
Dear Senator Griff,  

Thank you for the opportunity to respond to these additional questions. Happy to 

provide any further details as required. Apologies the first response is a bit lengthy, lots 

to be considered. I promise the other two responses are much shorter.   

 

Best wishes  

Dr Natasha Reid  

 

Question 1  

Regarding children in foster and state care: Your submission says the lack of FASD 

screening, awareness and training in the Out of Home Care sector is contributing to the 

ongoing trauma of children when the causes of misbehaviour are misunderstood. And that if 

initiatives were to be prioritised, “FASD diagnostic and support services in the Out of Home 

Care system must be considered as the most important”. Are you able to say why FASD 

screening and awareness is not a routine part of foster care training and resourcing, when 

FASD disproportionately affects children in foster and state care?  

 

Response: I cannot comment on a national level, given the differences between states and I 

have not had direct experience of working with the out-of-home-care (OOHC) systems in 

other states. Here in QLD this is a systemic issue that needs to be addressed from the top-

down.  

 

To my knowledge, there are no processes in place for collecting information regarding 

neurodevelopmental concerns (including FASD) when children enter OOHC. Additionally, 

there are no processes in place for providing this information to carers. This results in carers 

being completely unaware of not just any potential neurodevelopmental impairments, but 

their child’s whole health history. Carers are often left to work this out on their own and in 

my experience, are provided limited support from departmental staff. Of great concern, carers 

have recounted stories to me regularly regarding how when they have tried to advocate for 

their child’s needs (e.g. access to assessment and support services) they have had to battle 

with departmental staff every step of the way and it often takes years for them to make 

progress in accessing appropriate services for their child.  

 

I believe this is partly due to the limited awareness of child safety staff regarding FASD and 

neurodevelopmental impairments more broadly. Every time we provide a diagnosis for a 

child in OOHC we provide a feedback session for the child safety officer. I continue to be 

dismayed at the lack of knowledge and understanding that staff have regarding FASD. 

Generally, the foster carers we have been involved with have had significantly more 

knowledge and understanding than the child safety staff. Unfortunately, the foster carers 

concerns’ regarding the child in their care are often not taken seriously by child safety staff.  

 

Unfortunately, the issues for children in OOHC are systemic and impact not only those with 

FASD, but all children in the OOHC system. Children in OOHC in QLD are supposed to 

have a Child Health Passport, which is a folder that contains all the relevant health 

information for the child in their care. I am yet to come across a carer who has been provided 

with such a folder. I could see how if this was policy was properly implemented information 

regarding a child’s neurodevelopmental needs could be included and this could be a helpful 

mechanism for tracking child needs and communicating information to carers. Substantial 

work is needed, as sadly many children are being harmed through lack of appropriate care in 

the OOHC system.   



On a national level, a valuable framework is the National Clinical Assessment Framework for 

Children and Young People in OOHC.1 I am not sure if there are plans to revise this 

framework, but it would be of great benefit to include consideration of FASD more 

explicitly. Overall, the framework itself is an important step forward in highlighting and 

addressing the unmet physical, developmental and psychosocial/mental health needs of 

children in OOHC.  

 

One program that has been implemented in select regions of QLD, which I think should be 

considered more broadly is the Navigate your Health Program. This is where nurse 

navigators are provided as a point of coordination for children in OOHC to support their 

health needs. This would benefit all children in OOHC, including those with suspected or 

confirmed FASD. A nurse navigator has the potential to provide coordination and continuity 

of health care for children in OOHC and assist in facilitating earlier referral to assessment, 

diagnostic and treatment services. This would also be of great benefit for children with FASD 

specifically, given they are at increased risk of a wide range of physical health problems.2  

 

Another consideration is that relevant state government services that provide healthcare for 

children in OOHC (e.g. in QLD there is Evolve Therapeutic Services) are upskilled in the 

provision of neurodevelopmental assessments that can consider FASD as one possible 

outcome and in the provision of FASD-informed treatments. These types of services have the 

relevant medical and allied health staff, who could be undertaking assessments and providing 

appropriate ongoing care. Too often, we see children who have had previous assessments and 

treatment provided by Evolve where FASD has not been considered. This is likely due to the 

way that these services are currently provided. For example, mental health services, such as 

Evolve and Child and Youth Mental Health Care Services will often say that FASD is outside 

of their remit as it is a developmental condition. However, developmental services tend to 

only see children until school age. This results in a huge gap in service delivery and tends to 

be an issue of particular relevance for children with FASD who seem to slip through the 

service delivery cracks in the system.  

 

Consequently, a comprehensive multi-level approach is required. This should consider:  

 

• Relevant information regarding prenatal exposures being documented in a consistent 

manner for children in the OOHC system.    

• Neurodevelopmental screening at the point of entry to the OOHC system and ongoing 

monitoring and follow-up as required. This would facilitate timely provision of 

assessment, diagnostic and treatment services.  

• Coordinated and consistent support for physical, developmental and 

psychosocial/mental health needs of children in OOHC. This should be inclusive of 

the consideration of FASD and address the need for improved provision of 

information to carers regarding their child’s needs.  

