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Introduction 

There is substantial evidence from both observational studies of humans, and experimental studies in animals, 

that fetal alcohol exposure can cause physical malformations, growth retardation and brain damage.1-5 Alcohol 

exposure in pregnancy is commonly cited as the leading preventable cause of intellectual disability.6,7 

Fetal Alcohol Spectrum Disorder (FASD) is the umbrella term used for the range of physical, cognitive, and 

developmental disabilities caused by exposure to alcohol in utero.8  

The Ministry of Health has recently published an Action Plan Taking Action on Fetal Alcohol Spectrum 

Disorder 2016 to 20197 which is New Zealand’s first attempt at taking a coordinated and strategic national 

approach to FASD. The plan recognises that FASD contributes to many poor outcomes for New Zealand’s 

young people including early mortality, abuse and neglect, poor educational achievement, engagement with the 

criminal justice system, benefit dependence, and mental health and alcohol and drug problems. 

Features of FASD 

The effects of prenatal alcohol exposure include malformations, growth retardation and central nervous system 

dysfunction of varying severity.9 For a child’s long term future the most devastating effects of prenatal alcohol 

exposure are the cognitive and behavioural problems caused by alcohol-induced brain damage.9 

Facial features 

Facial anomalies are characteristic of fetal alcohol syndrome (FAS) and a diagnosis of FAS requires (in addition 

to other criteria) that the following three facial features are present: short palpebral fissures (the distance from 

the inner corner to the outer corner of the eye), a smooth philtrum (absent or shallow vertical groove between 

the upper lip and the nose), and a thin upper lip.6 Assessment of these facial features requires specialised 

training and these features can become less noticeable as children grow up.10,11 Only a small proportion of 

children with FASD have the three facial features, but their presence is highly specific to FAS.12 

Studies of the effects of alcohol on mouse and chick embryos have indicated that the period of vulnerability for 

these anomalies corresponds to the human gestational stage between three and six weeks after fertilisation and 

that there is a general trend for the facial anomalies to become more pronounced as alcohol exposure 

increases.13 

It is often stated that FAS is the most severe form of FASD but cognitive and behavioural impairments can be of 

similar severity in people with FAS and people with FASD who lack the facial features of FAS and it is the 

cognitive and behavioural deficits rather than the facial abnormalities that have the greatest impacts on life 

outcomes.14,15 

Neurodevelopmental problems 

Children exposed to alcohol in utero at any stage of gestation can have impairments of variable severity in many 

areas of central nervous system function.16 Their cognitive and behavioural problems can seem similar to those 

of other neurodevelopmental conditions such as ADHD but specialised assessment can distinguish FASD from 

other conditions.17 Cognitive problems that children with FASD may have include:16,17 

 Lower than normal intellectual ability. The average IQ of children with FASD is in the cognitively 

impaired to low normal range but there is a wide variation18 

 Difficulty with sustaining attention 

 Difficulty with executive function in both cognition-based and emotion-based tasks (problems with 

coordinated planning and execution of tasks) 

 Difficulty with language 

 Difficulty with mathematics 

 Difficulty with memory 

 Deficits in visual-spatial perception and construction 

 Slower than normal information processing 

Overall, these problems can be summarised as a generalised deficit in processing complex information.17 

Mathematics is a particular area of weakness in children with FASD, and deficits have been found even in 
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studies that control for IQ and other potentially confounding variables. It is the cognitive weakness that is most 

highly correlated with the amount of prenatal alcohol exposure.19 

The effects that these problems have on everyday life can be profound. Memory problems and difficulties with 

information processing make it hard to follow instructions and to learn new skills. Teachers may report that 

children with FASD are disorganised, tactless, distractible, lack persistence, and have poor processing and 

reasoning abilities.17,20 

People with FASD commonly have problems with adaptive and social behaviour and their deficits in these areas 

are more severe than those of people with similar verbal IQs who were not exposed to alcohol.21-24 Social 

problems include impairments in social competence and relationships, being inappropriately friendly as 

children, and difficulties in perceiving and responding to social cues, exhibiting consideration for others, 

following social norms, and forming reciprocal friendships.25 These problems often result in social rejection, 

which contributes to poor self-esteem, aggression, anxiety, depression, trouble at school, mental health problems 

and anti-social behaviour.25  

Standardised tests of adaptive functioning, such as the Vineland Adaptive Behavior Scales, may not fully 

capture the extent of the difficulties experienced by a person with FASD since they include only a few questions 

relating to poor decision making and dangerously impulsive behaviours that pose risks both for the person 

themselves and those around them.26 Functioning as an independent adult requires not only being capable of 

shopping, cooking, cleaning and laundry but also being able to deal with problem associates who may enter your 

home, steal your belongings or cause property damage that results in you being evicted.26 The Vineland scales 

have questions covering the former but not the latter skills.26 

Social impairments in people with FASD are life-long and tend to become more pronounced with age. Some 

adults with FASD have been reported to have the social functioning of a six-year-old child.27 

Growth retardation 

Prenatal alcohol exposure is associated with intrauterine growth retardation with smaller weight, length and 

head circumference at birth.28 A number of cohort studies have found growth deficits to persist through 

childhood into adulthood.29-32 Most of the international diagnostic guidelines include growth retardation in the 

diagnostic criteria for FAS and other FASDs,10,33-36 although the latest Canadian37 and Australian38  guidelines 

have adopted the term FASD as a diagnostic term and deleted growth impairment as a diagnostic criterion due 

to the fact that many children with prenatal alcohol exposure and central nervous system dysfunction do not 

have growth impairment. A population-based cohort study done in Western Australia found that, although 

infants of mothers with moderate to heavy alcohol consumption in pregnancy had increased odds of being born 

small for gestational age, this effect was eliminated after adjustment for smoking status.39 

Comorbidities of FASD 

A recent systematic review aimed to estimate the pooled prevalence of co-morbid conditions in people with 

FASD (using data from 33 studies with 1728 participants) and to highlight conditions that were much more 

common in people with FASD than in the general US population.40 There were 18 disorders that were found to 

be present in more than half of those with FASD, including conduct disorder, visual problems and refractive 

errors, speech and language deficits, premature birth, hearing loss, alcohol or drug dependence, and ADHD.40 

The prevalence of hearing impairments was estimated to be 100 times higher in individuals with FASD than in 

the general population, the prevalence of visual impairments at least thirty times higher, and the prevalence of 

mental and behavioural disorders due to multiple drug use around twenty times higher. 

Life course consequences of FASD 

Over the lifespan, the primary impairments of FASD interact with environmental risks to produce secondary 

problems. Infants exposed to alcohol in utero tend to be more irritable than other infants and often have 

disturbed sleep patterns and feeding problems.21 These problems can disrupt mother-infant attachment, which is 

believed to be fundamental to later social interactions, especially interactions between two people.21 

As pre-schoolers, children with FASD may be hyperactive, excessively friendly and fearless, and have poor 

motor coordination and delayed speech, language and other developmental milestones.41 They may be prone to 

temper tantrums and non-compliant.42 When they go to school, children with FASD struggle with cognitive, 
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academic and social, emotional, and behavioural challenges that have negative effects on their ability to learn 

and function in the school environment.43 

The University of Washington’s Secondary Disabilities Study conducted life history interviews with all 

available caretakers or informants of 415 individuals with FAS or fetal alcohol effects, whose ages ranged from 

six to 51 years.44 The most important findings from this study were: 

 90% of all study participants had experienced mental health problems, most commonly attention deficit 

and behaviour problems in young children, and depression in adults 

 60% of those aged 12 or more years had been suspended or expelled from school, or dropped out of 

school 

 60% of those aged 12 and over had been in trouble with the law 

 50% of those aged 12 and over had experienced loss of liberty (23% because of psychiatric disorders, 

15% via compulsory admission for drug or alcohol dependency, and 35% because of imprisonment by 

the criminal justice system) 

 50% of those aged 12 and over were reported to have a history of inappropriate sexual behaviour 

 30% of those aged 12 and over had drug and alcohol problems 

 80% of the 90 individuals aged 21 years or more were not living independently 

 80% of those aged over 21 had problems with employment 

The University of Washington study noted that many of the people with FASD had come from dysfunctional, 

transient and abusive living situations which may have contributed to their secondary disabilities.44 It found that 

72% of those aged 12 years and older had experienced violence (physical or sexual abuse, or domestic violence) 

and that having experienced violence was by far the strongest risk factor for inappropriate sexual behaviour. It 

also found that half of those aged 12 years or more had not stayed in each living situation for an average of more 

than two years, and half had spent at least 30% of their lives living with a person who had an alcohol or drug 

problem. 

There have been few longitudinal studies of people with FASD.45-49 

A study done in Finland followed up children born to eighty-two pregnant women who had attended a special 

clinic aimed at reducing heavy drinking in pregnancy.47 Of the 69 surviving children who could be followed up 

at 12 years, 41 had FASD (FAS, fetal alcohol effects or alcohol related neurodevelopmental disorder), 10 had 

growth retardation but no other signs of FASD, and 18 had normal development. Of the 41 children with FASD, 

21 were receiving mainstream education, seven were in a mainstream class with either a personal assistant or 

adjusted requirements in some subjects, and 13 were in a special education class. 

In this study there was a high rate of children being taken into care because of parental alcohol abuse and 

inability to provide adequate daily care for their child, often in combination with psychosocial problems.47 Only 

11 of the 42 children with FASD and 18 of the 28 children without FASD had lived only with a biological 

parent by the age of 12 years. Behavioural problems were common: families of 24 of the 41 children with 

FASD, and nine of the 28 children without FASD had sought help for behavioural problems. According to the 

examining psychologist/child psychiatrist behavioural problems were associated with one or more of the 

following factors: poor quality of early attachment and daily care; repeated experience of neglect; physical 

and/or sexual abuse; having observed a frightening experience (abuse of mother or sibling); not being liked by 

peers – loneliness and poor understanding of social rules; and difficulties in learning capacity, attention and 

impulse inhibition. Eleven biological parents of study children (eight mothers and three fathers) had died. Their 

deaths were due to alcohol abuse and/or psychological problems. Eight biological parents (four mothers and 

four fathers) had been in prison. 

Another prospective longitudinal study50 which assessed 24 children of alcoholic mothers in Sweden at the age 

of 12–14 years had similar findings. A later Swedish study,51 which included some of the same participants as 

the previously mentioned study, used national registers to follow-up a group a 79 Swedish adults with FAS at a 

mean age of 32 years and compare their educational, social adjustment and mental health outcomes with those 

of a comparison group of 3,160 individuals matched on age, gender and place of birth. Compared to the 

comparison group, the FAS group were much more likely to have received special education (25% vs 2%), be 

unemployed (51% vs 15%), and receive a disability pension (31% vs 3%), but they had similar levels of 

criminal offending. They had higher rates of hospital admission for alcohol abuse (9% vs. 2%) and psychiatric 

disorders (33% vs. 5%) and were more likely to have been prescribed psychotropic drugs (57% vs. 27%). 
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The Swedish register-based study51 noted that 81% of the adults with FAS had been placed in state care in their 

youth (compared to 4% of the general population) so the authors attempted to account for the effects of this 

difference. When the outcomes for the 79 adults with FAS were compared to those for a matched group of 122 

adults who had been placed in state care before the age of 18 years it was found that although the FAS group 

were more likely to have attended special education (25% vs. 3%), there were no significant differences 

between the two groups in terms of completed education, income, self-support, or hospital care. Compared to 

the state care group, the FAS group were less likely to have received a criminal conviction (28% vs. 55%) and 

much less likely to have been convicted of a severe crime (6% vs. 30%). The study authors noted that the study 

subjects had full-blown FAS and had received their diagnosis early in life and had therefore received financial 

support and had close contact with social workers during childhood. They suggested that these factors might 

have contributed to the relatively high rates of completed secondary education and employment of the 

individuals with FAS. 

A German study which was a 20-year follow-up study of 37 adults with FASD (out of a cohort of 52 eligible 

subjects originally diagnosed as having FAS or FAE in infancy and childhood) found that, although the facial 

features of FAS were less marked in adulthood, only a very small proportion of the study population were living 

a normal adult life.11 Eighteen (49%) had received special education only. Only five (13%) had ever held an 

“ordinary” job, despite 25 (69%) having received at least some preparatory job training and 21 (58%) having 

either started or progressed to formal occupational training. Assessment of living situations revealed that 27% 

lived in institutions, 35% were in a dependent-living situation, 14% lived independently alone, 8% lived with a 

partner, 8% had their own family and 8% lived with their father plus a mother surrogate. Study subjects had 

higher than normal rates of emotional and behavioural problems, especially attention difficulties and aggressive, 

intrusive and delinquent behaviour. Their mental and behavioural problems were independent of intellectual 

impairment and whether they had been diagnosed with FAS or with fetal alcohol effects. 

Epidemiology of FASD 

There is no New Zealand data on the prevalence of FASD but it has been conservatively estimated to be at least 

one percent in the general population and around 50% in children and youth in Child, Youth and Family (CYF) 

care.7 Ospina and Dennett’s 2013 systematic review of 54 FASD prevalence studies, mostly conducted in North 

America and Europe, found that FASD rates have been examined in a variety of settings including the 

community, schools, foster care settings, prisons and correctional settings.52 The review found considerable 

variation in prevalence estimates. Some of this was due to factors such as differences in methods of case 

ascertainment, diagnostic criteria and study participants’ ages, but variation in prevalence estimates is also likely 

to reflect genuine variation between different geographic and other population groups. 

