Tests of
Learning Aptitude, WFMSI

FASD diagnostic criteria
provided in studievarious

Spohr et al 2007 2
Germany Disruptive and externalising
behaviours

Attention problems

Limited occupational options

Dependent living

Life course impairments 2

YABCL 2

Diagnosis made by Researct 37

~0 to 30 years (not
reported accurately)

Society on Alcoholism
diagnostic criteria
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TABLER: Interventions (Quantitative)

Author/
year

Sampling Limitations Kmet
strategy Score as

# participants %

Outcome measures/impact

Study type and
purpose

Discipline providing Specificity
intervention What is involved, who is it
for, why is it important

ALERT INTERVENTION PROGRIdvel 1 Evidence

Nash etal RCT Occupational Alert Program (improving 25 children (14 12 week program Non randomised, 19/24
2014 Treatment therapists targetingselfregulation test; Treatment effects on cognitive  small sample, no
intervention which is part oExecutive 15 control) and socioaffectivé&Exeutive control for 79%
Functioning for children 8 to 12 years Functioningdomains confounding
with FASD At 12 week follow up- Treatment
group displayed significant
improvements in social cognition
and inhibitory control. Parents
also reported improved
behavioural and emotional
regulation. These behavioural
improvements continueénd
were stable at the 6 month follow
up.
Wellsetal RCT Psychologists Neurocognitive 78children (40 Measures were BEF¢ a self Differences in 23/24
2012 habilitation group treatment; 38 administered (caregiver) outcomes between
treatment approach control) guestionnaire assessiriexecutive the treatment and 99%
(ALERT) for children with 6 to 11 years  Functioningoehaviours in home control groups
either FAS or ARND and school environments. impacted by
Children in the intervention extensive feedback
group demonstrated significant and comprehensive
improvements in executive and recommendations
emotional functioning compared made by assessing
with the control group. The psychologist
Roberts Apperception testRATC following initial
screening
MATH INTERACTIVE LEARNING EXPERIENCE INTERVENTION PROGRAM (MILE)
Kable etal RCT Speciality Centre,  MILE for children with 60 children Intervention comparison More difficult to 22/24
2014 Treatment Community based FASD, delivered by (20/19/21) (speciality centre vs community ensure intervention
Intervention and Parent different instructors across 3 instruction vs parental efficacy (ie 91%
Instructors including parents for 15 intervention instruction) pre and post test. completion within a
weeks. types Community translation of the given time frame)

MILE program and MILE

when completed in
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Kable et al RCT Intervention Paediatric Parental education for all 61 children Parental (satisfaction); children Sample group is not 21/24
2007 program with 3 geneticist, (workshops) and then pre and post test for gain with ~ population based so
components psychologists and randomisation to either 3to 10 years caregivers reporting few problerr this restricts the 87.5%
educators the intervention group behaviours. Both randomised generalizability to the
with specialised tuition groups showed gain, but childrer whole population or
focused on math (MILE) o in focussed math tuition group  other cultural groups.
the standard demonstrated a gain of over 1 S| Costly as the progran
psychoeducational care on any of 4 math outcome is delivered 1:1, may
groups measues not translate to a
school environment.

WORKING MEMORY STRATEGLESel 1 Evidence

/1T L[5w9bQ{ CwL9b5{I Lt ¢wdLévbllLl Bvidence/ C¢ U0 Lb¢9wxt9bc¢Lhb




h Q/ 2y y RCT Intervention  Psychologists Testing the efficacy of 100 children (51 Test of Social Skills Knowledge Treatment performed 20/24

etal 2006 study (with child friendship training to CFT; 49 to (TSSK) and Social Skills Rating in a highly controlled
random (CFT) withFASD children DTC) System (SSRS). No statistical ~ setting and 83%
assignment to CFT using intervention and significance between the groups effectiveness requires
or DTC) delayed treatment control 6 to 12 years at baseline; CFT showed testing in more
(DTC) groups. significantly improved knowledge typical community
of appropriate social skills settings.
compared with DTC group at

testing.

Bertrand RCT Mental health Evaluate an intervention 52 children (26 As tested FMF is a feasible, low Some outcome 19/24
2009 providers FMF designed to improve FMF intensity, sustained model of measures were
caregiver selefficacy, intervention supportive behavioural created for the study 79%
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(Study 5)  Stratified meet family needs and group; 26 consultation lasting 41 months

randomised block reduce child problem commurity ¢ 16 fortnightly sessions of 90

design behaviours for children standard group) min duration. FMF intervention
with FASD when showed significantly improved
compared with 5to 11 years sense oparenting seHefficacy
community standard of and reduced child disruptive
care behaviarr immediately post

treatment. A greater percentage
of caregivers parents in FMF
group reported engaging in more
self care behaviours than in
community group 72% vs 44% p
<.05 .There was &lighly
significant effect (p<.01p that
the FMF group reported that
family needs were met more
often thanin the community