• Training for all OOHC staff and caregivers regarding FASD and neurodevelopmental 

impairments more broadly.  

 
1 https://www1.health.gov.au/internet/publications/publishing.nsf/Content/ncaf-cyp-oohc-toc~ncaf-cyp-oohc-1 

  
2 Reid N, Hayes N, Akison LK, Young S & Moritz KM. 2020. Caregiver reported physical health status of 

children and young people with fetal alcohol spectrum disorder. Journal of Developmental Origins of Health 

and Disease, 1-8. 

 

https://www1.health.gov.au/internet/publications/publishing.nsf/Content/ncaf-cyp-oohc-toc~ncaf-cyp-oohc-1


 

Question 2  

Regarding carers: Besides greater availability of respite care, what type of assistance and 

interventions do you consider should be made available to carers that isn’t routinely available 

now, as far as you’re aware?  

 

Response: I was grateful to be the recipient of a Creswick Fellowship, which enabled me to 

travel to the U.S at the start of 2020. I was trained in two evidence-based intervention 

programs for caregivers of children with FASD. I believe that if we had the opportunity to 

adapt and disseminate these in Australia they could be immensely beneficial for caregivers 

and children with FASD.  

 

1. The GoFAR Program.3 This program was developed and trialled at Emory 

University. GoFAR is a 10-session intervention program that works with children and 

their caregivers. This program focuses on improving self-regulation and adaptive 

behaviour two of the key areas of impairment for children with FASD, which limit 

their everyday functioning and cause immense stress and distress for caregivers.  

 

2. The Families Moving Forward (FMF) Program.4 This program was developed and 

trialled at the Seattle Children’s Research Institute. FMF is an intensive caregiver 

focused behavioural consultation program, which aims to support and empower 

caregivers of children with FASD, so that they are more effectively able to manage 

challenging behaviour, their own self-care and advocate for their child’s needs.  

 

 

Question 3  

Do you consider it would be helpful to have FASD included on the DSS list of Recognised 

Disabilities, which is used to help determine eligibility for Carer payment/allowance?  

 
Response: Absolutely. This is another example of where our government-based systems 

currently exclude individuals with FASD and their families by not recognising the condition 

as a disability.   

 

As you have also heard, this also needs to be addressed in our education system. In QLD the 

Education Adjustment Program (EAP) includes conditions such as autism spectrum disorder 

and intellectual disability, but not FASD.  

 

 

 

 
3 http://msacd.emory.edu/Research/GOFAR.html 

  
4 https://depts.washington.edu/fmffasd/ 

 

http://msacd.emory.edu/Research/GOFAR.html
https://depts.washington.edu/fmffasd/
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Abstract

While fetal alcohol spectrum disorder (FASD) has primarily been thought of as a neurodeve-
lopmental condition, research is beginning to highlight its ‘whole-body’ implications.
Accordingly, the current study sought to provide a snapshot of potential health issues.
Caregivers of children (median age of 12 years) with an FASD diagnosis were invited to
participate in an online survey. Information relating to sample demographics, FASD status
of the child and health outcomes were collected. The prevalence of health conditions reported
in the FASD sample was compared against national prevalence data. Multiple linear regression
utilising a stepwise approach was used to investigate potential predictors of the number of
diagnosed health conditions. Survey data were from an international cohort (n = 197), with
the majority of respondents based in Australia (40.2%) or the United States (27.7%). The most
commonly reported diagnosed health conditions were eye conditions (44.7%), asthma (34.5%),
heart conditions (34.0%) and skin conditions (27.4%). Binomial testing indicated the propor-
tion of children diagnosed with these disorders was generally higher in the current FASD
population, compared to national prevalence data. Indicators of metabolic dysfunction includ-
ing diabetes and obesity were not significantly different compared to national prevalence data.
Age of FASD diagnosis, existence of comorbid mental health conditions and the primary care-
giver being in paid work were identified as being associated with the prevalence of diagnosed
health conditions. Overall, the study has provided an up-to-date snapshot of health problems
reported in a sample of children with FASD, confirming their increased risk of adverse health
outcomes.

Introduction

Fetal alcohol spectrum disorder (FASD) is the term used to describe the impacts associated
with prenatal alcohol exposure (PAE). FASD is a lifelong disability, where individuals can expe-
rience challenges across a wide range of areas, including learning, memory, attention, motor
skills, communication and social skills. Importantly, as stated in the recent Canada FASD
Research Network policy action paper to standardise the definition of FASD: ‘'Each individual
with FASD is unique and has areas of both strengths and challenges’ (p. 3).1 Traditionally,
research has focused more on the neurodevelopmental outcomes associated with PAE.2

However, more recently, there has been increasing clinical research attention regarding the
potential effects on other organs and systems of the body.