Ospina and Dennett’s review found the reported prevalence of FASD in the community ranged from 0.2 to 5 per 

1,000 population across five studies.52 The prevalence of FAS in non-South African school settings ranged from 

0.2% to 0.8% giving a pooled estimate of 0.4% (4 per 1,000). The prevalence of partial FAS in schools, based 

on a pooled estimate from the four studies that assessed prevalence in either random samples or the whole 

population, was 2.9%. The prevalence of FASD in special education settings ranged from 2% to 9%. 

The prevalence of FASD was found to be much higher in certain population groups. In foster care settings the 

prevalence of FASD ranged from 30 to 50%.52 Studies in the US and Canada estimated the prevalence in prisons 

and correctional facilities as being between 10% and 23%. Prevalence estimates for FASD in aboriginal 

populations in Canada, the US and Australia were highly variable, but a pooled estimate of FAS prevalence in 

Aboriginal peoples was calculated from six studies as 0.2%, not substantially higher than that found in 

community samples from the general population. 

Diagnosis of FASD 

It is important that children with FASD are recognised early in life because they can then receive the 

understanding and support that will increase their chances of having the best possible outcomes in later life and 

help them avoid some of the secondary problems that can result from their primary neuropsychological 

impairments, such as exclusion from school, criminal offending and mental health problems.23,53-55  

Making a diagnosis of FASD can also enable a child’s mother to get help to address her alcohol problem and 

associated difficulties, and avoid having more children with FASD.53,55 It may lead to the identification of 

siblings with FASD.56 Early diagnosis is helpful for parents because it gives them an explanation for their 
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child’s behavioural problems and their parenting skills can increase with greater understanding of their child’s 

disabilities and impairments.57 Professionals often fear that mothers will feel judged and shamed when their 

child is diagnosed with FASD58 but the New Zealand birth mothers interviewed by Jenny Salmon reported that 

they were relieved when they finally received what they perceived to be the correct diagnosis for their child 

because, as well as knowing what was actually wrong with the child, they could make sense of the confusing 

behaviours that they had observed and had thought were due to their poor mothering skills.59 

Without the capacity to diagnose FASD it is impossible to determine how many people in a community have 

FASD and whether prevention or mitigation efforts are having any effect.60 

Diagnostic criteria 

There a number of international guidelines on the diagnosis of FAS and FASD and there are well-established 

diagnostic criteria for FAS.8,10,33,35-38 There is less international consensus on how to diagnose FASD but there is 

a consensus that a comprehensive physical and neurodevelopmental assessment is needed to understand the full 

impact of fetal alcohol on a child’s development.38,55 Such an assessment requires input from educators, social 

workers and a multidisciplinary team of health professionals.37,55 

According to the Australian diagnostic guidelines38 for a child to receive diagnosis of FASD he or she must 

have:  

 severe impairment in at least three of the following ten neurodevelopmental domains: brain structure; 

motor skills; cognition; language; academic achievement; memory; attention; executive function, 

including impulse control and hyperactivity; affect regulation; and adaptive behaviour, social skills or 

social communication  

AND either 

 All three of the sentinel facial features OR 

 0,1 or 2 facial features plus confirmed prenatal alcohol exposure 

Confirmed prenatal alcohol exposure is not required if all three facial features are present (small palpebral 

fissures, smooth philtrum and thin upper lip) because it is then unlikely that some other condition is the cause of 

the child’s examination findings. 

Because there is no pattern or type of CNS dysfunction that is specific to FASD, it is never possible to say for 

certain that a child without the facial features of FAS has an alcohol-related neurodevelopmental disorder, only 

to say that, on the balance of probabilities, given known prenatal alcohol exposure and observed CNS 

dysfunction consistent with the diagnostic criteria for FASD, it is likely that he or she does. 

The diagnosis Neurobehavioral Disorder Associated with Prenatal Alcohol Exposure (ND-PAE), has been 

proposed for inclusion in DSM-5, The Diagnostic and Statistical Manual, 5th edition, from the American 

Psychiatric Association, to encompass the range of neurodevelopmental disabilities that can be associated with 

prenatal alcohol exposure.61 According to the proposed definition of ND-PAE, diagnosis requires confirmed 

prenatal alcohol exposure plus impairment in all three of the following domains:61  

 neurocognitive (as indicated by impairment in one or more of: intellectual function/global 

development; executive functioning; learning; memory; visual spatial reasoning) 

 self-regulation (as indicated by one or more of: impairment in mood or behavioural regulation; 

attention deficit; impairment in impulse control) 

 adaptive functioning (as indicated by two or more of the following, with at least one of the first two 

symptoms: communication deficits; impairment in social communication and interaction; impairment 

in daily living; motor impairment) 

Practical difficulties in diagnostic assessment 

While guidelines recommend that children suspected of having FASD be assessed by multidisciplinary teams 

who have specific training in assessing children prenatally exposed to alcohol, there are few specialised FASD 

diagnostic services. An international survey conducted in 2006 identified 34 FASD diagnostic clinics: 29 in 

North America, two in Africa, two in Europe and one in South America.62 The UK currently has only one 

specialist FASD clinic.63 A 2011 Canadian survey of clinical capacity for diagnosing FASD found that, based 

on an estimated FASD prevalence of one percent, diagnostic capacity would need to increase seventeen-fold to 

be able to diagnose all cases of FASD.64 A US expert estimated that the US would need another 200 
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multidisciplinary teams and the UK would need 39 fulltime teams to identify all new cases of FASD65 and he 

cited the view that the current diagnostic criteria for FASD are so complex that even expert clinicians have 

difficulty applying them.66 

Another Canadian study estimated that a multidisciplinary diagnostic FASD assessment used between 23 and 33 

hours of staff time (costing between $2,650 to $3,750) and that the total cost for one individual to be screened, 

referred, admitted, and diagnosed ranged from $3,110 to $4,570 (32 to 47 hours per person).57 

Many clinicians lack the training and experience to confidently diagnose FASD.67-69 The Ministry of Health’s 

2015 survey of a wide range of New Zealand clinicians found that those who felt extremely confident about this 

diagnosis were definitely in the minority.7 A 2004 survey of paediatricians in Western Australia found that, 

while 81% knew that abnormal facial appearance was a feature of FAS, only 19% knew all of the essential 

diagnostic features of FAS, and only 23% routinely asked about alcohol use in pregnancy when taking a 

pregnancy history.58 Most admitted having suspected but not diagnosed FAS and almost 70% thought that 

diagnosis could stigmatise a child or family.58 The provision of educational resources did little to change these 

paediatricians' knowledge of the essential diagnostic features of FAS or their confidence in making the 

diagnosis.70 

Most children with FASD do not have the characteristic facial features of FAS. Of 1,270 patients seen at clinics 

belonging to the Washington State Fetal Alcohol Syndrome Diagnostic & Prevention Network during 1993–

2005 who had confirmed prenatal alcohol exposure (or all of the features of FAS) and CNS dysfunction, and 

would therefore meet the criteria for FASD, only 59 (4.6%) could be diagnosed with FAS.71 

Making a diagnosis of FASD in the absence of the facial features characteristic of FAS requires confirmation of 

maternal alcohol intake during pregnancy.53 This can be difficult to obtain. Midwives and other clinicians may 

be reluctant to ask a pregnant woman about the details of her alcohol intake for fear of alienating or stigmatizing 

her, because they lack knowledge about the amounts of alcohol and the patterns of alcohol consumption that are 

especially harmful in pregnancy, or because there is a lack of services to refer a woman to if an alcohol problem 

is identified.72 Women may be reluctant to disclose their alcohol intake because of embarrassment, guilt or fear 

that they may lose custody of their children.73 A woman may not be able to recall the details of her drinking in 

pregnancy if she is asked only years later when her child is being evaluated for developmental and/or 

behavioural problems suggestive of FASD, and she is likely to be especially vulnerable to feeling judged if she 

did drink during pregnancy and knows that there is a possibility that her drinking has contributed to her child’s 

problems.73 For children in foster care or international adoptees it may be impossible to obtain information on 

their mothers’ alcohol consumption.74 

Children exposed to alcohol in utero often have other adversities in their backgrounds so it can be hard to 

determine the whether a child’s emotional and behavioural problems are primarily due to prenatal alcohol or to 

other environmental or possibly genetic factors.74 Children of alcohol abusing parents have been found to be 

more likely than other children to experience emotional, physical and sexual abuse; emotional and physical 

neglect; exposure to domestic violence; substance abuse or mental illness within their household; parental 

separation or divorce; and incarceration of a household member.75,76 Parental substance use disorders have been 

reported to be a contributing factor for between one-third and two-thirds of children involved with child 

protection services in the US.77 

Given their often difficult family environments it is not surprising that children with prenatal alcohol exposure 

often meet the diagnostic criteria for one or more mental health conditions including reactive attachment 

disorder, posttraumatic stress disorder, learning disabilities, depression and anxiety, conduct disorder, and 

attention deficit hyperactivity disorder (ADHD).74,78,79 It can be hard to decide whether these disorders are 

independent of, secondary to, or comorbid with any effects of prenatal alcohol exposure on 

neurodevelopment.74,80 This may be why some clinicians are reluctant to make a formal diagnosis of FASD.74 

New research may develop more specialised assessment tools that will help with discriminating the impairments 

of FASD from those due to other conditions.74,81  

It is important that mental health professionals consider the possibility of FASD in someone with a mental 

health problem because it may be the reason they are not responding to medications and psychosocial therapies, 

and an indication that they need on-going psychosocial support.78 
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New Zealand experience with FASD diagnosis: The FASD assessment pathway in 

the Hawke’s Bay DHB 

The Hawke’s Bay District Health Board (DHB) has a Developmental Assessment Programme (DAP) that 

provides multi-disciplinary diagnostic assessments of children with complex developmental and behavioural 

concerns.54 It also provides training in developmental and behavioural conditions for people working in health, 

education and social service settings. One component of the DAP is a FASD Assessment Pathway for children 

whose developmental and behavioural issues are possibly related to pre-natal alcohol exposure. The Health 

Promotion Agency (HPA) commissioned an independent process evaluation of this FASD Assessment Pathway 

to learn more about this service model and explore considerations related to replication of this programme in 

other regions. A brief summary of the findings from this evaluation, which took place during April to June 2015, 

is presented below.54 

The FASD Assessment Pathway is provided by a multidisciplinary team. Paediatric, speech language, 

psychological and social work assessments are combined in a diagnostic assessment based on Canadian 

guidelines. Key aspects of the pathway are: assessment at home, school and clinic; collaboration with families, 

caregivers, teachers, referring paediatricians and others; presentation of synthesised assessment findings and 

recommendations in a single report, and provision of feedback sessions to the family and to school personnel 

involved with the child. 

The evaluation found that the FASD Assessment Pathway is successfully identifying children with FASD, 

engaging families living in low decile areas, and engaging many Māori whānau. It is reaching into homes and 

schools. Factors identified as being linked to the success of the pathway were categorised as relating either to 

the service model or to the workforce, infrastructure and service context. 

Essential aspects of the service model were: 

 Shared vision and values 

 A best practice multi-disciplinary approach 

 A synthesised report and feedback sessions 

 A team approach 

 Close working relationships with paediatricians 

 Strong and effective relationships with other services 

 Building capacity through training 

Regarding the workforce, infrastructure and service context, the evaluation found that the DAP FASD 

Assessment Pathway is provided by a highly skilled and experienced professional team supported by strong 

leadership. The Pathway is part of a broader assessment programme that is located within a child development 

service. This was viewed as contributing to the programme being sustainable and of high quality. The evaluation 

noted that locating the specialised FASD assessment pathway within a child development service is widely 

viewed as a way of providing an effective continuum of service for children, enabling a flexible and efficient 

use of resources, and helping to ensure programme sustainability. It also noted that the people delivering such a 

programme need specialist training in FASD assessment. (Three of the Hawke’s Bay team members travelled to 

Canada for this.) 

The evaluation highlighted a number of important factors relevant to the replication of the FASD Assessment 

Pathway. The most significant was a general consensus that the effectiveness of the pathway is limited by the 

lack of post-assessment support for children identified as having FASD, and their families. Effectiveness would 

be improved if support could be provided, similar to that provided for children diagnosed with Autism Spectrum 

Disorder (who are also diagnosed within the DAP). Extra funding would be needed for this. Additional on-going 

challenges were: 

 Waiting times 

 A need to keep refining assessment reports so they are both as comprehensive and as user-friendly as 

possible 

 Ensuring cultural responsiveness. Stakeholders suggested that Māori and Pasifika input should be 

obtained in the programme set-up phase to ensure that cultural responsiveness is maximised from the 

outset 
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 A mismatch between the perspectives of the health and education sectors: health focuses on diagnosis 

but education is more concerned with functional impact in the learning environment 

 The need to develop and maintain a team culture characterised by strong professionalism, 

collaboration, collegial respect and openness. This requires ensuring that team members have 

opportunities for on-going professional development 

The DAP team aims to provide 40 assessments per year (one a week during school terms), and data indicates 

that approximately one third of these are FASD assessments. The average number of professional hours used per 

FASD assessment (excluding paediatrician, administration and management hours) was 34.5. The FASD 

Assessment Pathway does not accept children until they reach the age of eight years so any child younger than 

eight must wait under the care of a paediatrician until they are old enough to be assessed. Most children assessed 

for FASD receive general health oversight from a paediatrician both before and after assessment. During 

2010-2015, 74 children accessed the FASD Assessment Pathway. Seventy-four percent were boys and 26% 

girls. Most were Māori (73%). The ages of children (at referral) ranged from three to fifteen years and around 

61% were aged eight or older. Most children lived in high deprivation areas and only 26% lived with two 

parents (birth parents, adoptive parents or whangai parents). 