group.
MILE INTERVENTION PROGRAlVel 1 Evidence
Kable et al RCTtreatment Parentsq Web Parents of children with 59 children Knowledge and satisfaction Only individuals with  22/24
2012 condition) based group diagnosed FASD received (18/23/18) (parents); pre and post test alcohotrelated
Training Investigators or one of three educational across 3 againstg caregiver advocacy, anc dysmorphology 91%
Intervention graduate clinical interventions (community intervention behavioural regulation (as included, therefore
psychology group asstandard; types measured using Child Behaviour not generalised
studentsg parent workshop; or web based) 75% of Checklist). All forms of parent across spectrum of
workshop group aimed at improving child community education havesome benefits alcohol affectel
functioning group and dependent on degree of alcohol children
6 week intervention 79.3% of related impairment, severity of  Sample group is not
workshop group behavioural symptoms and population based so
completed post overall goals of intervention. this restricts the
testing generalizability to the
Internet group whole population or
highest attrition other cultural groups.

rate 9 of 11 did
not log in at all)
not statistically
significant.

LANGUAGE AND LITERACY TRAININGe| 1 Evidence
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Adnams et
al 2007

Pre and Post (with Teachers
randomisation of

FASD diagnosed

participants to

intervention or

control groups and

a nonexposed

control group)

FASD children assigned tc¢ 65 children 40
language and literacy FASD children
training (LLT) or FASD intervention or
controls (20 each), control groups;
25 nonalcohol
exposed group

9 year olds

General cognitive and scholastic
tests for baseline performance
and longitudinal change (at nine
months) using teacher and parer
guestionnaires, classroom
observations and LLT tests with
participants

Cognitive 19/24
mechanisms not
adequately assessed 79%

prior to intervention.

COMPUTER GAME INTERVENTIONel 1 Evidence

Coles etal Pre and Post (with investigators Effectiveness of computer 32 children (16 Children were both test and contrc Games developed 18/24
2006 randomisation of games as teaching device each in two after exposure to one game. Al relevant to a specific
subjects to one of for children with FAS or  exposureg; fire  children pre testd on both safety  diagnosis so not 75%
two groups) pFAS diagnosis or street safety  skill sets then randomised to one  generalizable to other
experimental condition, Children developmental
410 10 years  Showed significantly better disabilities and not
knowledge of the fire and street compared to other
safety game immediately and at 1 methods of safety
wk follow up. 72% were able to education
generalise all four steps within a
behaviouraketting.
COMPUTERISED ATTENTION TRAINING INTERVENTIONL@&RAT evidence
Kerns etal Pre and post Assistant teachers Efficacy of direct CPAT 10 children with 16 hours over ~ 9 weeks at scho Small sample, no 15/20
2010 intervention on improving FASD Pre and post assessments control group, and
attending in children with included descriptive, working observed changes 75%
FASD 6 to 15 years memory, attention and academic could be due to CPAT
measures; maths and reading  training or other
fluency with demonstrated effects.
significant gains. Greatest
improvements were noted on
decreased scores on distractibilit
test and decreased reaction time
on the ANTC and increased
scores on auditor sustained
attention test
LANGUAGE AND LITERACY TRAINLE@:I 2 Evidence
Timler et al Case study Psychologist Improving social 1 Promoted mental state verb 14/22
2005 communication capacity production in the subject, with
(linguistic and social 9 year old overall performance 63%

cognitive skills) based on :
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individual and 4 group
sessions to improve
responses to social
situations using modelling
of socially appropriate
responses based on
linguistic cues

demonstrating changes in
cognition.

COGNITIVE CONTROL STRATEG#¥SI 2 Evidence

Adnams et Pilot studycg Therapists Determine the feasibility 10 children with Significant results in behavioural As it was a pilot 10/24
al 2003 In:  pre test/ post test of applying intervention FAS domain. study, limited by
Riley et al, controlled strategies to children with 5 intervention small sample size. 42%
2003 intervention FAS in an educational group Duration of
setting. Using CCT or usu. 5 control group intervention was less
classroom determine the than what has been
effect on cognitive 8 year olds shown to be effective
processing and behaviour in other sudies. Lack
of children with FAS. of suitable tools to
measure outcomes
for qualitative
evidence.
VIRTUAL REALITY INTERVENCT I@Mel 2 evidence
Padgett, Pre and post case Prepost case series desig 5 children All five children correctly Very small sample 14/22
Strickland  series to evaluation VR format as identified fire safety components size, brief follow up
& Coles aninstructional tool with 4 to 7 years 100% of the time and four time (1 week) 63%
2006 children with FAS or pFAS correctly performed all three
safety steps in both real world
and picture sequence test 100%
after training
PARENT CHILD INTERACTION THERAPY (PCIT) AND PARENTING SUPPORT AND MANAGEMENT &A8éMice
Bertrand RCT Parents To evaluate two group 46 (treatment Prior to interventiong parents Small sample size, 16/24
2009 basedinterventions for and completed questionnaires (PSI; and not all potentially
children with FASD to comparison) ECBI); and observation of paren important outcomes 67%
(Study 4) reduce behaviour child interactions with DPIGIH.  were examined.
problems and decrease  3to 7 years PSI and ECBI completed each

parenting stress using PC
and PSM

week. Improvements noted over
time across outcome measures
and intervention conditions, but

not statistically significant.
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Leenaars
et al 2012