The critical influence of the maternal uterine environment on the future health of offspring is
known as the Developmental Origins of Health and Disease (DOHaD) hypothesis,3 a more
recent term for what was characterised the ‘Fetal Origins of Adult Disease’ in the 1990s.4

The DOHaD hypothesis recognises that exposure to certain environmental influences during
critical periods of development may have short- and long-term consequences for an individual’s
health.5 The potential clinical implications of the DOHaD hypothesis for individuals with
FASD were highlighted at the 7th International FASD Conference by a panel of young adults
with FASD, who stated that rather than describing FASD as a brain-based disorder, it should
be considered a ‘whole-body disorder’.6 This conference also inspired the publication of a
mini-review, which highlighted that in preclinical models, even low to moderate PAE could
programme chronic disease outcomes in offspring.7 Furthermore, a previous systematic review
and meta-analysis of comorbid conditions that have been documented with FASD found that
two of the most prevalent health-related conditions were congenital malformations and chronic
otitis media.8

Subsequently, we have undertaken a recent series of systematic reviews that have summar-
ised all the available preclinical and clinical literature regarding the potential chronic health
impacts of PAE.9–12 There was evidence from the preclinical studies that PAE was associated
with: poormetabolic health (e.g., elevated blood glucose and insulin resistance);11 cardiovascular
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problems (e.g., hypertension and cardiac dysfunction);10 renal dys-
function (e.g., impaired electrolyte excretion);10 and immune-
related outcomes (e.g., increased risk for atopic diseases and
infections).9 However, there was a lack of clinical research, with
only 5 out of 128 studies across all 4 reviews including individuals
with a diagnosis of FASD. A subsequent study13 found that
compared to the national average, children and adolescents
(aged 8–17 years) with FASD experienced higher rates of
hypertension. Additionally, FASD status significantly predicted
hypertension, after controlling for age, sex, ethnicity, medication
use and obesity.

Given the increasing interest regarding the broad range of
potential physical health impacts of PAE, the current study aimed
to undertake a survey of caregiver-reported health concerns.
The overarching objective of the current study was to provide a
comprehensive overview from a global perspective of potential
health issues, which could then be used to inform future direct
health assessments of children with FASD. First, we compared
the rates of reported health conditions in children with FASD to
available prevalence data in the general population. Second, given
there may be a range of contextual factors influencing physical
health status, including exposure to adverse childhood experiences
and involvement with the out-of-home care system,14 we aimed
to undertake an exploratory analysis investigating potential child
and family predictors for adverse health outcomes for children
with FASD.

Method

Participants and recruitment

One hundred and ninety-seven caregivers of children with FASD
were included in the current study. Caregivers were from Australia
(40.2%), United States (27.7%), New Zealand (15.2%), Canada
(13.6%), United Kingdom/Europe (2.1%) and South Africa (1.1%).
Further demographic characteristics are shown in Table 1.
Caregivers were recruited online via FASD-related organisations.
Sixty-four relevant organisations were contacted via email or social
media and provided with a flyer regarding the research study.
Information about the study was then distributed on the organisa-
tion’s websites, social media and/or included in their newsletters.
Caregivers were invited to participate in an online survey if they cared
for a child who had received an FASD diagnosis. Caregivers were
instructed to complete the survey about their child who had an
FASDdiagnosis, and that the researcherswere interested in collecting
information regarding their child’s health and wellbeing. Caregivers
were provided with an email address at the start of the survey
that they could contact if they had any questions or difficulties
with completing the survey. Study data were collected from May
2018 to June 2019 and managed using REDCap electronic data
capture tools hosted at The University of Queensland.15 The study
was approved by the Children’s Health Queensland Hospital
and Health Service Human Research Ethics Committee and the
University of Queensland Human Research Ethics Committee.

Questionnaire

Demographic data included caregiver and child gender and age,
country of residence, caregiver status (e.g., biological, adoptive,
extended family), any comorbid behavioural and mental health
conditions in the children, number of care placements and
traumatic events children had experienced, and information
pertaining to current family factors (e.g., caregiver qualifications

Table 1. Demographic characteristics of the sample

Variable n

Caregiver and family characteristics

Age in years, mean (SD) 190 48.55 (8.97)

Gender 194

Male, n (%) 9 (4.6)

Female, n (%) 184 (94.8)

Non-binary, n (%) 1 (0.5)

Caregiver status 197

Adoptive, n (%) 103 (52.3)

Foster, n (%) 56 (28.4)

Biological parents, n (%) 11 (5.6)

Grandparents, n (%) 18 (9.1)

Aunts/uncles, n (%) 7 (3.6)

Step-parents, n (%) 2 (1.0)

School completion 195

Did not complete high school, n (%) 48 (24.6)

Year 12 or equivalent, n (%) 147 (75.4)

Highest qualification 189

Post-school skills or training, n (%) 95 (50.3)

University, n (%) 94 (49.7)

Currently in paid work 197

Yes, n (%) 96 (48.7)

No, n (%) 101 (51.3)

Marital status 197

Married/de facto, n (%) 133 (67.5)

Single/divorced, n (%) 64 (32.5)

Child characteristics

Age in years, median (range) 191 11 (3–25)

Birth to 5 years, n (%) 13 (6.8)

6–12 years, n (%) 94 (49.2)