Of the 42 children with data on FASD assessment outcomes, all but one child met the criteria for at least one 

disorder and 38 (90%) met the criteria for FASD. Most children had more than one disorder: 29% had two 

disorders and 64% had three or more disorders. The other disorders included attention deficit hyperactivity 

disorder, intellectual disability, language disorder, attachment disorder, adaptive behaviour limitations and 

cerebral palsy. 

Interventions for children and families living with FASD 

There is little point in investing in improving capacity to diagnose FASD without also being able to provide 

services that will make a meaningful difference to the lives of children with FASD and their families, both in the 

short term and the long term. 

There is a small but growing evidence base for interventions for children with FASD, children at risk of FASD 

because of known prenatal alcohol exposure, and parents who are themselves affected by FASD.82-84 

Intervention studies in humans have mostly aimed to improve specific cognitive or adaptive skills such as 

language, literacy, mathematics, self-regulation, working memory and social skills. Kodituwakku’s 2011 review 

identified only 12 papers reporting on scientific evaluations (RCTS or quasi-RCTS) of interventions for children 

pre-natally exposed to alcohol.83 While some of these studies found positive effects, only two interventions had 

been evaluated more than once, and none were considered to be well established. Because each person with 

FASD (or prenatal alcohol exposure) is not affected in the same way or to the same degree, a thorough 

assessment of a person’s deficits and strengths is necessary to determine what kind of specific intervention 

might be beneficial for that person.84 Cognitive and behavioural interventions often require time and effort from 

families and therefore they may be ineffective for children in chaotic families.83 Such interventions are more 

likely to be successful when they include both direct child intervention and parent support.82,83 

The 2015 review by Reid et al.85 had broader inclusion criteria and included studies if they reported quantitative 

measures of functioning so that comparisons could be made about potential gains, regardless of the study design 

or type of outcomes. It identified 32 studies, most of which targeted aspects of neurocognitive functioning in 

early to middle childhood although there were two studies which aimed to improve developmental outcomes in 

infants born to substance-abusing mothers, four studies of education and advocacy for parents and caregivers 

(two studies), and teachers or child welfare workers (one each), and two studies of support for parents who were 

themselves affected by FASD. The studies were generally small, at some risk of selection bias, and of variable 

methodological quality. Nineteen were considered to have a “strong” study design (randomised controlled trial 

or controlled clinical trial). 

The only studies with long term follow up (six months or more) were two studies of home visiting programmes 

for substance abusing mothers, neither of which found clear benefits for children’s development at two to three 

years of age.85 The review authors suggested that standard developmental measures may not be the best tools for 

measuring intervention effects in infants and toddlers with prenatal alcohol exposure. Other findings from the 

review were: a number of small studies have found positive effects from interventions to improve self-regulation 

or attentional control; interventions aiming to improve some specific areas of cognitive difficulty in children are 

promising; there is strong evidence for the utility of structured programmes that include both parents and 
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children in improving social skills; there is promising evidence that parents and caregivers benefit from support 

in managing their children’s behaviour and that improvements in children’s behaviour are associated with 

improvements in parents’ wellbeing; and support, education and advocacy services for parents, caregivers, and 

child welfare caseworkers can be beneficial both for these adults (increasing confidence, decreasing stress) and 

for the children they support (decreasing school problems, reducing number of changes in foster care 

placement).85 The two small cohort studies of support for parents with FASD (all mothers except one), found 

benefits including decreased drug and alcohol use, and improvements in mental health, finances, housing 

stability, parenting, use of contraception, and use of medical and mental health services.85 

A modification of the Alert Program®86, which was used in three of the studies in the Reid et al. review, and 

found to have positive effects, is being trialled with Aboriginal children attending schools in remote 

communities in Western Australia.87,88 The estimated prevalence of alcohol-related neurodevelopmental 

disorders among these children is almost 20%.89 The Alert Program®, which was designed by occupational 

therapists, teaches children about self-regulation (the ability to change the arousal state of your nervous system 

so it is appropriate to the task or situation).90  

There has been very little published research on interventions for adolescents or young adults with FASD but a 

recent review identified two recently completed trials in the US.82 One of these, Project Step-Up, found that a 

six-week intervention aimed at reducing or preventing alcohol and substance abuse that was delivered to 

adolescents with FASD and their parents (separately and concurrently) led to reductions in drinking, risky 

drinking, and negative consequences from drinking in the adolescents.91 The other trial, of a multi-component 

intervention for 13–25 year olds with FASD and their families called Partners for Success, did not find any 

positive effects on youth outcomes, but did find changes in parent positive coping and self-controlling 

behaviours.92 This trial’s capability for finding positive effects may have been compromised by problems with 

recruitment and implementation.82 

Animal studies have found a number of substances that, when given to alcohol-exposed pregnant mothers, 

mitigate the effects of alcohol on their offspring. These substances include 5-HT1A agonists, neuroprotective 

peptides, anti-oxidants, and choline and other nutrients.83,93 Some studies of rats with prenatal alcohol exposure 

have found benefits from post-natal nutritional supplementation94,95 and social and environmental enrichment96 

suggesting that these approaches might be of benefit to children with, or at risk of, FASD. Investigating the 

efficacy of these approaches in humans could be difficult because women who drink heavily in pregnancy are 

probably unlikely to reveal their drinking habits to health professionals.83 

Maternal undernutrition may exacerbate the effects of prenatal alcohol exposure on the developing fetus.93 A 

case-control study done in South Africa found that the mothers of children with FAS were significantly smaller 

than control mothers as indicated by height, weight, head circumference, and BMI.97 There has been very little 

research on nutritional supplements for pregnant women to reduce the impact of prenatal alcohol exposure on 

their children but one study of micronutrient supplementation in pregnant Ukrainian women suggested that 

choline supplementation, administered together with routinely recommended multivitamins and minerals, may 

improve basic learning mechanisms involved in encoding and memory of environmental events for infants from 

both alcohol-exposed pregnancies and non or low alcohol-exposed pregnancies.98 

Children with FASD often have ADHD.80 There have been only two very small randomised controlled trials of 

pharmacological treatment of ADHD symptoms in children with FASD.80,99 It appears that, while there is 

considerable individual variability in response to medication, psychostimulant medication, such as 

methylphenidate or dextroamphetamine, improves hyperactivity but not inattentiveness.80,83 A recently 

published consensus guideline from the UK on the identification and treatment of individuals with ADHD and 

associated FASD99, the first such guideline, warns that side effects from medication may be more marked 

(though similar) in individuals with ADHD and FASD than in those with ADHD alone and that the use of short-

acting stimulants in adolescents with FASD and ADHD may potentially contribute to the development of 

addictive disorders during the teenage years. 

The long term outcome for a child with FASD depends on the interaction of the child’s individual characteristics 

with the broader ecological context, including the family, social systems and culture to which the child 

belongs.82 Being raised in a stable and nurturing family who are aware of the child’s diagnosis and can adapt to 

the child’s limitations and advocate for his or her needs reduces the risk of adverse life outcomes.23 Many 

children with FASD, however, experience difficult caregiving environments with adversities such as maternal 

alcohol and drug abuse and depression (resulting in less responsive and less stimulating parenting), abuse and 

neglect, poverty, family violence and multiple foster care placements.100 
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There is very little systematic research on the impact of raising a child with FASD on the family, on how parent 

and family variables influence outcomes for people with FASD, or on interventions for families affected by 

FASD.100 For this reason, Olson et al. drew on the findings from both systematic research, and the informal 

literature based on parents’ accounts on raising a child with FASD, to highlight important childrearing and 

family issues.100  

The issues identified from the informal literature included guilt and shame (for birth mothers), financial stress, 

the lack of knowledgeable professionals, the time needed to advocate for the child in the education and justice 

systems, the need for respite care, difficulties in determining the causes of a child’s misbehaviour, the value of 

parent support and self-hep materials from parent support organisations, and the need for formal intervention 

services.100 

Issues identified from research studies included the impact of maternal substance abuse and/or depression on 

infant attachment and maternal responsiveness, child externalising behaviour as the most significant cause of 

parental stress, the need for foster parents who can provide structure and a high level of organisation and are 

well supported by a care team knowledgeable about FASD, parents’ need for respite care and support in dealing 

with negative emotions regarding their child, the risk of caregiver burnout and depression, and the difficulties of 

dealing with multiple service providers, such as mental health, education, medical and social services, who may 

not agree on the best way of helping the child.100 

Given the lack of research on interventions specifically for families affected by FASD, Olson et al. suggest that 

useful insights can be gained from the more general developmental disabilities literature, and the literature on 

traumatic brain injury, as families of children with these conditions face many problems that are similar to those 

facing families of children with FASD.100  

Petrenko82 suggests that the lived experiences of people with FASD, their parents and caregivers, and service 

providers are a valuable source of information for those developing interventions for people with FASD. A 

qualitative study done in up-state New York asked 25 parents of children with FASD (only one of whom was a 

biological parent) and 18 service providers for their views on desirable characteristics for intervention 

programmes aimed at preventing secondary conditions, such as mental health problems or trouble with the 

law.101 Study participants reported that their children did not qualify for special education or disability support 

services because their IQ scores were too high although some were able to obtain such services after multiple 

appeals and advocacy. The study identified five key characteristics for FASD intervention programmes: 

availability across the lifespan; having a prevention focus; being individualised; being comprehensive; and 

being co-ordinated across systems and developmental stages. The study authors stated that the five key 

characteristics are consistent with the positive behaviour support framework which focuses primarily on 

adapting the environment to improve an individual’s quality of life with reduction of problem behaviours as a 

secondary goal.102 

Drinking in pregnancy as a public health issue in New Zealand 

Alcohol is pervasive in New Zealand society. The 2012/2013 New Zealand Health Survey (NZHS) found that 

76% of New Zealand women aged over 15 years had drunk alcohol in the past 12 months and that one quarter of 

women drinkers drank alcohol regularly, at least three to four times per week.103 Almost half of all women 

drinkers had drunk to intoxication at least once in the past year and around five percent reported drinking to 

intoxication at least weekly.103 

The NZHS included 565 women aged 15–54 years who had been pregnant within the past 12 months and 19% 

of them reported having drunk alcohol at some time during their most recent pregnancy.103 Younger women 

were more likely to have drunk alcohol during pregnancy: 28% of 15–24 year olds compared to 17% of 25–34 

year olds and 13% of 35–54 year olds.103 

Of the women who had been pregnant in the last year, 31% reported that they had stopped drinking before 

becoming pregnant, 55% that they stopped drinking as soon as they learned they were pregnant, and 15% that 

they continued to drink while pregnant.103 Of those who continued to drink, the majority reported reducing their 

drinking while pregnant.103 

Binge drinking or heavy episodic drinking is the pattern of drinking recognised as the most harmful to the 

developing fetus.5 For this reason, the NZHS enquired about past year risky drinking, defined as drinking four 

or more standard drinks on one drinking occasion, in women who had been pregnant in the last year and who 
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reported drinking alcohol in their most recent pregnancy. It needs to be understood that rates for past-year risky 

drinking among women who drank during pregnancy are not necessarily the same as the rates of risky drinking 

during pregnancy. Of the women who reported drinking during pregnancy, 78% also reported risky drinking 

during the past year, including 11% who reported risky drinking at least weekly and 16% who reported risky 

drinking at least monthly.103 

Another New Zealand survey, which was a retrospective survey of 723 post-partum women across New 

Zealand, found that overall, 34% of women reported drinking in pregnancy and that 12% of pregnancies were at 

high risk of heavy alcohol exposure in early gestation.104 The percentage of pregnancies with heavy alcohol 

exposure in early gestation was almost five times higher in Māori women and 3.4 times higher in Pacific 

women, than in New Zealand European women.104 

This survey found that 44% of pregnancies were unplanned and that pregnancy confirmation occurred later for 

women with unplanned pregnancies (7.3 vs. 5.3 weeks gestation).104 Three quarters of pregnancies in Māori and 

Pacific women were unplanned.104 The authors of this study suggested that this indicates that alcohol policies 

that facilitate the reduction of heavy episodic drinking throughout Māori and Pacific communities—not just 

among women planning a pregnancy and pregnant women—need to be adopted.104 

Keriata Stuart conducted in-depth interviews with ten Māori women with the aim of understanding how Māori 

women negotiate decisions about alcohol in pregnancy.105 She used a grounded theory methodology to analyse 

the information gathered and she proposed that Māori women make decisions about drinking during pregnancy 

using a process of Trading off. This process was considered to be individually based but to exist within a 

complex social context; a fluid process that continued throughout pregnancy. Māori women learned social rules 

about alcohol consumption within their whānau and social circles; their beliefs about alcohol consumption in 

pregnancy were acquired in much the same way. Māori women regarded health professionals as a less 

trustworthy source of information. Reasons why women continued drinking while pregnant included fitting in 

(it is hard to be the only non-drinker in a social group), releasing pressure (drinking to relax) and carrying on as 

normal. Supportive partners, friends and whānau surrounding a pregnant woman could make a major 

contribution to a Māori woman’s resource bank making it easier for her to refuse offered drinks and change her 

drinking habits, and also helping her to deal with stresses in her life, maintain a positive self-image, take control, 

and act with self-determination. 

