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Introduction
Foetal alcohol spectrum disorder (FASD) is a spectrum of disorders in 
children associated with excessive prenatal alcohol exposure. Alcohol 
readily crosses the placental barrier and is a teratogen (something 
which causes foetal abnormalities). A foetus does not have a 
developed blood !ltration system, making it vulnerable to harmful 
e"ects from alcohol (Lui, Terplan, & Smith, 2008). The prevalence of 
FASD in Ireland or internationally is unknown, due to problems with 
measurement; however, it is estimated that FASD occurs between 4 
and 9.9 times per 1,000 live births across Western countries (May & 
Gossage, 2001), making it the leading known cause of non-genetic 
intellectual disability in the developed world (Barry, Kearney, Lawlor, 
McNamee, & Barry, 2006). 

FASD is characterised by clinically recognisable clusters of physical 
and central nervous system/neurodevelopmental abnormalities, 
resulting in a range of physical, learning, social, emotional, and 
behavioural challenges with di"ering degrees of malformation and 
dysfunction (O’Leary, 2004).  Foetal alcohol syndrome (FAS) is the most 
serious disorder within this spectrum (Mongan, Reynolds, Fanagan, 
& Long, 2007; Robinson et al., 2010). Others include milder, though 
still clinically signi!cant forms, such as partial FAS, alcohol-related 
neurodevelopmental disorder (ARND), alcohol-related birth defects 
(ARBD) and foetal alcohol e"ects (FAE). 

Heavy drinking during pregnancy is known to increase the risk of 
FASD. However, research !ndings about the e"ects of low level alcohol 
exposure in utero are equivocal (Barr et al., 2006; Gray & Henderson, 
2006; Henderson, Kesmodel, & Gray, 2007; O’Leary, 2004; O’Leary & 
Bower, 2012). Some studies have found no evidence of foetal harm, 
whilst others have indicated an increased risk of neurodevelopmental 
problems (O’Leary & Bower, 2012; O’Leary, Nassar, Kurinczuk, & Bower, 
2009; Sayal et al., 2009). Consequently, there is on-going debate 
about the e"ects of low level prenatal alcohol exposure and whether 
abstinence from alcohol during pregnancy should be advised (O’Leary 
& Bower, 2012). 
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In the Irish context, guidelines regarding alcohol and pregnancy are 
clear. The Department of Health and Children (DOHC) recommends 
abstinence (DOHC, 2003; 2009). Despite this recommendation, many 
pregnant women in Ireland continue to drink alcohol. A survey 
of 120,000 women who attended the Coombe Women’s Hospital 
in Dublin between 1987 and 2006 found that 60% of the women 
consumed alcohol during pregnancy, and 7.1% drank more than six 
units per week (Barry et al., 2006). 

A key factor that has been shown to in#uence a woman’s decision to 
drink alcohol during pregnancy is her perception of risk (Skagerstrom, 
Chang, & Nilsen, 2011). Psychologists and other health professionals 
can play an important role in shaping women’s attitudes and 
perceptions. The lack of consensus on the e"ects of light alcohol 
consumption during pregnancy means that advice to pregnant 
women tends to be inconsistent and is concerning (O’Leary & Bower, 
2012; Payne et al., 2005). The current paper reviews the scienti!c 
literature on the risks associated with low levels of prenatal alcohol 
use, and the factors that mediate alcohol-related harm. 

Literature Search Method
A computerised search of PubMed, Science Direct, Medline, Google 
Scholar and the Cochrane Library using the terms ‘foetal’, ‘fetal’, 
‘alcohol’, ‘prenatal alcohol consumption’, and ‘alcohol exposure in utero’ 
was run to identify relevant papers published since 2002. This search 
was supplemented by reviews located in reference lists in retrieved 
papers. Here we present a review of the !ndings, and suggestions of 
practice guidelines for psychologists and other health professionals 
working with women who are pregnant or planning a pregnancy.

Risk of Foetal Harm from Alcohol and 
Mediating Factors
It is di$cult to establish the level of risk from prenatal alcohol exposure 
accurately. Children may be a"ected to di"ering degrees, and some 
may not be a"ected (Olson et al., 1997). Important factors include 
dose, pattern, and timing of exposure; genetic make-up; health status; 
hormonal interactions; maternal age; stress; and socio-behavioural 
factors, such as poverty and smoking (O’Leary, 2004; O’Leary & Bower, 
2012; Riley & McGee, 2005; Williams & Ross, 2007). Consequently, the 
threshold for harm varies between individuals, making it di$cult to 
give an estimation of the risk of any foetal e"ect (O’Leary & Bower, 
2012). The following sections take a closer look at the impact of some 
of these variables on foetal outcomes.