13–17 years, n (%) 62 (32.5)

18–25 years, n (%) 22 (11.4)

Gender 197

Male, n (%) 120 (60.9)

Female, n (%) 77 (39.1)

Age at FASD diagnosis, median (range) 197 7 (0–19)

Birth to 5 years, n (%) 71 (36.6)

6–12 years, n (%) 94 (48.4)

13–17 years, n (%) 28 (14.4)

18–25 years, n (%) 1 (0.5)

FASD diagnosis 197

FASD with physical features, n (%) 103 (52.3)

FASD without physical features, n (%) 94 (47.7)

Number of comorbid mental health conditions,
median (range)

197 3 (0–8)

(Continued)
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and employment status). Caregivers were asked to provide their
child’s FASD diagnosis, with multiple choice options provided that
included each of the most commonly utilised diagnostic criteria
available worldwide. An ‘unsure’ option was also provided. To pro-
vide further validation regarding the FASD diagnosis, caregivers
were also asked to provide the doctor’s name and corresponding
clinic.

Health data were collected regarding a wide range of conditions.
Questions in the current survey were based on the Australian
National Health Survey 2017–201816 and were informed by a pre-
vious survey undertaken by a group of young adults with FASD.6

Caregivers in the current study were asked to report by selecting
‘Yes’ or ‘No’ to whether their child had been diagnosed as having
a range of particular health problems, as reported by a health pro-
fessional (e.g., ‘Has a health professional ever told you that your
child has any heart problems?’). If yes, caregivers were provided
a space to list any health problems their child had been diagnosed
with. Caregivers were also asked to report on health conditions
regularly experienced by their children (e.g., ‘Has your child expe-
rienced any chronic infections?’). Again, first selecting ‘Yes’ or ‘No’
and then listing any conditions. Bodymass index (BMI; kg/m2) was
calculated using caregiver-reported child height and weight and
transformed to percentiles using the 2000 Center for Disease
Control age- and sex-adjusted growth reference.17 BMI percentiles
were then classified as underweight (<5th percentile), healthy
weight (5th to <85th percentile), overweight (≥85% to <95th
percentile) or obese (≥95th percentile).18

Data analysis

Descriptive statistics were reported as means and standard
deviations (SD) for normally distributed continuous data or medi-
ans and ranges for non-normally distributed data. Normality was
assessed using a Shapiro–Wilk test. Categorical variables were
presented as frequencies and percentages. Two hundred and nine
caregivers completed the survey; however; nine caregivers were
removed as they reported ‘unsure’ or did not respond to the ques-
tion regarding FASD diagnosis, resulting in the final total of 197
who were included in the current study. Data were additionally
checked to ensure there were no duplicate responses, of which
none were identified. One-sample binomial tests were used to com-
pare proportions of persons reporting each health condition
between the current FASD sample and population data from
Australia where available. Prevalence rates were drawn from the
National Health Survey 2017–201816 and are reported for persons
aged 0–24 years. This data set was chosen as it is also caregiver-
reported, the majority of the participants in the current study were
Australian, the health conditions reported in the Australian Health
Survey were the most comprehensive and the age range of partic-
ipants was most consistent with the current study compared

to other publically available caregiver-reported data sets. The
National Health Survey was conducted in all states and territories
of Australia via face-to-face interviews. Approximately 16,400
private dwellings were sampled and within each, one adult and
one child were randomly selected for inclusion in the survey.
The overall response rate was 76.1%.16

Univariate linear regression was conducted to explore potential
relationships between a range of child and family factors and
total number of caregiver-reported diagnosed health problems
(without a priori hypothesis). All potential predictors that reached
significance in the univariate model (at p < 0.05) or approached
significance (p < 0.2) were included in a stepwise multiple linear
regression, using forward selection. Variables approaching signifi-
cance were included as they could be significantly contributing to
the outcome in combination with other variables, but not signifi-
cant on their own. All variables listed in Table 1 and country of
residence (the four largest groups i.e., Australia, New Zealand,
United States and Canada) were considered as potential predictors.
All assumptions for the model were tested and validated. All analy-
ses were performed using IBM SPSS Statistics (version 22, IBM,
Armonk, NY), and p-values were two-tailed, with p < 0.05 consid-
ered statistically significant.

Results

Reported health conditions and comparisons with national
prevalence data

Table 2 presents the proportion of children with reported health
conditions in the FASD sample and comparisons with population
data from Australia. The most commonly reported health condi-
tions diagnosed by a health professional were eye conditions
(44.7%), asthma (34.5%), heart conditions (34.0%) and skin
conditions (27.4%). Other caregiver-reported health conditions
regularly experienced included problems with digestion
and/or bowels (40.1%), joint pain (37.6%) and urinary inconti-
nence (32.0%). The median number of diagnosed health condi-
tions per child was 1 (0–5).