The Growing Up in New Zealand study interviewed 6,822 expectant mothers in either their last trimester of 

pregnancy or soon after the birth of their child and asked them to recall their alcohol consumption in three 

periods: before becoming pregnant or before being aware they were pregnant; in the first three months of 

pregnancy; and after the first three months of pregnancy.106  

Data from this study suggested that 71% of women drank alcohol before becoming aware of their pregnancy, 

23% drank during their first trimester after becoming aware of their pregnancy, and 13% drank after their first 

trimester.106 The proportions of women drinking four or more drinks per week were 29% before becoming 

aware of pregnancy, 7% in the first trimester and less than one percent after the first trimester.106 The women 

who reported drinking in pregnancy were very heterogeneous in regard to their socio-demographic 

characteristics but the heavy drinkers were more likely to be younger women, Māori women, women with no 

secondary qualifications, smokers and women whose pregnancy was unplanned whereas the women who 

reported light drinking (three or fewer drinks per week) were more likely to be older women, European women 

and women from socio-economically advantaged backgrounds.106 

A 2005 survey of a random sample of 1,109 non-pregnant New Zealand women aged 16–40 years aimed to 

assess New Zealand women’s opinions on the safety of alcohol consumption in pregnancy and the 

sociodemographic and lifestyle factors associated with these opinions.107 It found that 44% of women in the 

study were of the opinion that no alcohol is safe in pregnancy and 45% that one standard drink or less on any 

one day is safe. Only 10% thought that more than one standard drink was safe.107 The moderate and heavy 

drinkers, who made up 55% of the study sample, were more likely than abstainers or light drinkers to be of the 

opinion that more than one standard drink on a typical drinking day during pregnancy is safe.107 

In summary: 

 Most New Zealand women drink alcohol (as do most New Zealand men) 

 A sizeable minority engage in risky (binge) drinking 

 Most women stop or reduce their drinking once they are aware they are pregnant 
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 Nearly half of all pregnancies are unplanned 

 There is heavy alcohol exposure in early gestation in at least 10% of pregnancies 

 Binge drinking and unplanned pregnancies are more common in younger women and Māori women 

 Women have mostly got the public health message to stop drinking when they are pregnant 

 Women have not got the message not to drink if they are planning to get pregnant or could get pregnant 

Patterns of drinking associated with FASD 

The earliest studies of the effects of pre-natal alcohol exposure, done in the late 1970s and early 1980s, involved 

identifying children with the facial features of FAS whose mothers who were chronic alcoholics.2,108-112 The 

amounts of alcohol consumed by the mothers in these studies were considerable: for example, a study done in 

the west of Scotland reported alcohol intakes during pregnancy in the range from six measures of vodka daily to 

one bottle of vodka daily.112 An early US study of 23 children of alcoholic mothers found that four infants died 

in the perinatal period (a mortality rate of 17%) and that 44% of the surviving children had borderline-to-

moderate mental deficiency and 32% had enough features on physical examination to suggest fetal alcohol 

syndrome.113 

A prospective study which began in Boston in 1974 questioned 633 women on their alcohol consumption at 

their first prenatal visit and classified women into three groups: abstinent and rare drinkers (326 women), 

moderate drinkers (249 women) and heavy drinkers (58 women, 9%).114 The heavy drinkers were women who 

consumed five or more drinks on occasion and they also had a consistent daily intake of more than 45ml of 

absolute alcohol daily: the average daily intake in this group was 174 ml. A standard drink is defined in New 

Zealand as 12.7 ml (10g) of alcohol and is equivalent to one 330 ml can of beer or one 100ml glass of wine115 so 

these women were drinking an average of around 14 standard drinks per day. Moderate drinkers were women 

who drank more than once per month but did not meet the criteria for heavy drinking. The babies were given 

detailed paediatric, neurological and developmental examinations two or three days after delivery by a physician 

with no prior knowledge of the mothers’ or infants’ histories. The infants of the heavy drinkers had significantly 

higher rates of congenital anomalies than the infants of mothers in the other two groups. Thirty-two percent of 

infants of heavy drinkers had congenital anomalies of any kind and 17% had major anomalies (compared to 3% 

and 2% in the other groups). Ten of the fifteen (67%) heavy drinkers who significantly reduced their alcohol 

intake during pregnancy had apparently normal babies but only two of the 27 (7%) women who drank heavily 

throughout pregnancy did. 

While it soon became clear that daily heavy drinking by a pregnant woman was very hazardous to the fetus, 

attempting to determine exactly what level of alcohol consumption was dangerous was more difficult. Studies 

done in humans usually rely on mothers honestly and accurately recalling their alcohol consumption during a 

specific period and they often do not ask sufficiently detailed questions to establish the amounts and timing of 

drinking in relation to gestation or drinking patterns.5 

In animal studies researchers can control the size, number, pattern and timing of alcohol doses given to the 

mother and so examine the effects of variations in alcohol exposure on the developing fetal brain. Animal 

studies have established that peak blood alcohol concentration is highly correlated with the degree of brain 

damage (as indicated by reduced brain weight). High blood alcohol concentrations are achieved by ingesting a 

large quantity of alcohol over a short period of time, a pattern of drinking known as binge drinking.5 

Populations that have the highest rates of binge drinking tend to have the highest rates of FASD, and the highest 

ratio of FAS rates to partial FAS rates.116 May and Gossage116 compared rates of FAS and partial FAS reported 

from seven community studies and found the highest the highest ratio of FAS to partial FAS rates was in in 

South Africa, where mothers of children with FAS and partial FAS drank heavily (an average of 6.6 standard 

drinks per night) almost every Friday and Saturday evening. 

The timing of maternal drinking determines which anatomical features of the fetus are affected. The facial 

features characteristic of FAS are the result of heavy drinking between the sixth and ninth weeks of gestation.117 

The central nervous system is developing for the whole nine months of pregnancy therefore brain damage can 

result from drinking at any time during pregnancy. It is possible that the specific pattern of behavioural and 

cognitive deficits seen in a child with FASD is related to the timing of the mother’s drinking episodes and future 

research may determine which regions of the brain are linked to particular deficits and behaviours.4,117 

http://www.otago.ac.nz/nzcyes/


Adams J.  Fetal Alcohol Spectrum Disorder in The Health of Children and Young People with Chronic Conditions and 

Disabilities in New Zealand 2016. www.otago.ac.nz/nzcyes/ 

15 of 27  

Factors that modify the risk of FASD 

Even if two pregnant women, or one woman during two different pregnancies, have a similar quantity, 

frequency and timing of drinking, the resulting children may not be affected to the same degree.117 The 

incidence of FASD among the children of women who drank heavily in pregnancy is far from 100%. A 1995 

review of 29 prospective studies estimated the incidence of FAS among heavy drinking women (defined as 

those who had average of 2 or more drinks per day, or 5 to 6 drinks per occasion, or a positive score on the 

Michigan Alcoholism Screening Test, or clinical diagnosis for alcohol abuse) as 4.3%.118 

Maternal factors that have been found to increase the risk and severity of FASD are higher maternal age, higher 

number of previous pregnancies, higher number of previous births, smaller body size, undernutrition, low socio-

economic status, smoking, other drug abuse and depression.117 

Genetic factors are probably involved in susceptibility to FASD and there is continuing research in this area.119 

There has been found to be greater concordance of FASD diagnosis and IQ in identical than non-identical twins 

of alcoholic mothers.120 

Women who have children with FASD frequently come from heavy drinking families, have heavy drinking 

partners, move in social circles where heavy drinking is common, and are socially isolated from the mainstream 

economy and society.117 

Is light or moderate drinking in pregnancy hazardous? 

Government agencies in developed countries, including New Zealand’s Ministry of Health,121 commonly advise 

that even low levels of alcohol intake may be harmful to unborn babies and that pregnant women should abstain 

from alcohol.122-124 There is conflicting evidence about whether occasional or light drinking in pregnancy is a 

risk factor for later mental health or learning problems in exposed children but most studies have not found any 

significant detrimental effects.125-132 

A 2007 systematic review of 46 studies looking at the effects of low to moderate alcohol intake on miscarriage, 

stillbirth, intrauterine growth restriction, prematurity, birthweight, small for gestational age at birth and birth 

defects including fetal alcohol syndrome found no convincing evidence for any of these outcomes. This 

review’s authors stated that many of the studies had methodological weaknesses therefore the evidence 

precludes concluding that low to moderate drinking in pregnancy is safe.133 

All studies of prenatal alcohol in humans rely on maternal self-report and most have not taken into account the 

amount, timing and pattern of maternal drinking.134 If studies classify women’s drinking according to average 

alcohol intake per week then many women who are heavy or binge drinkers on the occasions when they do 

drink may be classified as light drinkers because their average intake is less than one standard drink per day.134 

This may have contributed to some studies failing to find differences between different groups of drinkers. An 

Australian study examining the association between prenatal alcohol exposure and fetal effects compared the 

results of using three different published methods of quantifying maternal alcohol consumption with a 

composite method of categorisation that combined total quantity, dose per occasion and frequency.134 It found 

that effects of moderate and binge drinking were only evident when the composite method was used but effects 

from heavy drinking were evident and similar with all methods. 

A 2012 review of animal studies of moderate alcohol intake found that it was associated with long lasting neuro-

behavioural deficits including alterations in learning, memory, motor coordination, social behaviour, and stress 

responses.135 It was also associated with CNS changes that could account for these behavioural effects including 

alterations in neuronal migration, adult neurogenesis, neurotransmitter receptor function, synaptic plasticity, and 

intracellular signalling pathway. The review defined moderate alcohol intake as that producing a blood alcohol 

level of ≤ 0.17 g/dl, which has been assumed to model human moderate alcohol intake. (New Zealand’s drink 

drive legal alcohol limit is 0.05 g/dl.136) 

Prevention of FASD 

Prenatal brain damage caused by alcohol is irreversible but totally preventable. Heavy drinking and drinking to 

get drunk are a significant part of New Zealand’s drinking culture.137 Compared to previous generations young 

women are drinking from an earlier age and drinking greater quantities when they drink.138 Fetal damage is only 

one of the many individual and community harms produced by alcohol abuse.137 There is not space here to 
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discuss in detail strategies to reduce alcohol-related harm in the whole population. The Law Commission’s 2010 

report Alcohol in our lives: Curbing the harm139 states that the international literature indicates that there are 

seven major policy levers for regulating alcohol-related harm: 

 Regulating the physical availability of alcohol through restrictions on time, place and density of outlets 

 Regulating conduct in commercial drinking establishments 

 Taxing alcohol and imposing controls on price 

 Regulating advertising, promotions and marketing 

 Imposing penalties for alcohol-related anti-social behaviour such as drink driving 

 Education and persuasion with the provision of information 

 Increased availability of treatment programmes with screening and brief interventions in health care. 

Only the last two of these are within the ambit of the health system and will be considered here. 

Communication and education strategies 

A 2014 literature review for the Health Promotion Agency, entitled Drinking alcohol in pregnancy,140 

considered, among other things, research on primary prevention communication strategies. These strategies aim 

to influence knowledge, beliefs and attitudes about alcohol use in pregnancy and they can support clinical 

strategies, such as brief interventions, that may be used in maternity or other healthcare settings.140 

Communication strategies include media campaigns, social marketing approaches, educational materials, 

messages for healthcare providers and health warning labels on alcohol containers.140 

Although there have been many communication campaigns addressing alcohol use in pregnancy, these have 

rarely been based on theory or on formative research that could help identify the target audience, the target 

behaviours, and the factors that influence the behaviours of the target audience.141 Campaign evaluations have 

tended to be of only fair to poor quality and have often not drawn any meaningful conclusions.141 There is 

therefore a lack of evidence to inform the design of campaign strategies and messages.141 Despite this, some best 

practice approaches have been identified from reviews of Canadian campaigns,142-144 as follows: 

 Campaigns should be carefully planned with objectives that are specific, realistic, attainable, 

measurable and time-specific 

 Campaigns should be one component of a broader strategy and should involve a wide range of partners 

 Campaigns should be carefully designed for a specific group or groups. Campaigns are most likely to 

be effective in larger, well-defined lower-risk groups 

 Campaigns should assess the current levels of awareness in the target audience and focus messages on 

areas where awareness is low 

 Campaigns should have good exposure and reach to make messages more likely to be heard and 

remembered. 