The Dose-Response E"ect

A dose-response e"ect has been widely acknowledged in the 
literature, with greater levels of alcohol exposure during pregnancy 
associated with progressively worse foetal outcomes (Henderson 
et al., 2007; NICE, 2008; Patra et al., 2011). Current research suggests 
that consuming more than seven standard drinks (with one standard 
drink being equal to 13.6 g of alcohol) per week during pregnancy 

considerably increases the risk of foetal harm (Stade et al., 2009). The 
!ndings are less clear, however, when it comes to lower level exposure. 
There is no conclusive evidence that light alcohol consumption 
(generally estimated at an average of one alcoholic drink per day, 
which is 10 g of alcohol in Ireland) has any adverse e"ects on the 
unborn baby (Mongan et al., 2007; NICE, 2008; Patra et al., 2011; 
Robinson et al., 2010). 

A ‘safe level’ of alcohol however has not been de!ned. Recently 
published research suggests that the inability to determine a 
safe level may be due in part to methodological #aws inherent in 
research on this topic (O’Leary & Bower, 2012); for example, how the 
volume of alcohol consumed is determined. There is a wide variety 
of de!nitions of what constitutes heavy, moderate, or low-level 
alcohol consumption. Many di"erent types of measures are used (e.g., 
grammes, standard units or glasses) and size is a"ected by the varying 
strengths of alcoholic drinks (Stade et al., 2009). This means that it is 
very di$cult to draw valid inferences of a clear threshold below which 
alcohol is not harmful to the foetus, creating confusion for pregnant 
women and health professionals (O’Callaghan, O’Callaghan, Najman, 
Williams, & Bor, 2003). 

Pattern of Consumption

Increasingly, research is suggesting that patterns of alcohol 
consumption may be more in#uential in determining risk of foetal 
harm than average levels of alcohol consumed (Mongan et al., 2007). 
Binge drinking during pregnancy (de!ned as > 5 drinks per occasion) 
has been associated with increased risk of miscarriage, preterm birth 
and low birth weight (Patra et al., 2011). It is also associated with 
adverse neurodevelopmental e"ects (Henderson et al., 2007; Sayal et 
al., 2009). A prospective study using data from the Avon Longitudinal 
Study of Parents and Children in the UK found that any episode of 
consuming four drinks on an occasion (i.e., 32g of alcohol) during 
the second and third trimesters of pregnancy was strongly related 
to increased risk of mental health problems, especially inattention 
and hyperactivity, in girls at 47 months and in both boys and girls at 
81 months. These !ndings remained true even after controlling for 
a range of confounding factors. Furthermore, this drinking pattern 
carried risk in the absence of moderate levels of daily drinking (Sayal 
et al., 2009). These !ndings highlight the potential for harm from 
occasional heavy drinking during pregnancy, a message that too often 
is unclear in health education and public health advice. UK policy 
recommendations on alcohol drinking in pregnancy, for example, 
specify a maximum of 4 drinks per week. This message could easily be 
misinterpreted as 4 drinks on one occasion (RCOG, 2006). 

Timing of Exposure

The dose and pattern of alcohol consumed have an impact on 
foetal harm; so too does the timing of exposure. The foetus is more 
vulnerable to the e"ects of teratogens, including alcohol, at di"erent 
stages of gestation, when speci!c stages of foetal programming and 
structural development are occurring (Khalil & O’ Brien, 2010; Rice & 
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Barone, 2000). Few human studies have investigated the impact of 
timing of alcohol exposure on foetal outcome. However, animal 
studies consistently indicate that binge drinking in the !rst trimester, 
followed by abstinence for the remainder of pregnancy, is as damaging 
to the foetus as alcohol consumption throughout pregnancy (O’Leary 
& Bower, 2012; Schneider, Moore, & Becker, 2001). More recently, a 
relationship has been found between alcohol exposure during distinct 
periods in pregnancy and speci!c neurodevelopmental outcomes, 
such as behavioural di$culties or delayed language (O’Leary & Bower, 
2012; O’Leary et al., 2009). A study conducted in Western Australia 
using data from a longitudinal study of non-indigenous women (n = 
2224) revealed that there was a greater risk of internalising behaviour 
problems in 2 year olds following !rst trimester alcohol exposure 
(O’Leary et al., 2009). This !nding has been corroborated in the 
research literature on other risk factors, which consistently indicates 
a relationship between the timing of exposure and expression of the 
phenotype (Rice & Barone, 2000).