The one-sample binomial tests indicated that the proportion of
children with diagnosed health conditions including asthma; heart
problems including congenital heart malformations, heart
murmurs and tachycardia; kidney problems; thyroid problems;
high blood pressure; skin conditions including dermatitis and
psoriasis; and eye problems including astigmatism and congenital
vision impairments in the FASD sample were significantly higher
than the proportion of children in the Australian population
(Table 2). Other health conditions regularly experienced by the
FASD sample at a significantly higher rate than in the
Australian population were chronic sinusitis and urinary inconti-
nence (Table 2). There were no differences between the FASD sam-
ple and the Australian population in reports of diabetes; eye
problems including myopia and hyperopia; and BMI status
(Table 2).

See Supplementary Table 1 for an overview of the available
international data comparisons. The only national data available
for other countries was lifetime rates of asthma, underweight or
overweight/obese, diabetes and high blood pressure. Generally,
rates of these available data were similar across countries. The cur-
rent sample reported significantly higher rates of asthma compared
to the United States and Canada and significantly higher rates of
high blood pressure, compared to New Zealand.

Table 1. (Continued )

Variable n

Number of care placements, median (range) 179 1 (0–20)

Number of traumatic events, median (range) 197 2 (0–8)

Note: FASD = fetal alcohol spectrum disorder; SD = standard deviation.
aFASD with the physical features included children diagnosed with: fetal alcohol syndrome
(FAS), partial fetal alcohol syndrome (pFAS) or FASD with the three sentinel facial features.
FASD without the physical features included children diagnosed with: neurobehavioural
disorder, static encephalopathy or FASD without the three sentinel facial features.
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Child and family predictors of the number of diagnosed
health conditions

Table 3 presents the results of the univariate regression analysis
and the final model selected from the stepwise regression analysis.
All potential predictors were independently tested using univariate
linear regression and variables that were significant or for which
p < 0.2 were included in the stepwise linear regression. The final
model selected to predict the number of diagnosed health problems
included three variables (F (4, 170) = 5.94, p ≤ 0.001; adjusted
R2 = 0.10): child age at FASD diagnosis, comorbid behavioural
and mental health conditions and primary caregiver employment
status. Children who were older when they received the FASD
diagnosis (β = 0.17, t = 2.28, p = 0.02) had a greater number of
comorbid behavioural and mental health conditions (β = 0.18,
t = 2.41, p = 0.02) or had a primary caregiver who was currently
in paid work (β = 0.15, t = 2.03, p = 0.04) were reported to have a
greater number of diagnosed health conditions.

Discussion

The current study aimed to undertake an international survey of
caregiver-reported health problems for children diagnosed with
FASD. Overall, results indicated that children with FASD in this
sample were more likely to be diagnosed with a wide range of
health conditions compared to prevalence data from the general

Table 2. Proportion of children with health conditions in the FASD sample and
comparisons with national prevalence data from Australia

Health conditions

FASD
sample
N = 197
n (%)

Australian
national

comparison
ratesa

N = 6119
%

Binomial
testb

p

Diagnosed by a health professional

Eye conditions 88 (44.7) – –

Myopia 31 (15.7) 12.2 0.08

Hyperopia 20 (10.2) 8.6 0.25

Astigmatism 28 (14.2) 2.8 <0.001

Strabismus 9 (4.6) – –

Amblyopia 9 (4.6) – –

Congenital vision impairment
(cataracts, infantile glaucoma,
blindness)

6 (3.0) 0.2 <0.001

Other 6 (3.0) – –

Asthmac 68 (34.5) 10.2 <0.001

Heart problems 67 (34.0)

Congenital malformations
(atrial septal defect,
ventricular septal defect)

15 (7.6) 0.9d <0.001

Murmur 32 (16.2) 0.7 <0.001

Arrhythmia/irregular heartbeat 7 (3.6) – –

Tachycardia/rapid heartbeat 5 (2.5) 0.5 0.003

De Costa syndrome 4 (2.0) – –

Other 8 (4.1) – –

Skin conditions 54 (27.4) – –

Eczema/dermatitis 45 (22.8) 1.9e <0.001

Psoriasis 6 (3.0) 1.3e 0.05

Hives 10 (5.1) – –

Other 4 (2.0) – –

Autoimmune conditions 4 (2.0) – –

Kidney problems 9 (4.6) 0.2 <0.001

Thyroid problems 6 (3.0) 0.6 <0.001

High blood pressure 12 (6.1) 0.2 <0.001

Pre-diabetesf 10 (5.1) – –

Diabetes (type 1 or type 2) 1 (0.5) 0.4 0.54

Total number of diagnosed
health conditions,
median (range)

1 (0–5)

0 diagnosed health conditions 36 (18.3)

1 diagnosed health condition 66 (33.5)

2 diagnosed health conditions 52 (26.4)

>3 diagnosed health
conditions

43 (21.8)

Other health conditions experienced regularly

Chronic infections 42 (21.3) – –

(Continued)

Table 2. (Continued )

Health conditions

FASD
sample
N = 197
n (%)

