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Overview 
▪What is epidemiology?

▪Risk factors for FASD

▪Prevalence of FASD in the UK and 
elsewhere

▪ Natural history of FASD

▪Impact of intervention



What is 
epidemiology?

How many, which groups of people are 
affected, where?

What are the cause and risk factors for 
getting the condition?

What is the course of the disease/condition, 
what happens over the life?

What interventions work to reduce negative 
outcomes/seriousness?



FASD – the range of 
diagnoses 
▪ Foetal Alcohol Syndrome (FAS – about 10% of cases)

▪ Identified in 1970’s 

▪ Facial features

▪ Low birthweight, microcephaly

▪ Low IQ, learning difficulties 

▪ Cognitive and behavioural problems 

▪ The wider range, AKA FASD/ARND/NDPAE (about 90% of 
cases)
▪ No craniofacial abnormalities 

▪ May be some physical problems 

▪ IQ tends to be in the average range 

▪ Cognitive and behavioural problems 



Alcohol consumption in pregnancy 
▪ UK estimated 4th highest rate of alcohol 

consumption in pregnancy 

▪ Republic of Ireland 60.4%

▪ Belarus 46%

▪ Denmark 45.8%

▪ United Kingdom 41.3%

▪ Russia 36.5%

▪ ……….

▪ USA 14.8%

Meta-analysis Popova et al, 2017



How does alcohol cause damage? 
▪ Alcohol passes though placenta into fetus

▪ Fetus does not metabolise alcohol

▪ Alcohol can kill cells via a number of mechanisms

▪ Can disrupt or reduce cell division and migration

▪ Can disrupt gene expression and these changes can be inherited –

transgenerational epigenetics

▪ Can alter functioning of neurotransmitter systems, especially glutamate 

and serotonin 



McQuire et al. (2019) Eur Child Adolesc Psychiatry. https://doi.org/10.1007/s00787-018-1264-3



Low alcohol exposure: Epidemiological studies



Contradictions…



Low to moderate exposure - controversy 
•Evidence for harm caused by low to moderate exposure has been 
inconsistent, leading to ambiguous advice / newspaper headlines  

•Impact of PAE is moderated by genetics, metabolism of alcohol, age of 
mother, number of pregnancies, diet of mother, genetics of biological 
father

•Randomised trials are not possible, so much of what we know comes 
from observational studies 

•Confounding variables – people who drink a little tend to be better off 
than people who don’t drink, so this skews the data 

•Mendelian randomisation studies show no alcohol better than small 
amount 



Relationship between child IQ (age 8) 
and mother’s drinking and risk alleles
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Differences may seem 
modest:
• 3.5 points difference on 

the WISC scale for those 
children with ≤2 risk alleles 
compared to those with 4+ 
risk alleles

• These subtle metabolic 
effects are among women 
drinking less than 1 unit of 
alcohol per day.

Lewis et al. (2012) https://doi.org/10.1371/journal.pone.0049407

https://doi.org/10.1371/journal.pone.0049407


Global prevalence of fetal alcohol spectrum 
disorder among children and youth: a 
systematic review and meta-analysis 
• Extracted prevalence data from 24 studies across the world

• Worked out the relationship between number of women drinking and FASD prevalence (i.e. 
how many women drink in pregnancy to generate one case of FASD?) (Excluded those 
countries with the most risky drink patterns)

• Estimated the prevalence of FASD  for countries without studies by using country-specific data 
on the prevalence of alcohol use during pregnancy

Lange et al. (2017). 



