
@ Murdoch Children’s Research Institute, 2017

Jane Halliday

Reproductive Epidemiology, Genetics

on behalf of the AQUA team

21.11.18.

Is the occasional drink harmful in pregnancy? 

Evidence from a cohort study: AQUA
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Asking questions about alcohol in pregnancy 

(AQUA): a cohort study of the fetal effects of 

alcohol use in pregnancy



Aims of AQUA

To collect detailed information about all levels of alcohol consumption throughout
pregnancy, especially sporadic binge and low exposure,

as well as collecting other possible influences on the unborn child, e.g.
socio-economic variation, diet, smoking,

in order to detect early/subtle signs of FASD:

1) facial dysmorphology at one year of age, using 3D photography

2) neurodevelopmental problems at two years of age using the Bayley III
scales and maternally reported sensory/behavioural profiles.
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Challenge: Accurate prenatal alcohol exposure 
measure

Sceptics ++ 

Low risk population with vested interest

Focus groups

Midwifery(2014), http://dx.doi.org/10.1016/j.midw.2014.11.003i 



Drinks choices: 
pregnancy alcohol exposure 

(PAE) assessment

10g of absolute alcohol (AA) = 1 standard drink

Definition of exposure level:

LOW: ≤20gAA/occasion, and <70gAA /week; 

MODERATE: 21-49gAA/occasion, and ≤ 70gAA/week; 

HIGH: >70gAA/week; 

BINGE: ≥50gAA/occasion 
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Special occasion question



“Feeling the effect of alcohol”

42% 50% 8%



Prenatal alcohol exposure (n=1200) 

40%
27% 27%

54% drinking at some point



Global prevalence (%) of alcohol use (any amount) in pregnancy among 

the general antenatal population in 2012
Popova et al. Lancet Global Health (2017)



Definition of exposure level:

LOW: ≤20gAA/occasion, and <70gAA /week; 

MODERATE: 21-49gAA/occasion, and ≤ 70gAA/week; 

HIGH: >70gAA/week, including binge (≥50gAA/occasion) 
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BMC Public Health. 2016;16:683.



Aim 1) facial dysmorphology at one year of age, using 3D 
photography

Is there an effect on  facial shape of 12 month old children exposed to 

‘common’ patterns of alcohol use in pregnancy? 

YES – see Harry Matthew’s talk later today

Three sentinel facial features in FASD

• Short palpebral fissure

• Long , flat philtrum with loss of the central groove 

• Thin upper vermillion, decreased lip volume

Others

• Short, upturned nose; microcephaly; mid-face hypoplasia 
(inc malar flattening/micro/retrognathia); flat, low nasal 
bridge; inner canthal folds



3D facial photography at one year of age

415 AQUA children had their 3D photo 

included in his analysis

• Full range of alcohol exposure patterns

• Caucasian parents 

• Image taken within 2 weeks of first birthday



Change in facial pattern consistent with FASD

Any alcohol exposure

Anterior/posterior displacement (mm)

Mouth, upper-lip and 

base of nose
Midface

Superior/inferior displacement (mm) 



Results– by exposure group, trimester 1 only
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Results– by alcohol sensitivity,

Low (n= 18)

Moderate (n=58)

Low (n=20)

Moderate (n=20)

Feel effect of alcohol ‘normally’                 Feel effect of alcohol ‘very/quickly’

exposure all pregnancy



Is there an effect on  neurodevelopment in two year old children exposed 

to ‘common’ patterns of alcohol use in pregnancy? 

a) Clinical review by psychologists (n=565):
Bayley-III Scales of Infant and Toddler Development

Aim 2) neurodevelopmental problems at two years of age

NO - but may be too early to detect subtle changes



Low registration
Sensory sensitivity

Sensation seeking Sensation avoiding

Infant Toddler Sensory Profile – 4 quadrants, 

NO – for low exposure, but YES for binge early and continued

b) Maternal report - completed by mother in the 
questionnaire (n~920)

Aim 2) neurodevelopmental problems at two years of age - continued



Summary – outcomes if exposed to low levels of 
alcohol

• 3D photography suggests that any alcohol changes the face (seen at 
one year)

• The clinical significance of these findings is yet to be determined

• Neurodevelopment at two years is not seriously affected, but may be 
too early to detect subtle changes. 

• Early warning of sensory processing problems with binge PAE and continued 

drinking?



Coming up

Genetic analysis – interaction between PAE and maternal or 
fetal genotype

Genome-wide epigenetic analysis of buccals

AQUA@6 NHMRC grant 2018-2021

Started already – recruiting 6-7 year olds for in-depth assessments:

• Neurodevelopment

• 3D imaging

• MRI – brain structure and function
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