Australian
national

comparison
ratesa

N = 6119
%

Binomial
testb

p

Sinusitis 12 (6.1) 3.8 0.07

Ear infections 21 (10.7) – –

Urinary tract infections 4 (2.0) – –

Other 17 (8.6) – –

Digestion/bowel problems 79 (40.1) – –

Urinary incontinence 63 (32.0) 0.2 <0.001

Joint pain 74 (37.6) – –

BMI statusg

Underweight (<5th percentile) 11 (8.3)h 6.2 0.20

Healthy weight 77 (57.9)h – –

Overweight/obese (≥85th
percentile)

45 (33.8)h 35.4 0.39

Note: FASD = fetal alcohol spectrum disorder.
aAustralian Bureau of Statistics (2018).
bOne-sample binomial tests were used to compare proportions of persons reporting each
health condition between the current FASD sample and population data fromAustralia where
available.
cProportion represents any diagnosis of asthma during the lifetime
dProportion includes any congenital malformations, deformations and chromosomal
abnormalities.
eProportion represents a long-term condition that has lasted or expected to last for at least 6
months.
f‘pre-diagnosis’ of diabetes, higher than normal blood glucose levels
gBarlow (2007).
hn for BMI status in FASD sample = 133.
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population. Additionally, there were three independent predictors
of the number of caregiver-reported diagnosed health problems:
age when the child was diagnosed with FASD, number of comorbid
behavioural and mental health conditions, and having a caregiver
who was currently in paid work.

The most common clinically diagnosed health conditions, as
reported by caregivers, were eye-related conditions. This included
myopia, hyperopia, astigmatism, strabismus, amblyopia and con-
genital vision impairments. Congenital vision impairments and
stigmatisms were reported to occur at a higher prevalence in the
current sample of children with FASD compared to the available
prevalence estimates from the general population. The results of

the current study are consistent with a previous study comparing
children with fetal alcohol syndrome to typically developing
children, where higher incidences of amblyopia, hyperopia and
astigmatism were also found.19 A number of previous studies were
summarised by Popova et al.,8 where it was also found that visual
impairments were more prevalent compared to the general popu-
lation. Given the high prevalence of eye conditions in the current
sample, and the consistency of these findings with previous
research, this warrants recommendations to ensure children with
FASD are provided with eye specialist referrals and monitoring.
Notably, one possible mechanism for the development of eye-
related problems in children with FASD is the potential for PAE

Table 3. Univariate and final multiple variable regression results from the stepwise approach

Total number of diagnosed health problems

Univariate results Final multiple variable model

Std. Error β t p-Value Std. Error β t p-Value

Constant 0.25 3.46 <0.001

Child factors

Age in years 0.02 0.17 2.33 0.02

Gender 0.17 −0.05 −0.75 0.45

Age at FASD diagnosis 0.02 0.23 3.24 <0.001 0.02 0.17 2.28 0.02

FASD diagnosis 0.17 0.02 0.20 0.84

Number of comorbid conditions 0.04 0.24 3.49 <0.001 0.04 0.18 2.41 0.02

Number of care placements 0.03 0.09 1.25 0.21

Number of traumatic events 0.04 0.18 2.56 0.01

Weight status

Healthy weight 0.22 0.05 0.61 0.55

Underweight 0.36 0.07 0.77 0.44

Overweight/obese 0.22 −0.10 −1.12 0.27

Caregiver factors

Age in years 0.01 0.07 0.96 0.34

Gender 0.41 −0.01 −0.15 0.88

Caregiver status

Adoptive 0.17 0.16 2.22 0.03

Foster 0.19 −0.15 −2.08 0.04 0.19 −0.14 −1.82 0.07

Biological 0.37 −0.01 −0.15 0.88

Other relative 0.25 −0.03 −0.38 0.71

School completion 0.20 −0.02 −0.25 0.80

Highest qualification 0.17 0.20 2.82 0.01

Currently in paid work 0.17 0.12 1.75 0.08 0.17 0.15 2.03 0.04

Marital status 0.18 0.06 0.81 0.42

Location

Australia 0.17 −0.20 −2.76 0.01

United States 0.19 0.13 1.76 0.08

New Zealand 0.24 0.08 1.09 0.28

Canada 0.25 0.07 0.92 0.36

Note: The variables included in the final model were selected using step-wise regression. Std. Error = standard error; β = standardised regression coefficient; FASD = fetal alcohol spectrum
disorder.
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to lead to vitaminA/retinoic acid (RA) deficiency.20 RA is an important
signalling molecule that plays a key role in embryonic development
of a number of organs, including sensory organs such as the eye.21

Two other commonly diagnosed health problems were
skin conditions (i.e., eczema/dermatitis, psoriasis and hives) and
asthma, with both occurring at higher rates in the current sample
compared to the general population. Seven previous studies have
investigated the potential for PAE to increase the risk of eczema or
atopic dermatitis, with mixed findings.9 Similarly, five previous
studies investigated the potential for PAE to increase the risk
for asthma, with none of these studies finding a significant
relationship.9 However, none of these previous studies examining
atopy or asthma included children diagnosed with FASD. The
current study also found higher rates of reported chronic sinusitis
and ear infections in children with FASD compared to general
prevalence estimates, again consistent with previous research
indicating that children with PAE or FASD can be at increased
risk of infections.8,9 There has been extensive preclinical research
documenting that PAE can alter immune functioning, through
disrupting the balance of pro- and anti-inflammatory cytokines.
However, no clinical studies exploring cytokine levels in children
with FASD have been published. Notably, altered immune func-
tioning has been identified as a hallmark feature of many chronic
diseases, including type 2 diabetes and obesity.22 It has been
suggested that inflammation contributes to the initiation and
progression of chronic diseases.22 Consequently, it may be that
children with FASD present with symptoms of immune dysfunc-
tion first, which may then lead to higher rates of chronic diseases
later in life. Further research, including direct health assessments
and longitudinal follow-up is required to investigate these possibil-
ities for children with FASD.