Copyright © 2017 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC 

BY-NC-ND license Terms and Conditions

Global prevalence (%) of alcohol use (any amount) during pregnancy among the 
general population in 2012 (Popova et al., 2017)

http://www.elsevier.com/termsandconditions


Global prevalence (per 10 000 people) of FAS among the 
general population in 2012 (Popova et al. 2017)

Copyright © 2017 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC 

BY-NC-ND license Terms and Conditions

Prevalence in UK ~6 per 1000

http://www.elsevier.com/termsandconditions


Diagnoses of FASD in Greater Manchester

~35,000 babies born each year. Over a 5 year period, we would expect ~1000 children to be born with FAS

McCarthy, Cook, Mukherjee, Fleming et al., unpublished 

NHS TRUST No. diagnosed 2013-2018

O35.4

maternal care for [suspected] 

damage to foetus from alcohol

P04.3

foetus and newborn 

affected by maternal use 

of alcohol

Q86.0

FAS [dysmorphic]

Bolton 3 1 1

Manchester University <10 0 121

Pennine Care Declined Declined Declined

Northern Care Alliance 0 <10 10

Stockport 0 0 18

Tameside and Glossop 

Integrated Care

0 1 7

Totals 1-12 2-11 157



Copyright 2017 American Medical Association. All Rights Reserved.

Lange et al. 2017, JAMA Pediatr. 2017;171(10):948-956. doi:10.1001/jamapediatrics.2017.1919

Global Prevalence of Fetal Alcohol Spectrum Disorder Among Children and Youth in the General Population in 2012

Data are expressed as number per 1000 population.



Estimated prevalence of FASD
South Africa: 11.1%

Saudi Arabia: 0.0%

United Kingdom: 3.2%

Canada: 0.8%

Ireland: 4.8%

Croatia: 5.3%

USA: 2-5%*

World: 0.8%

Lange et al. 2017JAMA Pediatr. 2017 Oct 1;171(10):948-956. doi: 10.1001/jamapediatrics.2017.1919.
*May et al. 2018 JAMA. 2018;319(5):474-482. doi:10.1001/jama.2017.21896

https://www.ncbi.nlm.nih.gov/pubmed/28828483


Screening prevalence of fetal alcohol spectrum 
disorders in a region of the United Kingdom: A 
population-based birth-cohort study. 

• Data sourced from the Avon Longitudinal Study of Parents and 
Children (ALSPAC) cohort, a birth-cohort study that recruited 
14,000 pregnant women from the Bristol area (babies born in 
1991 to 1992).

• ‘Cases’ were children who met the screening algorithm criteria 
for FASD. This is not equivalent to a formal FASD diagnosis.

• Researchers used the FASD Canadian guidelines for diagnosis 
(2005) to develop FASD screening algorithms.

• Estimated prevalence of FASD in this cohort 6%-17%

McQuire et al., (2019) 



Greater Manchester 
study—in progress

• Academic year group 4: children 8-9 years, the best age at which to 
diagnose FASD

• 4 mainstream (260 children) and one special needs school (still trying 
to recruit)

• Screening all children first with basic physical measures 
(height/weight/head circumference) (~95% participation)

• ~25% children invited for a more in-depth assessment (depending 
on: physical measure; and on SEN register/looked after child) (~60% 
participation)

• In depth assessment: set of simple measurements and 
questionnaires for the parents and teachers and IQ test for child

• FASD is a diagnosis of exclusion which means we have to rule out 
several other conditions in the process

• This allows us to inform parents we will be screening for all the most 
common causes of developmental disorders hopefully removing 
some of the stigma attached to screening for FASD alone



FASD in special 
populations 
Prison and youth detention
▪Australian study found 60% of inmates had 

documented prenatal alcohol exposure, 36% 
had diagnosed FASD (high numbers of 
Aboriginal inmates) (Bower et al., 2018)

▪ Systematic review found almost all prison 
studies were conducted in USA and Canada. 
Young adults with FASD were 19 times more 
likely to be imprisoned than those without FASD 
(Popova et al., 2011)



FASD in special 
populations

Looked after children
▪Meta-analysis: World prevalence of FASD 

in children in care of 17% (Lange et al., 
2013)

▪UK clinic study (Peterborough) found 
27% of looked after children met 
diagnostic criteria for FASD (Gregory et 
al., 2015)
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Comorbidity of FASD and other disorders
Meta analysis: Wayrauch and colleagues (2017) 



FASD Comorbidity
127 scientific papers covered 428 comorbid conditions co-occurring in individuals with FASD

◦ The most prevalent disease conditions were within the sections of congenital malformations, deformities, and chromosomal 
abnormalities, and mental and behavioural disorders. 