Grant et al
2004

Pre and Post Community based
Intervention social services

Interventionstudy  Case manager
(nested)

Efficacy of and satisfactior
with support, education,
advocacy and referrals for
families with children with
FASD as provided througt
a specialised family
support agency

Young women diagnosed
with FASD enrolled in a
pilot intervention
remodelling a standard
PCAP to meet the specific
needs of the FASD group

186 families
(30% foster
family, 23%
adoptive, 19%
biological, 9%
permanent
guardianship
<1to 23 year
old dependents
66% confirmed
FASD diagnosis.
27% possible
FASD

Pretest included needs Family stress scales 14/22
assesment (37 item) and goals  not psychometrically
development, Stress Scales (for tested; program 63%
parents) and anonymous specific

completion of satisfaction
surveys by parents

Significant decrease in needs
from caregivers and increase in
goal attainment pre to post
program. Significant decrease in
caregver stress and an overall
high satisfaction from families
with the program.

19 young
women

Aimed at improving diagnosis of Case specific, with 14/22
FASD and comorbidities, small sample and no
addressingubstance misuse, control. 63%
improving birth control, all of

which showed improvements
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TABLELQ: Interventions (Quaditative)

Author
year

Petrenko,
Tahir,
Mahoney
& Chin
2013

Petrenko,
Tahir,
Mahoney
& Chin
2014

Study type and
purpose

Investigating
systemslevel
barriers
contributing to
secondary
conditions and
interfering with
prevention and
treatment

Investigating the
elements required

in intervention
programs for
individuals with
FASD from the
perspective of

those with a lived

experience
(parents and
providers)

Specificity
What is involved, who is it for,

why is it important

Focus groups and individual
interviews with parents and
providers to establish the most
commonly identified barriers to
accessing the required services
and supports to prevent
secondary conditions related tc
FASD. Relevant to assisting wi
planning approaches

Focus groups and individual
interviews with parents and
providers to establish
interventionprogram
characteristics for preventing
secondary conditions in
individuals with FASD

Sampling strategy Outcome measures/impact

# participants

25 parents of
children with
FASD

18 service
providers
(n=43)

25 parents of
children with
FASD

18 service
providers
(n=43)

Kmet
Score as
)

Part of a larger study investigating Findings may not  18/18
the wants and needsf the reflect the views of 100%
community for prevention all families and
intervention for children with providers. Did not
FASD. Demonstrated an include teachers as
overarching construct of lack of  service providers.
knowledge of FASD across multip

systems, and, five specific system

level barriers including: delayed

diagnosis, qualifying for servige

availability of services,

implementation of services and

maintenance of services

Five ideal program characteristics Nonenoted

for the prevention of secondary

conditions in individuals with FASI

are:

1) Availability of programs across

the lifespan;

2) Programs have a prevention
focus;

3) Are individualised;

4) Are comprehensive;

5) Are coordinated across
systems and developmental
stages

Limitations

18/18
100%

These are consistent with the
Positive Behaviour Support (PBS)
framework.
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Rutman
and Van
Bibber
2009

Semistructured interviews, and
challenges focus groups using video
accomplishments ethnography (video and audio
and support needs taping) to establish the

of adults with challenges and successes of
FASD in relation to adults with FASD irelation to
parenting their their parenting.

children

Examining the

15 adults with
FASD;

8 support people;
36 service
providers
(various)

(n=59)

Identified the main themes as:

1)
2)

3)

4)

5)

16/18
89%

None noted
Parenting hopes and goals;

Parenting accomplishments
and strategies;

Parenting challenges and
barriers;
Challengesissociated with
societal attitudes or
expectations

Policy related barriers for
parents with FASD

Attesting to the need for ongoing
support for adults with FASD, with
support not gated by I@elated
criteria, but rather by functional
need.
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TABLHE.L: Emerging evidence
Limitations