Heart conditions were also highly reported by caregivers of
children with FASD. This included congenital malformations,
heart murmurs, arrhythmia, tachycardia and De Costa syndrome.
All conditions with documented prevalence data for the general
population were reported at significantly higher rates in the
current sample. Numerous previous studies have documented a
high prevalence of congenital heart conditions for children with
PAE or FASD.8 Additionally, high blood pressure had a signifi-
cantly higher prevalence in the current sample of children with
FASD compared to the prevalence reported in the Australian
National Health Survey data. This finding was consistent with a
recent study,13 which also found a higher prevalence of hyperten-
sion in a sample of children and adolescents with FASD compared
to United States national health data. Caregivers in the current
study also reported higher rates of kidney problems for children
with FASD in the current sample, compared to national prevalence
data. Clinical studies investigating kidney problems in children
with FASD are currently limited.10 It is interesting to note that
both the heart23 and kidney24 require suitable amounts of RA
for development and this may be a common pathway contributing
to some of the physical health problems following PAE.

Although only occurring in 3.0% of the current sample, thyroid
problems were reported to bemore prevalent compared to the gen-
eral population. Only one previous clinical study could be identi-
fied that investigated thyroid functioning, which was in infants
with PAE. This study reported that infant thyroxine levels were
not influenced by PAE.25 However, there have been numerous pre-
clinical studies that have documented impacts on thyroid function-
ing following PAE.26 Given that thyroid dysfunction can be
associated withmood disorders, this areamay warrant further con-
sideration for individuals with FASD.

Additionally, caregivers in the current sample reported that
their child or young person was experiencing high rates of urinary
incontinence. There has only been one previous study investigating
incontinence in children with FASD, which found that 20% of
children aged 6–10 years were experiencing nocturnal and daytime
urinary and faecal incontinence.27 The current study did not
differentiate between different types of urinary incontinence
(i.e., nocturnal or daytime), whereas Roozen et al.27 found that
the most common type experienced by children was nocturnal
enuresis. One of the potential underlying mechanisms for urinary
incontinence is polyuria (i.e., excessive production of urine), which
has been identified in a small cohort of children with FASD and
a number of preclinical studies.10 This functional change could
suggest impairments in kidney development and a number of
preclinical studies have demonstrated that prenatal alcohol may
directly impact kidney development.10 However, urinary inconti-
nence could also be related to sensory processing, which ‘refers
to the ability of the central nervous system to interpret sensory
information’ (p. 881).28 More specifically, this could be a difficulty
with sensory registration, for example, alterations in perceptions of
bladder fullness or failure to recognise wetness. This is an impor-
tant area for future research as increased understanding regarding
the potential causes of urinary incontinence is required to facilitate
the development of effective treatments, which are vital consider-
ing the wide-ranging impacts of the condition on quality of life for
children and families.29

The current study identified three independent predictors for
the total number of health problems reported by caregivers.
First, children being diagnosed with FASD at an older age was
found to be associated with caregivers reporting more health prob-
lems, irrespective of current age. This could be related to children
who are able to access early FASD assessment services are also able
to access early and/or ongoing general healthcare services and/or
other general health activities, which could be preventing some
health problems from developing. Alternatively, it could be that
for children who have more physical health problems that this
is the primary focus of care initially and FASD is not considered
as a possibility until later. Further research is required to investi-
gate this outcome in more detail. Either way, this finding supports
the importance of access to timely FASD assessment and diagnos-
tic services. Second, having a primary caregiver in paid work was
found to be related to caregivers reporting an increased number of
diagnosed health problems. This could be related to these care-
givers having more resources to enable access to health services,
which could then result in children being diagnosed more fre-
quently with the reported health conditions. Or alternatively, this
could be related to caregivers requiring increased financial support
to adequately meet the health needs of their children. Further
research is required to determine what underlies the relationship
between number of health conditions and caregiver employment
status.