The five comorbid conditions with the highest prevalence (between 50% and 91%) 
◦ abnormal function of peripheral nervous system and special senses

◦ conduct disorder

◦ receptive language disorder 

◦ chronic serous otitis media 

◦ expressive language disorder

Prevalence was much higher in patients with FAS than in the general US population 
◦ ~126 times higher for both sensory and conductive hearing loss,

◦ 97 for psychological disorders, 

◦ 77 for chronic serous otitis media, 

◦ 71 for blindness, and 

◦ 31 for mild visual impairment.

Popova et al. 2016 Lancet 5;387(10022):978-987
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Streissguth et al. (1985) follow up of 11 
children diagnosed in 1973

https://www.thelancet.com/journals/lancet/article/PIIS0140-
6736(85)90189-8/fulltext

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(85)90189-8/fulltext


Adverse life outcomes
Longterm followup of 415 patients (254 adolescents / adults)

80% not raised their biological mothers. 

For adolescents and adults life span prevalence was 

• 61% for Disrupted School Experiences, 

• 60% for Trouble with the Law

• 50% for Confinement (in detention, jail, prison, or a 
psychiatric or alcohol/drug inpatient setting), 

• 49% for Inappropriate Sexual Behaviors on repeated 
occasions, and 

• 35% for Alcohol/Drug Problems. 

Photo by Hédi Benyounes on Unsplash

Streissguth et al. (2004) ncbi.nlm.nih.gov/pubmed/15308923
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Diagnosis under/over 12 years 
Adverse life outcome Odds ratio if diagnosed age 12 

or over
Inappropriate sexual 

behaviours

2.25 (x higher risk)

Disrupted school experiences 3.27

Trouble with the Law 2.92

Confinement 3.03

Alcohol/Drug Problems 4.16

Other protective factors: stable/nurturing home, basic needs being met, living in 
fewer different homes 
Streissguth et al. (2004)



Adverse life outcomes
20 year followup, 37 patients

•49% had received special education only, 

•38% had passed primary school, 

•13% had a secondary school education. 

•13% had ever held an “ordinary” job. 
• 69% had received at least some preparatory job training

• 58% had either started or progressed to formal occupational 
training

“In contrast to Streissguth et al, we did not find major crime 
and incarceration in our sample”

Spohr et al. (2007) https://www.jpeds.com/article/S0022-
3476(06)01124-3/fulltext
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Effects of intervention on outcomes
Systematic Review of Fetal Alcohol Spectrum Disorder Interventions Across the Life Span (Reid et 
al. 2015)

32 studies, mostly targeting early to  middle childhood

6 studies aimed to improve attention and/or self‐regulation in childhood
◦ 3 of these provided promising evidence on improving self‐regulatory difficulties

9 studies focused on improving specific areas of dysfunction 
◦ 6 studies addressed social skills (3 of these used an adaptation of a well‐validated social skills programme)

◦ 3 studies provided promising initial evidence that parents and caregivers could benefit from support with child 
behaviour

4 studies provided education and advocacy for parents/caregivers, teachers, or child welfare workers

2 studies were aimed at supporting parents who were themselves affected by prenatal alcohol 
exposure



Summary
•Lack of diagnosis is a big hindrance to understanding the extent of the problem and leads to a lack of 
action

•There is no ‘safe level’ of alcohol consumption
• Whether or not child has FASD / severity of effect is determined not only by alcohol consumption but also a 

complex set of social and maternal/foetal genetic factors

• Subtle effects at lower levels of consumption are masked by these other factors

•Prevalence estimates for FASD in the UK range from 3% (from global meta-analysis study) to 6-17% 
(screening from a 1990s birth cohort study)
• Special populations with higher rates include the criminal justice system (although currently no UK evidence) 

and looked after children population (>20%)

•Natural history of disease shows the wide range of co-morbidities and adverse outcomes
• The long term follow-up studies are based on severe cases

• Outcomes are significantly better if children are identified earlier and have appropriate support
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