There is limited evidence on the specific elements that make a campaign message effective.140 It has been 

suggested that messages need to take a positive and supportive approach and avoid the use of blame, shame and 

fear-based strategies.143 They can link people to further information, services and support.143 The Ministry of 

Health’s Action Plan notes that women are currently receiving mixed messages about the risks of drinking 

during pregnancy and it emphasises the need to disseminate a clear, consistent and unambiguous message that 

women should stop drinking alcohol if they could be pregnant, are pregnant or are trying to get pregnant as there 

is no known safe level of alcohol consumption during pregnancy.7 

The Health Promotion Agency’s review describes a number of international communication campaigns aimed at 

reducing or preventing alcohol use among pregnant women that have been evaluated through assessing 

campaign recall, changes in awareness and knowledge, and intended changes in behaviour in the target 

audience. It also provides brief details on some recent non-evaluated campaigns including the Babies and Booze 

social media campaign developed in Auckland.145 

There is a lack of evidence for the efficacy of public health campaigns in changing behaviour (as opposed to 

knowledge or intentions) regarding consumption of alcohol in pregnancy.146-149 There is also little evidence that 

mass media campaigns have been effective in modifying alcohol use in the general population, except in relation 

to drink driving.150-152 

http://www.otago.ac.nz/nzcyes/


Adams J.  Fetal Alcohol Spectrum Disorder in The Health of Children and Young People with Chronic Conditions and 

Disabilities in New Zealand 2016. www.otago.ac.nz/nzcyes/ 

17 of 27  

Identifying at-risk women 

Interventions to prevent FASD need to be directed both at the general population of women of childbearing age 

(universal prevention) and at the women at highest risk of having a child with FASD such as women with 

alcohol addiction, women who themselves have FASD, and women who already have a child with FASD 

(targeted and indicated prevention). It is necessary to identify women with risky drinking patterns and women 

who are alcohol-addicted so that they may be helped to reduce or stop their drinking, to deal with the factors that 

underlie their drinking, and to use effective contraception. Research studies have consistently identified high 

levels of pre-pregnancy drinking as being predictive of drinking during pregnancy.153 

Women may not disclose their alcohol abuse to health practitioners for various reasons including embarrassment 

and denial. The Ministry of Health recommends that primary care health professionals ask women who are 

planning a pregnancy or are pregnant about whether they drink alcohol; provide brief advice about not drinking 

alcohol when planning a pregnancy or when pregnant and explain why; and assist women who are having 

difficulty stopping, or whose drinking is problematic, by directing them to addiction treatment services.154 A 

Pregnancy and Alcohol Cessation Toolkit155 has been developed to support health professionals in this. 

There are a number of standardised screening questionnaires that can be used to identify problem drinking.156,157 

A 2010 systematic review157 looked at cohort or cross-sectional studies that had compared that compared one or 

more brief alcohol screening questionnaire(s) with reference criteria obtained via structured interviews to detect 

‘at-risk’ drinking, alcohol abuse or dependency in pregnant women receiving prenatal care. The review authors 

identified five studies that evaluated the sensitivity, specificity and positive predictive value of seven brief 

screening questionnaires. They concluded that three questionnaires showed promise for screening for risky 

drinking in pregnant women: T-ACE (Take[number of drinks], Annoyed, Cut down, Eye-opener), TWEAK 

(Tolerance, Worried, Eye-opener, Amnesia, Kut down), and AUDIT-C (Alcohol Use Disorder Identification 

Test – Consumption). They stated that AUDIT-C might also be useful for identifying alcohol dependency or 

abuse. 

Once a woman has been identified as having an alcohol problem, depending on the severity of the problem, she 

can be offered advice, a brief intervention, or referral to an alcohol treatment service.157 

Interventions to reduce alcohol-exposed pregnancies 

Brief interventions for pregnant women typically involve from one to four short counselling sessions with a 

professional trained in motivational interviewing, such as a midwife, GP or social worker, followed by 

personalised feedback.157 There have been a number of randomised controlled trials of brief interventions for 

alcohol use in pregnant women158-162 and the results of these suggest that brief interventions may be useful in 

reducing pregnant women’s alcohol consumption. The Cochrane review that assessed these trials found that the 

evidence is insufficient to determine the type of brief intervention that is likely to be most effective.163 

O’Connor and Whaley examined the effectiveness of a brief intervention in helping low-income minority 

women in Southern California achieve abstinence from alcohol during pregnancy. The intervention consisted of 

10–15 minute counselling sessions guided by a scripted manual. It was delivered in accessible community-based 

settings by nutritionists from the Public Health Foundation Enterprises Management Solutions Special 

Supplemental Nutrition Program for Women, Infants, and Children (PHFE-WIC). Twelve 12 PHFE-WIC 

centres were randomised into assessment only or assessment plus brief intervention and this yielded 255 

pregnant drinkers as study participants. Women who received the brief intervention were five times more likely 

to report abstinence at third trimester follow-up than the women who received assessment only and their infants 

had higher birthweights and birth lengths, and a lower mortality rate (0.9% vs. 2.9%). 

Since almost half of all pregnancies are unplanned,104 there is a need for preconception interventions that help 

drinking women to use effective contraception and/or help women who might become pregnant to reduce or 

stop their drinking. In the US, randomised controlled trials have indicated that several motivational 

interviewing-based interventions targeting risky drinking and ineffective contraception are effective in reducing 

alcohol-exposed pregnancies (AEPs).164  

CHOICES165,166 is a motivational interviewing plus feedback counselling intervention designed to reduce AEPs 

among community women.164 It involves four 30–75 minute counselling sessions and a medical contraception 

counselling appointment. A multi-site RCT that compared CHOICES to provision of an informational brochure 

found a significant 18% reduction in AEP risk (due to reductions in risky drinking, increases in contraception 

effectiveness, or both) in participants who received CHOICES.165 
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BALANCE was a modification of CHOICES that contained the same components as the original intervention 

condensed into a single session pre-conception motivational interview plus assessment feedback counselling 

intervention. It was tested in a RCT among college women aged 18–25 at risk of AEP.167 The intervention 

recipients were encouraged to have a contraception counselling visit with a medical provider through student 

health services but this was not a formal part of the intervention as it had been in CHOICES.167 At four-month 

follow-up 80% of BALANCE recipients, vs. 65% of participants who received the information brochure, 

reported no AEP risk, a 15% absolute risk difference.167,168 

EARLY was an adaptation of CHOICES and BALANCE for community women. It was recognised that the 

college women involved in the BALANCE trial were typically younger and less likely to have already given 

birth than community women, and also less likely to have other psychosocial risks associated with increased 

AEP risk including a history of tobacco smoking, recent drug use, a history of inpatient treatment for addiction 

or mental illness, multiple sexual partners or recent physical abuse.169 While CHOICES had been shown to be 

efficacious in community women it was resource-intensive which made it challenging to implement on a large 

scale.164 EARLY aimed to address both these issues. EARLY was a 60-minute, face-to-face, individual, one-

session, motivational interview plus assessment feedback counselling intervention.164 

During the intervention counsellors built rapport, discussed reactions to the baseline assessment, elicited views 

on drinking and use of contraception, provided personalised feedback, showed that participant a video about 

AEP and FASD an elicited the participant’s response, discussed drug use and other mental health issues 

pertinent to prevention of AEP if indicated, selected and performed at least one intervention activity, encouraged 

a contraception visit with a reproductive healthcare practitioner, and summarised the intervention.164 The 

intervention activity addressed the issue (contraception or drinking) that appeared to be most relevant or of 

greater interest to the participant through addressing ambivalence, readiness, tempting situations or goal 

setting.164 

A three-arm RCT involving 217 participants compared EARLY, an informational video, and an informational 

brochure.164 All three interventions were associated with significant decreases in ineffective contraception rates 

at six months and small decreases in drinks per drinking day. Compared to the other two interventions in this 

trial, EARLY led to greater reductions in ineffective contraception and AEP rates (although the differences were 

not significant) but not in drinks per drinking day. Compared to previous RCTs of CHOICES and BALANCE, 

EARLY produced smaller risk reductions, and, unlike CHOICES and BALANCE, it did not perform better than 

the comparison interventions in its RCT. The study authors suggested that raising women’s awareness of their 

drinking habits through assessment seems to reduce women’s drinking even if no further intervention is 

provided. Other studies have also found this to be the case.159,170-172 This phenomenon may lead to RCTs that 

rely on assessment underestimating the effects of interventions.171 

A program of screening and alcohol brief interventions (ABIs) has recently been implemented in antenatal care 

settings in Scotland.173 A qualitative study was undertaken to explore midwives attitudes and practices regarding 

alcohol screening and ABI.173 The study involved semi-structured interviews with 15 midwives and a focus 

group of six midwifery team leaders. Interview transcripts were analysed in a thematic analysis. Midwives were 

positive about being involved in the screening and ABI programme but they were not completely convinced of 

the programme’s value in antenatal care. They felt that, at the first antenatal appointment, they had not 

established sufficient rapport with a pregnant woman to be able to discuss alcohol issues with ease although they 

recognised that early in pregnancy was the best time to do this. They pointed out that many women were already 

not drinking or drinking very little prior to the first antenatal appointment. Midwives were concerned that the 

women who had not reduced their drinking were the group most likely to be alienated by discussion of alcohol 

issues. They thought that pre-pregnancy preventive measures would have a greater impact on reducing alcohol-

exposed pregnancies. 

Conclusion 

Fetal alcohol spectrum disorder is a significant threat to the health and well-being of New Zealand’s children. 

Prenatal exposure to alcohol can have devastating life-long consequences both for the individual child and for 

those he or she comes into contact with. Fetal alcohol spectrum disorder is exceedingly costly for the health, 

education, child welfare, justice, mental health and social welfare systems. 

Although early identification and support is helpful for children with FASD and their families the evidence base 

for interventions to ameliorate the cognitive and social deficits resulting from alcohol-induced brain damage is 
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limited. Even with the best care during childhood and adolescence, many of those with FASD will still need 

continuing support to manage their daily lives in adulthood. It is vital that we change New Zealand’s drinking 

culture from one that encourages and tolerates alcohol abuse to one that supports moderation as normal drinking 

behaviour. 

Health services need to ensure that women of reproductive age do not face barriers to seeking help with alcohol 

and drug problems or associated mental health issues, and that women who have difficulty moderating their 

alcohol consumption have access to effective contraception. 

Suggested citation: Adams, Judith. Fetal alcohol spectrum disorder. In: Simpson J, Duncanson M, Oben G, 

Adams J, Wicken A, Morris S, and Gallagher S. 2018. The Health of Children and Young People with Chronic 

Conditions and Disabilities in New Zealand 2016. Dunedin: New Zealand Child and Youth Epidemiology 

Service, University of Otago. 

References 

1. Harousseau H, Borteyru J, Menuet J. 1968. Les enfants de parents alcoholiques: anomalies observées. 

Ouest Médical, 25 476-82.  

2. Jones K, Smith D, Ulleland C, et al. 1973. Pattern of malformation in offspring of chronic alcoholic 

mothers. The Lancet, 301(7815) 1267-71.  

3. Warren KR, Bast RJ. 1988. Alcohol-related birth defects: an update. Public Health Reports, 103(6) 

638-42. https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/3141958/ 

4. Marquardt K, Brigman JL. 2016. The impact of prenatal alcohol exposure on social, cognitive and 

affective behavioral domains: Insights from rodent models. Alcohol, 51 1-15. 

http://dx.doi.org/10.1016/j.alcohol.2015.12.002  

5. Maier SE, West JR. 2001. Drinking patterns and alcohol-related birth defects. Alcohol Research & 

Health, 25(3) 168-74. http://pubs.niaaa.nih.gov/publications/arh25-3/168-174.htm 

6. Williams JF, Smith VC, Levy S, et al. 2015. Fetal alcohol spectrum disorders. Pediatrics, 136(5) 

e1395-e406. http://dx.doi.org/10.1542/peds.2015-3113  

7. FASD Working Group. 2016. Taking action on fetal alcohol spectrum disorder: 2016–2019: An action 

plan. Wellington: Ministry of Health. https://www.health.govt.nz/publication/taking-action-fetal-

alcohol-spectrum-disorder-2016-2019-action-plan 

8. Bertrand J FR, Weber MK, et. 2004. National Task Force on FAS/FAE. Fetal alcohol syndrome: 

Guidelines for referral and diagnosis. Atlanta, GA: Centers for Disease Control and Prevention. 

http://www.cdc.gov/ncbddd/fasd/documents/fas_guidelines_accessible.pdf 

9. Autti-Ramo I. 2002. Foetal alcohol syndrome--a multifaceted condition. Developmental Medicine and 

Child Neurology, 44(2) 141-4. http://dx.doi.org/10.1111/j.1469-8749.2002.tb00303.x  

10. Landgraf MN, Nothacker M, Heinen F. 2013. Diagnosis of fetal alcohol syndrome (FAS): German 

guideline version 2013. European Journal of Paediatric Neurology, 17(5) 437-46. 

http://dx.doi.org/10.1016/j.ejpn.2013.03.008  

11. Spohr HL, Willms J, Steinhausen HC. 2007. Fetal alcohol spectrum disorders in young adulthood. The 

Journal of Pediatrics, 150(2) 175-9, 79.e1. http://dx.doi.org/10.1016/j.jpeds.2006.11.044  

12. Astley SJ, Clarren SK. 1996. A case definition and photographic screening tool for the facial 

phenotype of fetal alcohol syndrome. The Journal of Pediatrics, 129(1) 33-41. 

http://dx.doi.org/10.1016/S0022-3476(96)70187-7  

13. O'Neill E. 2015. Facial abnormalities of fetal alcohol syndrome (FAS), Embryo Project Encyclopedia.  

https://embryo.asu.edu/pages/facial-abnormalities-fetal-alcohol-syndrome-fas accessed September, 

2016. 