Guidelines for antenatal care by the National Institute of Health and 
Clinical Excellence (NICE) in the UK re#ect the current state of the 
evidence, by clearly advising women to abstain from alcohol during 
the !rst trimester, citing the increased risk of miscarriage during this 
time (NICE, 2008). Unfortunately, alcohol exposure during the !rst 
trimester of pregnancy is likely to be common. Recent !gures estimate 
that 37.3% of Irish pregnancies are unplanned, which suggests that 
many women may consume alcohol prior to pregnancy awareness 
(CDC, 2009; Tarrant, Younger, Sheridan-Pereira, & Kearney, 2011). 

Evidence for the Foetal E"ects of Light Alcohol 
Consumption

Adverse e"ects of low levels of prenatal alcohol exposure are di$cult 
to quantify, largely due to methodological issues and the complex 
interplay of mediating factors. Human and animal studies have 
provided con#icting results, with some suggesting that low levels of 
alcohol exposure in utero may cause damage to the central nervous 
system, and result in behavioural changes, whilst others have found 

minimal e"ects (Mukherjee, Hollins, Abou-Saleh, & Turk, 2005). A study 
in Detroit of 501 African-American mothers and their children revealed 
that the children of mothers who reported drinking at least 15 g of 
alcohol per day showed 3.2 greater odds of delinquent behaviour 
at 6-7 years of age, compared with a control group of women who 
consumed no alcohol during the pregnancy (Sood et al., 2001), and 
children of mothers who drank alcohol displayed signi!cantly more 
aggressive behaviour compared with the o"spring of mothers who 
abstained. These !ndings remained consistent even after controlling 
for a range of other harmful environmental e"ects (Sood et al., 2001). 

More recent research has found contrasting results. A study of 
1,628 mothers from the Danish National Birth Cohort revealed no 
association between low or moderate levels of prenatal alcohol 
exposure in early pregnancy (low: 1-4 drinks per week, where one 
drink is equalled to 12 g of alcohol; moderate: 5-8 drinks per week) and 
negative neuropsychological e"ects in children aged 5 years. In fact, 
when compared to a control group of children who weren’t exposed 
to alcohol in utero, no di"erences in performance on IQ and executive 
function tests were observed. These !ndings remained consistent for 
binge drinking episodes (>5 drinks per occasion; Falgreen Eriksen et 
al., 2012; Kesmodel, Bertrand et al., 2012; Kesmodel, Eriksen et al., 2012; 
Skogerbø et al., 2012; Underbjerg et al., 2012). Whilst these !ndings 
suggest no harmful e"ects of light alcohol exposure on behaviour 
and cognitive functioning, other research cautions that there may 
be a ‘sleeper e"ect’, whereby developmental problems may become 
evident later in childhood (Sayal et al., 2009). Little is known about the 
long-term e"ects of low-level alcohol exposure in utero.

A recent population based study aimed to eliminate some of the 
methodological #aws inherent in research of this kind, by using a 
novel approach known as Mendelian randomization to investigate 
genetic variation in the e"ects of moderate alcohol consumption (<1-
6 units per week) during pregnancy among a large group of women 
and their children (n = 4,167). Genetic variation, which in#uences 
exposure to alcohol, is not generally susceptible to confounding by 
lifestyle factors. Five genetic variants in alcohol-metabolising genes, 
linked with slower alcohol processing, were signi!cantly correlated 
with lower IQ at 8 years of age among children of mothers who 
consumed moderate amounts of alcohol during pregnancy, but 
not among children whose mothers abstained (Lewis et al., 2012). 
This research is signi!cant in that it highlights the negative impact 
of low and moderate levels of prenatal alcohol use on child IQ in a 
methodologically rigorous design. It also highlights the in#uence of 
maternal and foetal metabolic di"erences on child outcome, and the 
intricacies involved in providing a population estimate of risk. 

Factors In#uencing Maternal Drinking 
Behaviour
The high prevalence of drinking alcohol and of harmful alcohol 
consumption in society, in addition to the lack of clarity in the 
published literature regarding ‘safe levels’ of pre-natal alcohol use, may 
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result in underestimations of harm in the general community (O’Leary 
& Bower, 2012). A recent cross-sectional survey of Australian women 
(n = 1103) found that alcohol drinking behaviour and attitudes were 
the strongest predictors of their intended alcohol consumption 
when planning a pregnancy or pregnant (Peadon et al., 2011). Those 
at increased risk of consuming alcohol during pregnancy included 
women with a third level education, who have had more than one 
baby, and women with current high-risk drinking. Interestingly, the 
research also highlighted that awareness of the e!ects of alcohol 
in pregnancy alone is not su$cient to change women’s behaviour: 
attitudes towards alcohol consumption in pregnancy are a much 
stronger predictor of drinking behaviour than knowledge of its e"ects. 
This may be because women who have knowledge about alcohol in 
pregnancy and FASD are more likely to be aware of the lack of evidence 
regarding the e"ects of low to moderate alcohol consumption in 
pregnancy, and thus perceive that their risk is low if they consume 
alcohol at this level (Peadon et al., 2011). It is unclear, however, how 
widespread knowledge is regarding the complex interplay between 
other factors that mediate risk, such as alcohol drinking pattern, time 
of exposure and genetic variants.