Author year

Study type and Discipline
purpose providing
intervention

Specificity
What is involved, who is it
for, why is it important

Sampling
strategy
# participants

Outcome measures/impact

CLINICAL TRIALS
Infancy/Young children

HanlonDearman,
A

Evaluating the
Effectiveness of

Circle ofSecurity (COS)
Family Intervention in

N=12
2 to 5 years

Change in Attachment
Classificatiorr measure of

University of an Attachment improving caregiving and psychological adjustment of

Manitoba Focused child outcomes in families children.
Intervention in with children with FASD Change in the Parenting Scale
Preschool delivered in a home based measure of dysfunctional
Children with setting. parenting practices
FASD. Change in the parenting stress
Randomised index¢ measure of parental
control trial ¢ stress, parenchild interaction
waitlist control style

Children

Fitzpatrick, J Pilot studyThe Teachersand Develop, Implement and,  Children born

2015 Alert program® education evaluate a school based between
A tailored assistants therapeutic program to 20032007
evidence based improve impairments in attending 8
treatment executive functioning and  primary
program for selfregulation for Aboriginal schools in the
Aboriginal Children in the Fitzroy Fitzroy Valley
children living Valley.
with FASD

Pei et al2010 Pilot study using Psychologists  Cognitive Carniva] 6to 12 years Measures: Developmental Small sample size,

Computerised
intervention
training
program
Randomised
control trial

combines working memory,
inhibitory control and
attention training as well as
metacognitive strategies.
24 sessions for 30 mins ove
12 weeks (experimental
received Cognitive Carnival
intervention) Control group

18 children
9
experimental
9 control

Neuropsychological Assessment
(NEPSY).Working Memory Test
Battery for CHdren (WMTRC),
the BREIF

MRIs to look at measurable
changes in the brain.

Clinically significant gains made
pre to post testg improvements
most significant in memory,

hence lack of
statistical power. Pre
and post measures
not sensitive enough
to detect changes.
Lage differences
between
experimental and
control group
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Coles & Kable Clinical trial

GoOFAR program

played educational
computer games.

Parent training, child
training and behaviour
analogue sessions where
the parent and child get to
implement their new
knowledge in thecontext of
learning basic life skills.
Includes a computer game
that teaches children to
control impulsive and
problematic behaviour.

10 weeks of 60 min
sessions.

5to 10 years

attention, inhibition and
quantitative tasks.

To improveselfregulationand
adaptive living skills through
teaching childremmetacognitive
control techniques, FCACR
(Focus/Plan) (Act) (Reflect) can
help in improving behavioural
and educational outcomes.

Adolescents/Young Adults
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Tenkku et a(n.d.) Partners for Psychologists  ForYouth/young adult and

467 Success (PFS) parents utilising
Combination of In home
family therapy, Online/ln
person caregiver support
group using Cognitive
Behavioural Therapy (CBT)
and Solution Focused
Therapy (SFT) as well as
Mentorship of young adults
modelled on the FCAP

program

6 month intervention with 3
month follow up

community
standard (CS)
alone or CS +

Setting: 25 mile radius around  Small sample size
City of St. Louis. Utilisation of local
Adolescents: To increase # of  agency that was not
adaptive behaviours (decrease # currently a significant
of maladaptivebehaviours), provider of

Improve self esteem, improve interventions to
performance at school and work adolescents with
Parentsg decrease parental FASD

stress, increase parent

empowerment, coping and

problem solving skills.

No significant differences noted

between 2 groups although the

PFS group did impve or remain

stable.

Parent/Family Interventions
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TABLHEZ2: Kmet et al (2004 Checklist for assessing the quality of quantitative studies
Criteria Yes Partial | No

@ @ ©)

Question/objective sufficiently described?

Study design reported and appropriate?

Method of subject/comparison group selection OR source of information/input variables described and appropriate?
Subject (and comparison group, if appliegbtharacteristics sufficiently described?

If interventional and random allocation was possible, was it described?

If interventional and blinding of investigators was possible, was it reported?

If interventional and blinding of subjectgas possible, was it reported?

Outcome and (if applicable) exposure measure(s) well defined and robust to measurement/misclassification bias? Means ¢
assessment reported?

9 Sample size (appropriate)

10 | Analytic methods described/justifie@hd appropriate

11 | Some estimate of variance is reported for the main results?

12 | Controlled for confounding?

13 | Results reported in sufficient detail?

14 | Conclusions supported by the results?

O IN|O|O|B[W[IN|F-

TABLHE3: Kmet et al (2004Checklist forassessing the quality of qualitative studies
Criteria Yes Partial | No

@ 1@ ©)

Question/objective sufficiently described?

Study design evident and appropriate?

Context for the study clear?

Connection to a theoreticditamework/wider body of knowledge?
Sampling strategy described, relevant and justified?

Data collection methods clearly described and systematic?
Data analysis clearly described and systematic?

Use of verification procedure(s) &stablish credibility?
Conclusions supported by the results?

Reflexivity of the account?

OO [(N|O|U|D|WIN|F

=Y
o
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