14. Clarke ME, Gibbard WB. 2003. Overview of fetal alcohol spectrum disorders for mental health 

professionals. The Canadian Child and Adolescent Psychiatry Review, 12(3) 57-63. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2582751/ 

15. Sampson PD, Streissguth AP, Bookstein FL, et al. 2000. On categorizations in analyses of alcohol 

teratogenesis. Environmental Health Perspectives, 108 Suppl 3 421-8. 

https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/10852839/ 

16. Mattson SN, Crocker N, Nguyen TT. 2011. Fetal alcohol spectrum disorders: Neuropsychological and 

behavioral features. Neuropsychology Review, 21(2) 81-101. http://dx.doi.org/10.1007/s11065-011-

9167-9  

17. Kodituwakku PW. 2007. Defining the behavioral phenotype in children with fetal alcohol spectrum 

disorders: a review. Neuroscience and Biobehavioral Reviews, 31(2) 192-201. 

http://dx.doi.org/10.1016/j.neubiorev.2006.06.020  

http://www.otago.ac.nz/nzcyes/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/3141958/
http://dx.doi.org/10.1016/j.alcohol.2015.12.002
http://pubs.niaaa.nih.gov/publications/arh25-3/168-174.htm
http://dx.doi.org/10.1542/peds.2015-3113
https://www.health.govt.nz/publication/taking-action-fetal-alcohol-spectrum-disorder-2016-2019-action-plan
https://www.health.govt.nz/publication/taking-action-fetal-alcohol-spectrum-disorder-2016-2019-action-plan
http://www.cdc.gov/ncbddd/fasd/documents/fas_guidelines_accessible.pdf
http://dx.doi.org/10.1111/j.1469-8749.2002.tb00303.x
http://dx.doi.org/10.1016/j.ejpn.2013.03.008
http://dx.doi.org/10.1016/j.jpeds.2006.11.044
http://dx.doi.org/10.1016/S0022-3476(96)70187-7
https://embryo.asu.edu/pages/facial-abnormalities-fetal-alcohol-syndrome-fas
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2582751/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/10852839/
http://dx.doi.org/10.1007/s11065-011-9167-9
http://dx.doi.org/10.1007/s11065-011-9167-9
http://dx.doi.org/10.1016/j.neubiorev.2006.06.020


Adams J.  Fetal Alcohol Spectrum Disorder in The Health of Children and Young People with Chronic Conditions and 

Disabilities in New Zealand 2016. www.otago.ac.nz/nzcyes/ 

20 of 27  

18. Mattson SN, Riley EP. 1998. A review of the neurobehavioral deficits in children with fetal alcohol 

syndrome or prenatal exposure to alcohol. Alcoholism, Clinical and Experimental Research, 22(2) 279-

94.  

19. Rasmussen C, Bisanz J. 2009. Exploring mathematics difficulties in children with fetal alcohol 

spectrum disorders. Child Development Perspectives, 3(2) 125-30. http://dx.doi.org/10.1111/j.1750-

8606.2009.00091.x  

20. Streissguth AP, Barr HM, Bookstein FL, et al. 1999. The long-term neurocognitive consequences of 

prenatal alcohol exposure: A 14-year study. Psychological Science, 10(3) 186-90. 

http://dx.doi.org/10.1111/1467-9280.00131  

21. Kelly SJ, Day N, Streissguth AP. 2000. Effects of prenatal alcohol exposure on social behavior in 

humans and other species. Neurotoxicology and Teratology, 22(2) 143-9. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2699590/ 

22. Thomas SE, Kelly SJ, Mattson SN, et al. 1998. Comparison of social abilities of children with fetal 

alcohol syndrome to those of children with similar IQ scores and normal controls. Alcoholism, Clinical 

and Experimental Research, 22(2) 528-33. http://dx.doi.org/10.1111/j.1530-0277.1998.tb03684.x  

23. Streissguth AP, Bookstein FL, Barr HM, et al. 2004. Risk factors for adverse life outcomes in fetal 

alcohol syndrome and fetal alcohol effects. Journal of Developmental and Behavioral Pediatrics, 25(4) 

228-38.  

24. Fagerlund A, Autti-Ramo I, Kalland M, et al. 2012. Adaptive behaviour in children and adolescents 

with foetal alcohol spectrum disorders: a comparison with specific learning disability and typical 

development. European Child & Adolescent Psychiatry, 21(4) 221-31. 

http://dx.doi.org/10.1007/s00787-012-0256-y  

25. Kully-Martens K, Denys K, Treit S, et al. 2012. A review of social skills deficits in individuals with 

fetal alcohol spectrum disorders and prenatal alcohol exposure: profiles, mechanisms, and 

interventions. Alcoholism, Clinical and Experimental Research, 36(4) 568-76. 

http://dx.doi.org/10.1111/j.1530-0277.2011.01661.x  

26. Fast DK, Conry J. 2009. Fetal alcohol spectrum disorders and the criminal justice system. 

Developmental Disabilities Research Reviews, 15(3) 250-7. http://dx.doi.org/10.1002/ddrr.66  

27. Streissguth AP, Aase JM, Clarren SK, et al. 1991. Fetal alcohol syndrome in adolescents and adults. 

JAMA, 265(15) 1961-7. http://dx.doi.org/10.1001/jama.1991.03460150065025.  

28. Carter RC, Jacobson JL, Sokol RJ, et al. 2013. Fetal alcohol-related growth restriction from birth 

through young adulthood and moderating effects of maternal prepregnancy weight. Alcoholism: 

Clinical and Experimental Research, 37(3) 452-62. http://dx.doi.org/10.1111/j.1530-

0277.2012.01940.x  

29. Carter RC, Jacobson SW, Molteno CD, et al. 2007. Fetal alcohol exposure, iron-deficiency anemia, and 

infant growth. Pediatrics, 120(3) 559-67. http://dx.doi.org/10.1542/peds.2007-0151  

30. Day N, Cornelius M, Goldschmidt L, et al. 1992. The effects of prenatal tobacco and marijuana use on 

offspring growth from birth through 3 years of age. Neurotoxicology and Teratology, 14(6) 407-14.  

31. Jacobson JL, Jacobson SW, Sokol RJ, et al. 1994. Effects of alcohol use, smoking, and illicit drug use 

on fetal growth in black infants. The Journal of Pediatrics, 124(5 Pt 1) 757-64.  

32. Streissguth AP, Martin DC, Martin JC, et al. 1981. The Seattle longitudinal prospective study on 

alcohol and pregnancy. Neurobehavioral Toxicology and Teratology, 3(2) 223-33.  

33. Hoyme HE, Kalberg WO, Elliott AJ, et al. 2016. Updated clinical guidelines for diagnosing fetal 

alcohol spectrum disorders. Pediatrics, 138(2). http://dx.doi.org/10.1542/peds.2015-4256  

34. Coles CD, Gailey AR, Mulle JG, et al. 2016. A comparison among 5 methods for the clinical diagnosis 

of fetal alcohol spectrum disorders. Alcoholism, Clinical and Experimental Research, 40(5) 1000-9. 

http://dx.doi.org/10.1111/acer.13032  

35. Astley SJ. 2004. Diagnostic guide for fetal alcohol spectrum disorders: The 4-digit diagnostic code, 3rd 

edition. Seattle, WA: University of Washington Publication Services. 

https://depts.washington.edu/fasdpn/pdfs/guide2004.pdf 

36. National Center on Birth Defects and Developmental Disabilities, National Task Force on Fetal 

Alcohol Syndrome and Fetal Alcohol Effect. 2004. Fetal alcohol syndrome: Guidelines for referral and 

diagnosis. Atlanta, GA: Centers for Disease Control and Prevention. 

http://www.cdc.gov/ncbddd/fasd/documents/fas_guidelines_accessible.pdf 

37. Cook JL, Green CR, Lilley CM, et al. 2015. Fetal alcohol spectrum disorder: a guideline for diagnosis 

across the lifespan. Canadian Medical Association Journal, . http://dx.doi.org/10.1503/cmaj.141593  

38. Bower C, Elliott EJ, on behalf of the Steering Group. 2016. Australian  Guide  to  the  diagnosis  of  

Fetal  Alcohol Spectrum Disorder (FASD). https://www.fasdhub.org.au/siteassets/pdfs/australian-

guide-to-diagnosis-of-fasd_all-appendices.pdf 

http://www.otago.ac.nz/nzcyes/
http://dx.doi.org/10.1111/j.1750-8606.2009.00091.x
http://dx.doi.org/10.1111/j.1750-8606.2009.00091.x
http://dx.doi.org/10.1111/1467-9280.00131
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2699590/
http://dx.doi.org/10.1111/j.1530-0277.1998.tb03684.x
http://dx.doi.org/10.1007/s00787-012-0256-y
http://dx.doi.org/10.1111/j.1530-0277.2011.01661.x
http://dx.doi.org/10.1002/ddrr.66
http://dx.doi.org/10.1001/jama.1991.03460150065025
http://dx.doi.org/10.1111/j.1530-0277.2012.01940.x
http://dx.doi.org/10.1111/j.1530-0277.2012.01940.x
http://dx.doi.org/10.1542/peds.2007-0151
http://dx.doi.org/10.1542/peds.2015-4256
http://dx.doi.org/10.1111/acer.13032
https://depts.washington.edu/fasdpn/pdfs/guide2004.pdf
http://www.cdc.gov/ncbddd/fasd/documents/fas_guidelines_accessible.pdf
http://dx.doi.org/10.1503/cmaj.141593
https://www.fasdhub.org.au/siteassets/pdfs/australian-guide-to-diagnosis-of-fasd_all-appendices.pdf
https://www.fasdhub.org.au/siteassets/pdfs/australian-guide-to-diagnosis-of-fasd_all-appendices.pdf


Adams J.  Fetal Alcohol Spectrum Disorder in The Health of Children and Young People with Chronic Conditions and 

Disabilities in New Zealand 2016. www.otago.ac.nz/nzcyes/ 

21 of 27  

39. O’Leary CM, Nassar N, Kurinczuk JJ, et al. 2009. The effect of maternal alcohol consumption on fetal 

growth and preterm birth. BJOG: An International Journal of Obstetrics & Gynaecology, 116(3) 390-

400. http://dx.doi.org/10.1111/j.1471-0528.2008.02058.x  

40. Popova S, Lange S, Shield K, et al. 2016. Comorbidity of fetal alcohol spectrum disorder: a systematic 

review and meta-analysis. The Lancet, 387(10022) 978-87. http://dx.doi.org/10.1016/s0140-

6736(15)01345-8  

41. Niccols A. 2007. Fetal alcohol syndrome and the developing socio-emotional brain. Brain and 

Cognition, 65(1) 135-42. http://dx.doi.org/10.1016/j.bandc.2007.02.009  

42. National Organisation for Fetal Alcohol Spectrum Disorder. FASD characteristics across the lifespan.  

http://www.nofasd.org.au/_literature_142522/FASD_-_Characteristics_across_the_Lifespan accessed 

September, 2016. 

43. Green JH. 2007. Fetal alcohol spectrum disorders: understanding the effects of prenatal alcohol 

exposure and supporting students. The Journal of School  Health, 77(3) 103-8. 

http://dx.doi.org/10.1111/j.1746-1561.2007.00178.x  

44. Streissguth AP, Barr HM, Kogan J, et al. 1996. Fetal Alcohol and Drug Unit. Final Report to the 

Centers for Disease Control and Prevention (CDC). Understanding the occurrence of secondary 

disabilities in clients with fetal alcohol syndrome (FAS) and fetal alcohol effects (FAE). Seattle, WA: 

University of Washington. http://lib.adai.uw.edu/pubs/bk2698.pdf 

45. Spohr HL, Willms J, Steinhausen HC. 1993. Prenatal alcohol exposure and long-term developmental 

consequences. The Lancet, 341(8850) 907-10.  

46. Steinhausen HC, Willms J, Spohr HL. 1993. Long-term psychopathological and cognitive outcome of 

children with fetal alcohol syndrome. Journal of the American Academy of Child and Adolescent 

Psychiatry, 32(5) 990-4. http://dx.doi.org/10.1097/00004583-199309000-00016  

47. Autti-Ramo I. 2000. Twelve-year follow-up of children exposed to alcohol in utero. Developmental 

medicine and child neurology, 42(6) 406-11. http://dx.doi.org/10.1111/j.1469-8749.2000.tb00120.x  

48. Freunscht I, Feldmann R. 2011. Young adults with fetal alcohol syndrome (FAS): Social, emotional 

and occupational development. Klinische Pädiatrie, 223(01) 33-37. http://dx.doi.org/10.1055/s-0030-

1261927  

49. Lynch ME, Kable JA, Coles CD. 2015. Prenatal alcohol exposure, adaptive function, and entry into 

adult roles in a prospective study of young adults. Neurotoxicology and Teratology, 51 52-60. 

http://dx.doi.org/10.1016/j.ntt.2015.07.008  

50. Aronson M, Hagberg B. 1998. Neuropsychological disorders in children exposed to alcohol during 

pregnancy: a follow-up study of 24 children to alcoholic mothers in Goteborg, Sweden. Alcoholism, 

Clinical and Experimental Research, 22(2) 321-4. http://dx.doi.org/10.1111/j.1530-

0277.1998.tb03655.x  

51. Rangmar J, Hjern A, Vinnerljung B, et al. 2015. Psychosocial outcomes of fetal alcohol syndrome in 

adulthood. Pediatrics, 135(1) e52-8. http://dx.doi.org/10.1542/peds.2014-1915  

52. Ospina M, Dennett L. 2013. Systematic review of the prevalence of fetal alcohol spectrum disorders. 

Alberta, Canada: Institute of Health Economics. 

http://fasd.alberta.ca/documents/Systematic_Prevalence_Report_FASD.pdf 

53. Watkins RE, Elliott EJ, Wilkins A, et al. 2013. Recommendations from a consensus development 

workshop on the diagnosis of fetal alcohol spectrum disorders in Australia. BMC Pediatrics, 13 156. 

http://dx.doi.org/10.1186/1471-2431-13-156  

54. Health and Safety Developments. 2015. Hawke’s Bay District Health Board Developmental 

Assessment Programme FASD Assessment Pathway: Process evaluation. Wellington: Health 

Promotion Agency. 

http://www.alcohol.org.nz/sites/default/files/documents/HBDHB%20Development%20Assessment%2

0Programme%20FASD%20Assessment%20Pathway%20-

%20Process%20Evaluation%20Report%20August%202015.pdf 

55. Ministry of Health. 2015. Taking action on fetal alcohol spectrum disorder (FASD): A discussion 

document. Wellington: Ministry of Health. http://www.health.govt.nz/publication/taking-action-fetal-

alcohol-spectrum-disorder-fasd-discussion-document 

56. Astley SJ, Bailey D, Talbot C, et al. 2000. Fetal alcohol syndrome (FAS) primary prevention through 

FAS diagnosis: I. Identification of high-risk birth mothers through the diagnosis of their children. 