International Perspectives: Practice Guidelines 
and the Role of Health Professionals
Current knowledge clearly identi!es associations between the pattern, 
volume, and timing of alcohol exposure and adverse foetal e"ects. A 
safe level of alcohol consumption during pregnancy has not yet been 
empirically identi!ed, largely due to the complex interplay of these 
factors and other individual di"erences, such as maternal and foetal 
metabolic rate. In view of the lack of clear guidance on this matter, 
international policy advice and practice guidelines vary considerably. 

In the US and New Zealand, for example, as In Ireland, abstinence 
is conveyed as the only safe option for pregnant women (O’Leary, 
Heuzenroeder, Elliott, & Bower, 2007). In other countries, national 
guidelines range from indicating that harm is unlikely from small 
amounts of alcohol to advice that there is a low risk from low levels 
of alcohol (O’Leary et al., 2007). The UK and Australia are the only two 
countries that specify a quantity of alcohol that is allowed. The UK 
advises a maximum of four drinks per week (i.e., 32 g of alcohol), while 
Australia recommends a maximum of seven drinks per week (i.e., 70 g 
of alcohol), and both advise against binge drinking (NICE, 2008). Other 
policies state that the risk is low from a low level of alcohol (O’Leary 
et al., 2007). 

Health professionals play a role in informing women of the risks of their 
drinking during pregnancy (Peadon et al., 2010). However, it seems 
that health professionals may also underestimate harm. A survey 
in Western Australia (n = 1143), of a range of health professionals’ 
knowledge, attitudes and practices around alcohol use during 
pregnancy and FAS, revealed that the majority did not regularly 
enquire about alcohol use during pregnancy or routinely provide 
pregnant women with information about the risks (Payne et al., 2005). 

They also displayed a general lack of knowledge about the e"ects of 
alcohol exposure in utero, and reported feeling unprepared to deal 
with the topic (Payne et al., 2005; Payne et al., 2011). There appears to 
be a need for targeted interventions to change women’s and health 
professionals’ perceptions of risks.

Implications for Psychological Practice 
There appear to be moral and ethical implications of condoning 
alcohol use in light of the lack of clear evidence surrounding risk. 
Abstinence in general, and particularly in the !rst trimester, should be 
recommended (O’Leary & Bower, 2012; O’Leary et al., 2007). However, 
it is likely that a proportion of women may not follow this advice; that 
some are likely to have consumed alcohol prior to becoming aware 
that they were pregnant; and that an ‘alcohol-dependent’ group may 
be unable to cease drinking. Furthermore, women may have been 
o"ered varying advice from professionals and the general community 
regarding safe drinking practices during pregnancy and subsequently 
may have chosen to drink alcohol in moderation under the assumption 
that it was risk free, even during the !rst trimester. Clarity is needed 
(O’Connor, Heron, Golding, Beveridge, & Glover, 2002). 

We as psychologists are skilled in the ability to empathically and non-
judgementally communicate the likelihood of risk. We can convey 
the existing research indicating the potential cognitive, behavioural 
and emotional sequelae associated with alcohol use in pregnancy. 
Clinicians who provide care for women and their children need to 
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increase their own awareness about FASD. The need for relevant 
information and education has been identi!ed by international 
studies, where initiatives to increase health professionals’ knowledge, 
and change their attitudes and practice about prenatal alcohol 
exposure, have been successful (Payne et al., 2005; Payne et al., 2011).  
Similar initiatives in Ireland may be warranted in order to support 
health professionals in developing their awareness and practice and 
specialist referral of infants and children with FAS (Barry et al., 2006; 
Payne et al., 2011).  Psychologists can lead such health promotion 
initiatives and can in#uence and contribute to national policy 
development. 

A national needs audit is warranted to evaluate the prevalence of FAS, 
as is further research to establish the e"ectiveness of psychological or 
educational interventions in bringing about change in professional, 
maternal and parental attitudes to alcohol drinking in pregnancy.  
First however, clinicians need to consider how they might include a 
discussion of alcohol use with their clients in all their consultations 
and assessments. 
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