The final independent predictor was the number of comorbid
behavioural or mental health conditions a child was also diagnosed
with. Previous research30 has documented strong links between
mental and physical health outcomes and thus, it is not surprising
that we have found a relationship between these two outcomes in
the current study. The current findings of increased comorbidity
being associated with increased health problems is also consistent
with research from other clinical areas that indicates increased
rates of comorbid conditions are associated with poorer health
outcomes.31 However, it is important to take into consideration
that overall the final model in the current study only predicted
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10% of the variance in the total number of diagnosed health con-
ditions. Therefore, further research is required to elucidate other
important predictors of physical health outcomes for children
and young people with FASD. Importantly, there are a range of
other caregiver, family and environmental factors that could be
related to physical health outcomes for children with FASD. For
example, socio-economic status, social support networks, educa-
tion and the physical environment. Given the significant variability
regarding physical health and developmental outcomes for chil-
dren with FASD, which could be influenced by a wide range of
factors, (including genetic and epigenetic changes32), this makes
precision medicine a promising approach for diagnostic, prognos-
tic and treatment decisions for individuals with FASD. Researchers
have suggested that improved use of biomarkers, omics data and
artificial intelligence will accelerate the implementation of preci-
sion medicine practices.33

Considering the lifelong nature, comorbidities and complex
interactions with the family/social environment that can be expe-
rienced by individuals with FASD, it may be helpful to conceptu-
alise FASD as a chronic whole-body condition.34 This could enable
amore integrated care approach across the range of disciplines that
can help improve functioning and quality of life for children with
FASD and their families. For example, Schaink et al.35 have devel-
oped a complexity framework to help improve service delivery
and outcomes for patients with complex chronic conditions.
This framework considers five health domains (social capital,
medical/physical health, health and social exposures, demo-
graphics and mental health). The application of a more holistic
and coordinated care approach for individuals with FASD may
lead to more effective outcomes.

Strengths, limitations and future directions

To the authors’ knowledge, this is the first study to undertake
a worldwide survey of caregivers of children diagnosed with
FASD across a wide range of health conditions. However, limita-
tions include that the current study was based on data collected
from an online survey of caregivers who self-selected to participate.
Consequently, caregivers who nominated to participate may have
been more likely to have a child with health problems and there-
fore, this may have resulted in increased rates documented in the
current sample. Also, data in the current study are based on care-
giver report, and therefore the accuracy of these results may be
compromised compared to direct clinical assessments. Future
research that can undertake direct health assessments of children
with FASD is required to validate the current caregiver-reported
results.

Furthermore, the current study utilised comparison prevalence
data from Australia; however, caregivers from multiple countries
participated in the current study. Therefore, differences in the
prevalence rates of various health conditions across countries
may influence the current comparisons between the FASD group
and the general population. The Australian prevalence data were
collected using face-to-face interviews compared to the current
survey-based study, potentially affecting reporting rates between
studies. Future research, using direct health assessments, should
include recruitment of non-PAE-exposed comparison groups
(e.g., typically developing and other children with other neurode-
velopmental conditions) to further validate the current study’s
findings. Comparing rates of health problems in children with
other neurodevelopmental conditions would be of interest, given
these clinical groups may also be at increased risk of experiencing

health problems. For example, previous research has documented
higher rates of overweight and obesity in children with develop-
mental disabilities36 and higher rates of respiratory, food and skin
allergies in children with ASD.37

Although some information was available regarding caregiver
and child-related variables in the current study, future research
would benefit from a more detailed examination of potential pre-
dictors of health outcomes. For instance, it would be helpful to
consider the length of time a child had been in their caregivers’
care, as this may impact their level of knowledge regarding the
child’s health history. Detailed information regarding socio-
economic status is also needed, as this is likely to be an important
predictor of health outcomes for individuals with FASD. As with
any research presently undertaken in the FASD field, the results are
limited by the current lack of standardisation regarding FASD
assessment and diagnosis, which impacts the accuracy and ability
to compare results in relation to diagnostic outcomes.38 Future
research is urgently needed to enable a unified international
approach to the diagnosis of FASD. This has the potential to
significantly advance the FASD field, in terms of both research
direction and, most importantly clinical service provision.

Conclusions

The current study provides a snapshot of the health problems
reported by caregivers of children with FASD and is a useful
starting point for developing hypotheses and future research into
the potential links between PAE and chronic health conditions.
Caregivers reported that their children were experiencing a wide
range of health problems, which included eye-related conditions,
skin conditions (i.e., eczema/dermatitis, psoriasis and hives) and
asthma. These conditions, along with many others, were reported
to be occurring at higher rates compared to national prevalence
data. The current study also identified a number of predictors
of increased health problems as reported by caregivers, which
included age of diagnosis, comorbid mental health conditions
and caregiver employment status.

Overall, the findings emphasise the importance of clinicians
undertaking comprehensive physical health evaluations for chil-
dren and adolescents with FASD, particularly at key developmental
time points, to ensure that any health conditions or risk factors are
identified and addressed as early as possible. Given the wide range
of health conditions, comorbidities and complexities experienced
by individuals with FASD, a more holistic and integrated care
approach is urgently needed. The current study also provides
the impetus for future larger multi-site international studies that
include direct assessment of health outcomes for children, adoles-
cents and adults with FASD. Future research could benefit from
partnering with caregivers and young people/adults with FASD,
to help inform the development and implementation of physical
health assessments as part of routine clinical care across a range
of healthcare settings.
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