Alcohol and Alcoholism, 35(5) 499-508.  

57. Popova S, Lange S, Burd L, et al. 2013. Cost of fetal alcohol spectrum disorder diagnosis in Canada. 

PLoS One, 8(4) e60434. http://dx.doi.org/10.1371/journal.pone.0060434  

http://www.otago.ac.nz/nzcyes/
http://dx.doi.org/10.1111/j.1471-0528.2008.02058.x
http://dx.doi.org/10.1016/s0140-6736(15)01345-8
http://dx.doi.org/10.1016/s0140-6736(15)01345-8
http://dx.doi.org/10.1016/j.bandc.2007.02.009
http://www.nofasd.org.au/_literature_142522/FASD_-_Characteristics_across_the_Lifespan
http://dx.doi.org/10.1111/j.1746-1561.2007.00178.x
http://lib.adai.uw.edu/pubs/bk2698.pdf
http://dx.doi.org/10.1097/00004583-199309000-00016
http://dx.doi.org/10.1111/j.1469-8749.2000.tb00120.x
http://dx.doi.org/10.1055/s-0030-1261927
http://dx.doi.org/10.1055/s-0030-1261927
http://dx.doi.org/10.1016/j.ntt.2015.07.008
http://dx.doi.org/10.1111/j.1530-0277.1998.tb03655.x
http://dx.doi.org/10.1111/j.1530-0277.1998.tb03655.x
http://dx.doi.org/10.1542/peds.2014-1915
http://fasd.alberta.ca/documents/Systematic_Prevalence_Report_FASD.pdf
http://dx.doi.org/10.1186/1471-2431-13-156
http://www.alcohol.org.nz/sites/default/files/documents/HBDHB%20Development%20Assessment%20Programme%20FASD%20Assessment%20Pathway%20-%20Process%20Evaluation%20Report%20August%202015.pdf
http://www.alcohol.org.nz/sites/default/files/documents/HBDHB%20Development%20Assessment%20Programme%20FASD%20Assessment%20Pathway%20-%20Process%20Evaluation%20Report%20August%202015.pdf
http://www.alcohol.org.nz/sites/default/files/documents/HBDHB%20Development%20Assessment%20Programme%20FASD%20Assessment%20Pathway%20-%20Process%20Evaluation%20Report%20August%202015.pdf
http://www.health.govt.nz/publication/taking-action-fetal-alcohol-spectrum-disorder-fasd-discussion-document
http://www.health.govt.nz/publication/taking-action-fetal-alcohol-spectrum-disorder-fasd-discussion-document
http://dx.doi.org/10.1371/journal.pone.0060434


Adams J.  Fetal Alcohol Spectrum Disorder in The Health of Children and Young People with Chronic Conditions and 

Disabilities in New Zealand 2016. www.otago.ac.nz/nzcyes/ 

22 of 27  

58. Elliott EJ, Payne J, Haan E, et al. 2006. Diagnosis of foetal alcohol syndrome and alcohol use in 

pregnancy: A survey of paediatricians' knowledge, attitudes and practice. Journal of Paediatrics and 

Child Health, 42 698–703. http://dx.doi.org/10.1111/j.1440-1754.2006.00954.x  

59. Salmon J. 2008. Fetal alcohol spectrum disorder: New Zealand birth mothers' experiences. The 

Canadian Journal of Clinical Pharmacology, 15(2) e191-213. http://www.jptcp.com/articles/fetal-

alcohol-spectrum-disorder-new-zealand-birth-mothers-experiences.pdf 

60. Select Committee on Action to Prevent Foetal Alcohol Spectrum Disorder. 2016. The preventable 

disability Darwin: Legislative Assembly of the Northern Territory 

http://www.nt.gov.au/lant/parliamentary-business/committees/fasd/Final_FASD_Report.pdf 

61. Kable JA, O’Connor MJ, Olson HC, et al. 2016. Neurobehavioral disorder associated with prenatal 

alcohol exposure (ND-PAE): Proposed DSM-5 diagnosis. Child Psychiatry & Human Development, 

47(2) 335-46. http://dx.doi.org/10.1007/s10578-015-0566-7  

62. Peadon E, Fremantle E, Bower C, et al. 2008. International survey of diagnostic services for children 

with Fetal Alcohol Spectrum Disorders. BMC Pediatrics, 8 12. http://dx.doi.org/10.1186/1471-2431-8-

12  

63. National Clinic for Fetal Alcohol Spectrum Disorders.  http://www.fasdclinic.com/ accessed October, 

2016. 

64. Clarren SK, Lutke J, Sherbuck M. 2011. The Canadian guidelines and the interdisciplinary clinical 

capacity of Canada to diagnose fetal alcohol spectrum disorder. Journal of Population Therapeutics 

and Clinical Pharmacology, 18(3) e494-9. http://www.phac-aspc.gc.ca/publicat/fasd-surv-etcaf-

enquete/  

65. Burd L. 2016. FASD and ADHD: Are they related and How? BMC Psychiatry, 16(1) 325. 

http://dx.doi.org/10.1186/s12888-016-1028-x  

66. Chasnoff IJ, Wells AM, King L. 2015. Misdiagnosis and missed diagnoses in foster and adopted 

children with prenatal alcohol exposure. Pediatrics, 135(2) 264-70. 

http://dx.doi.org/10.1542/peds.2014-2171  

67. Gahagan S, Sharpe TT, Brimacombe M, et al. 2006. Pediatricians' knowledge, training, and experience 

in the care of children with fetal alcohol syndrome. Pediatrics, 118(3) e657-68. 

http://dx.doi.org/10.1542/peds.2005-0516  

68. Wedding D, Kohout J, Mengel MB, et al. 2007. Psychologists' knowledge and attitudes about fetal 

alcohol syndrome, fetal alcohol spectrum disorders, and alcohol use during pregnancy. Professional 

Psychology: Research and Practice, 38(2) 208. http://dx.doi.org/10.1037/0735-7028.38.2.208  

69. Public Health Agency of Canada. Knowledge and attitudes of health professionals about Fetal Alcohol 

Syndrome: Results of a national survey. Ottawa: Public Health Agency of Canada. http://www.phac-

aspc.gc.ca/publicat/fasd-surv-etcaf-enquete/ 

70. Payne JM, France KE, Henley N, et al. 2011. Paediatricians' knowledge, attitudes and practice 

following provision of educational resources about prevention of prenatal alcohol exposure and Fetal 

Alcohol Spectrum Disorder. Journal of Paediatrics and Child Health, 47(10) 704-10. 

http://dx.doi.org/10.1037/0735-7028.38.2.20810.1111/j.1440-1754.2011.02037.x  

71. Astley SJ. 2010. Profile of the first 1,400 patients receiving diagnostic evaluations for fetal alcohol 

spectrum disorder at the Washington State Fetal Alcohol Syndrome Diagnostic & Prevention Network. 

The Canadian Journal of Clinical Pharmacology, 17(1) e132-64. 

http://depts.washington.edu/fasdpn/pdfs/astley-profile-2010.pdf 

72. Payne JM, Watkins RE, Jones HM, et al. 2014. Midwives' knowledge, attitudes and practice about 

alcohol exposure and the risk of fetal alcohol spectrum disorder. BMC Pregnancy Childbirth, 14 377. 

http://dx.doi.org/10.1186/s12884-014-0377-z  

73. Bax AC, Geurts CD, Balachova TN. 2015. Improving recognition of children affected by prenatal 

alcohol exposure: detection of exposure in pediatric care. Current Developmental Disorders Reports, 

2(3) 165-74. http://dx.doi.org/10.1007/s40474-015-0057-3  

74. Coles CD. 2011. Discriminating the effects of prenatal alcohol exposure from other behavioral and 

learning disorders. Alcohol Research & Health, 34(1) 42-50. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3860548/ 

75. Dube SR, Anda RF, Felitti VJ, et al. 2001. Growing up with parental alcohol abuse: exposure to 

childhood abuse, neglect, and household dysfunction. Child Abuse & Neglect, 25(12) 1627-40. 

http://dx.doi.org/10.1016/S0145-2134(01)00293-9  

76. Department of Health, Western Australia. 2010. Fetal alcohol spectrum disorder model of care. Perth: 

Health Networks Branch, Department of Health, Western Australia. 

http://www.healthnetworks.health.wa.gov.au/modelsofcare/docs/FASD_Model_of_Care.pdf 

http://www.otago.ac.nz/nzcyes/
http://dx.doi.org/10.1111/j.1440-1754.2006.00954.x
http://www.jptcp.com/articles/fetal-alcohol-spectrum-disorder-new-zealand-birth-mothers-experiences.pdf
http://www.jptcp.com/articles/fetal-alcohol-spectrum-disorder-new-zealand-birth-mothers-experiences.pdf
http://www.nt.gov.au/lant/parliamentary-business/committees/fasd/Final_FASD_Report.pdf
http://dx.doi.org/10.1007/s10578-015-0566-7
http://dx.doi.org/10.1186/1471-2431-8-12
http://dx.doi.org/10.1186/1471-2431-8-12
http://www.fasdclinic.com/
http://www.phac-aspc.gc.ca/publicat/fasd-surv-etcaf-enquete/
http://www.phac-aspc.gc.ca/publicat/fasd-surv-etcaf-enquete/
http://dx.doi.org/10.1186/s12888-016-1028-x
http://dx.doi.org/10.1542/peds.2014-2171
http://dx.doi.org/10.1542/peds.2005-0516
http://dx.doi.org/10.1037/0735-7028.38.2.208
http://www.phac-aspc.gc.ca/publicat/fasd-surv-etcaf-enquete/
http://www.phac-aspc.gc.ca/publicat/fasd-surv-etcaf-enquete/
http://dx.doi.org/10.1037/0735-7028.38.2.20810.1111/j.1440-1754.2011.02037.x
http://depts.washington.edu/fasdpn/pdfs/astley-profile-2010.pdf
http://dx.doi.org/10.1186/s12884-014-0377-z
http://dx.doi.org/10.1007/s40474-015-0057-3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3860548/
http://dx.doi.org/10.1016/S0145-2134(01)00293-9
http://www.healthnetworks.health.wa.gov.au/modelsofcare/docs/FASD_Model_of_Care.pdf


Adams J.  Fetal Alcohol Spectrum Disorder in The Health of Children and Young People with Chronic Conditions and 

Disabilities in New Zealand 2016. www.otago.ac.nz/nzcyes/ 

23 of 27  

77. U.S. Department of Health and Human Services. 1999. Blending perspectives and building common 

ground. a report to congress on substance abuse and child protection. Washington, D.C: U.S. 

Government Printing Office. https://www.ncsacw.samhsa.gov/files/blendingperspectives.pdf 

78. O'Connor MJ, Paley B. 2009. Psychiatric conditions associated with prenatal alcohol exposure. 

Developmental Disabilities Research Reviews, 15(3) 225-34. http://dx.doi.org/10.1002/ddrr.74  

79. Pei J, Denys K, Hughes J, et al. 2011. Mental health issues in fetal alcohol spectrum disorder. Journal 

of Mental Health, 20(5) 438-48. http://dx.doi.org/10.3109/09638237.2011.577113  

80. Peadon E, Elliott EJ. 2010. Distinguishing between attention-deficit hyperactivity and fetal alcohol 

spectrum disorders in children: clinical guidelines. Neuropsychiatric Disease and Treatment, 6 509-15.  

81. Boseck JJ, Davis AS, Cassady JC, et al. 2015. Cognitive and adaptive skill profile differences in 

children with attention-deficit hyperactivity disorder with and without comorbid fetal alcohol spectrum 

disorder. Applied Neuropsychology. Child, 4(4) 230-6. 

http://dx.doi.org/10.1080/21622965.2013.877392  

82. Petrenko CLM. 2015. Positive behavioral interventions and family support for fetal alcohol spectrum 

disorders. Current Developmental Disorders Reports, 2(3) 199-209. http://dx.doi.org/10.1037/0735-

7028.38.2.20810.1007/s40474-015-0052-8  

83. Kodituwakku PW, Kodituwakku EL. 2011. From research to practice: an integrative framework for the 

development of interventions for children with fetal alcohol spectrum disorders. Neuropsychology 

Review, 21(2) 204-23. http://dx.doi.org/10.1007/s11065-011-9170-1  

84. Paley B, O'Connor MJ. 2009. Intervention for individuals with fetal alcohol spectrum disorders: 

treatment approaches and case management. Developmental Disabilities Research Reviews, 15(3) 258-

67. http://dx.doi.org/10.1002/ddrr.67  

85. Reid N, Dawe S, Shelton D, et al. 2015. Systematic review of fetal alcohol spectrum disorder 

interventions across the life span. Alcoholism, Clinical and Experimental Research, 39(12) 2283-95. 

http://dx.doi.org/10.1111/acer.12903  

86. Williams MS, Shellenberger S. 1996. An introduction to “How Does Your Engine Run?” The Alert 

Program for self‐regulation. Albuquerque, NM: Therapy Works Inc.  

87. Wagner B, Fitzpatrick J, Symons M, et al. 2017. The development of a culturally appropriate school 

based intervention for Australian Aboriginal children living in remote communities: A formative 

evaluation of the Alert Program® intervention. Australian Occupational Therapy Journal, 64(3) 243-

52. http://dx.doi.org/10.1111/1440-1630.12352  

88. Wagner B, Fitzpatrick JP, Mazzucchelli TG, et al. 2018. Study protocol for a self-controlled cluster 

randomised trial of the Alert Program to improve self-regulation and executive function in Australian 

Aboriginal children with fetal alcohol spectrum disorder. BMJ Open, 8(3) e021462. 

http://dx.doi.org/10.1136/bmjopen-2017-021462  

89. Fitzpatrick JP, Latimer J, Olson HC, et al. 2017. Prevalence and profile of Neurodevelopment and Fetal 

Alcohol Spectrum Disorder (FASD) amongst Australian Aboriginal children living in remote 

communities. Research in developmental disabilities, 65 114-26. 

http://dx.doi.org/10.1016/j.ridd.2017.04.001  

90. Williams MS, Shellenberger S. 1996. "How Does Your Engine Run?" A leader's guide to the Alert 

Program for self-regulation. Albuquerque, NM: TherapyWorks, Inc.  

91. O'Connor MJ, Quattlebaum J, Castaneda M, et al. 2016. Alcohol intervention for adolescents with fetal 

alcohol spectrum disorders: Project Step Up, a treatment development study. Alcoholism, Clinical and 

Experimental Research, 40(8) 1744-51. http://dx.doi.org/10.1111/acer.13111  

92. Tennku Lepper T. 2015. Partners for success intervention for youth and young adults with FASD. 

Vancouver, BC: 6th International Conference on FASD. http://www.nationaldec-

conference.org/goopages/pages_downloadgallery/downloadget.php?filename=27491.pdf&orig_name=

f7.pdf 

93. Young JK, Giesbrecht HE, Eskin MN, et al. 2014. Nutrition implications for fetal alcohol spectrum 

disorder. Advances in Nutrition, 5(6) 675-92. http://dx.doi.org/10.3945/an.113.004846  

94. Thomas JD, La Fiette MH, Quinn VR, et al. 2000. Neonatal choline supplementation ameliorates the 

effects of prenatal alcohol exposure on a discrimination learning task in rats. Neurotoxicology and 

Teratology, 22(5) 703-11.  

95. Patten AR, Brocardo PS, Christie BR. 2013. Omega-3 supplementation can restore glutathione levels 

and prevent oxidative damage caused by prenatal ethanol exposure. The Journal of Nutritional 

Biochemistry, 24(5) 760-69. http://dx.doi.org/10.1016/j.jnutbio.2012.04.003  

96. Hannigan JH, Berman RF. 2000. Amelioration of fetal alcohol-related neurodevelopmental disorders in 

rats: exploring pharmacological and environmental treatments. Neurotoxicology and Teratology, 22(1) 

103-11. http://dx.doi.org/10.1016/S0892-0362(99)00050-1  

http://www.otago.ac.nz/nzcyes/
https://www.ncsacw.samhsa.gov/files/blendingperspectives.pdf
http://dx.doi.org/10.1002/ddrr.74
http://dx.doi.org/10.3109/09638237.2011.577113
http://dx.doi.org/10.1080/21622965.2013.877392
http://dx.doi.org/10.1037/0735-7028.38.2.20810.1007/s40474-015-0052-8
http://dx.doi.org/10.1037/0735-7028.38.2.20810.1007/s40474-015-0052-8
http://dx.doi.org/10.1007/s11065-011-9170-1
http://dx.doi.org/10.1002/ddrr.67
http://dx.doi.org/10.1111/acer.12903
http://dx.doi.org/10.1111/1440-1630.12352
http://dx.doi.org/10.1136/bmjopen-2017-021462
http://dx.doi.org/10.1016/j.ridd.2017.04.001
http://dx.doi.org/10.1111/acer.13111
http://www.nationaldec-conference.org/goopages/pages_downloadgallery/downloadget.php?filename=27491.pdf&orig_name=f7.pdf
http://www.nationaldec-conference.org/goopages/pages_downloadgallery/downloadget.php?filename=27491.pdf&orig_name=f7.pdf
http://www.nationaldec-conference.org/goopages/pages_downloadgallery/downloadget.php?filename=27491.pdf&orig_name=f7.pdf
http://dx.doi.org/10.3945/an.113.004846
http://dx.doi.org/10.1016/j.jnutbio.2012.04.003
http://dx.doi.org/10.1016/S0892-0362(99)00050-1


Adams J.  Fetal Alcohol Spectrum Disorder in The Health of Children and Young People with Chronic Conditions and 

Disabilities in New Zealand 2016. www.otago.ac.nz/nzcyes/ 

24 of 27  

97. May PA, Gossage JP, Brooke LE, et al. 2005. Maternal risk factors for fetal alcohol syndrome in the 

Western Cape province of South Africa: a population-based study. American Journal of Public Health, 

95(7) 1190-99.  

98. Kable JA, Coles CD, Keen CL, et al. 2015. The impact of micronutrient supplementation in alcohol-

exposed pregnancies on information processing skills in Ukrainian infants. Alcohol, 49(7) 647-56. 

http://dx.doi.org/10.1016/j.alcohol.2015.08.005  

99. Young S, Absoud M, Blackburn C, et al. 2016. Guidelines for identification and treatment of 

individuals with attention deficit/hyperactivity disorder and associated fetal alcohol spectrum disorders 

based upon expert consensus. BMC Psychiatry, 16(1) 324. http://dx.doi.org/10.1186/s12888-016-1027-

y  

100. Olson HC, Oti R, Gelo J, et al. 2009. "Family matters:" fetal alcohol spectrum disorders and the family. 

Developmental Disabilities Research Reviews, 15(3) 235-49. http://dx.doi.org/10.1002/ddrr.65  

101. Petrenko CL, Tahir N, Mahoney EC, et al. 2014. A qualitative assessment of program characteristics 

for preventing secondary conditions in individuals with fetal alcohol spectrum disorders. Journal of 

Population Therapeutics and Clinical Pharmacology 21(2) e246-59. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4138539/ 

102. Carr EG, Dunlap G, Horner RH, et al. 2002. Positive behavior support evolution of an applied science. 

Journal of Positive Behavior Interventions, 4(1) 4-16.  

103. Ministry of Health. 2015. Alcohol Use 2012/13: New Zealand Health Survey. Wellington: Ministry of 

Health. http://www.health.govt.nz/publication/alcohol-use-2012-13-new-zealand-health-survey 

104. Mallard SR, Connor JL, Houghton LA. 2013. Maternal factors associated with heavy periconceptional 

alcohol intake and drinking following pregnancy recognition: a post-partum survey of New Zealand 

women. Drug and Alcohol Review, 32(4) 389-97. http://dx.doi.org/10.1111/dar.12024  

105. Stuart K. 2009. Trading off: A grounded theory on how Māori women negotiate drinking alcohol  

during pregnancy MPH thesis, Massey University, Wellington. 

http://mro.massey.ac.nz/handle/10179/1211 

106. Cheung J, Timmins J, Wright C. 2015. Patterns and dynamics of alcohol consumption during 

pregnancy in a recent New Zealand cohort of expectant mothers. Wellington: Social Policy Evaluation 

and Research Unit. 

http://www.superu.govt.nz/sites/default/files/Alcohol%20and%20Pregnancy%20Research%20Report.p

df 

107. Parackal SM, Parackal MK, Harraway JA, et al. 2009. Opinions of non-pregnant New Zealand women 

aged 16-40 years about the safety of alcohol consumption during pregnancy. Drug and Alcohol Review, 

28(2) 135-41. http://dx.doi.org/10.1111/j.1465-3362.2008.00018.x  

108. Collins E, Turner G. 1978. Six children affected by maternal alcoholism. The Medical Journal of 

Australia, 2(14) 606-8.  

109. Clarren  SK, Smith  DW. 1978. The fetal alcohol syndrome. The New England Journal of Medicine, 

298(19) 1063-67. http://dx.doi.org/10.1037/0735-7028.38.2.20810.1056/NEJM197805112981906  

110. Halliday HL, Reid MM, McClure G. 1982. Results of heavy drinking in pregnancy. British Journal of 

Obstetrics and Gynaecology, 89(11) 892-5.  

111. Streissguth AP, Clarren SK, Jones KL. 1985. Natural history of the fetal alcohol syndrome: a 10-year 

follow-up of eleven patients. The Lancet, 2(8446) 85-91.  

112. Beattie JO, Day RE, Cockburn F, et al. 1983. Alcohol and the fetus in the west of Scotland. British 

Medical Journal (Clinical research ed.), 287(6384) 17-20.  

113. Jones KL, Smith DW, Streissguth AP, et al. 1974. Outcome in offspring of chronic alcoholic women. 

The Lancet, 1(7866) 1076-8.  

114. Ouellette EM, Rosett HL, Rosman NP, et al. 1977. Adverse effects on offspring of maternal alcohol 

abuse during pregnancy. The New England Journal of Medicine, 297(10) 528-30.  

115. Health Promotion Agency. 2016. The straight up guide to standard drinks. Wellington: Health 

Promotion Agency. 

http://www.alcohol.org.nz/sites/default/files/field/file_attachment/1.4%20AL437%20Guide%20to%20

Standard%20Drinks_EB_APR%202016.pdf 

116. May PA, Gossage JP. 2011. Maternal risk factors for fetal alcohol spectrum disorders: Not as simple as 

it might seem. Alcohol Research & Health, 34(1) 15-26. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3860552/ 

117. May PA, Blankenship J, Marais AS, et al. 2013. Maternal alcohol consumption producing fetal alcohol 

spectrum disorders (FASD): quantity, frequency, and timing of drinking. Drug and Alcohol 

Dependence, 133(2) 502-12. http://dx.doi.org/10.1016/j.drugalcdep.2013.07.013  

http://www.otago.ac.nz/nzcyes/
http://dx.doi.org/10.1016/j.alcohol.2015.08.005
http://dx.doi.org/10.1186/s12888-016-1027-y
http://dx.doi.org/10.1186/s12888-016-1027-y
http://dx.doi.org/10.1002/ddrr.65
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4138539/
http://www.health.govt.nz/publication/alcohol-use-2012-13-new-zealand-health-survey
http://dx.doi.org/10.1111/dar.12024
http://mro.massey.ac.nz/handle/10179/1211
http://www.superu.govt.nz/sites/default/files/Alcohol%20and%20Pregnancy%20Research%20Report.pdf
http://www.superu.govt.nz/sites/default/files/Alcohol%20and%20Pregnancy%20Research%20Report.pdf
http://dx.doi.org/10.1111/j.1465-3362.2008.00018.x
http://dx.doi.org/10.1037/0735-7028.38.2.20810.1056/NEJM197805112981906
http://www.alcohol.org.nz/sites/default/files/field/file_attachment/1.4%20AL437%20Guide%20to%20Standard%20Drinks_EB_APR%202016.pdf
http://www.alcohol.org.nz/sites/default/files/field/file_attachment/1.4%20AL437%20Guide%20to%20Standard%20Drinks_EB_APR%202016.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3860552/
http://dx.doi.org/10.1016/j.drugalcdep.2013.07.013


Adams J.  Fetal Alcohol Spectrum Disorder in The Health of Children and Young People with Chronic Conditions and 

Disabilities in New Zealand 2016. www.otago.ac.nz/nzcyes/ 

25 of 27  

118. Abel EL. 1995. An update on incidence of FAS: FAS is not an equal opportunity birth defect. 

Neurotoxicology and Teratology, 17(4) 437-43.  

119. Eberhart JK, Parnell SE. 2016. The genetics of fetal alcohol spectrum disorders. Alcoholism: Clinical 

and Experimental Research, 40(6) 1154-65. http://dx.doi.org/10.1111/acer.13066  

120. Streissguth AP, Dehaene P. 1993. Fetal alcohol syndrome in twins of alcoholic mothers: concordance 

of diagnosis and IQ. American Journal of Medical Genetics, 47(6) 857-61. 

http://dx.doi.org/10.1002/ajmg.1320470612  

121. Ministry of Health. 2016. Alcohol: Pregnancy and babies.  http://www.health.govt.nz/your-

health/healthy-living/addictions/alcohol-and-drugs/alcohol/alcohol-pregnancy-and-babies accessed 

October, 2016. 

122. Centers for Disease Control and Prevention. 2016. Alcohol use in pregnancy.  

http://www.cdc.gov/ncbddd/fasd/alcohol-use.html accessed October, 2016. 

123. Australian Government Department of Health. Information for women about pregnancy and alcohol.  

http://www.alcohol.gov.au/internet/alcohol/publishing.nsf/Content/wwtk-cons-leaflet accessed 

October, 2016. 

124. NHS Choices. 2015. Drinking alcohol while pregnant.  http://www.nhs.uk/conditions/pregnancy-and-

baby/pages/alcohol-medicines-drugs-pregnant.aspx accessed October, 2016. 

125. O'Leary CM, Nassar N, Zubrick SR, et al. 2010. Evidence of a complex association between dose, 

pattern and timing of prenatal alcohol exposure and child behaviour problems. Addiction, 105(1) 74-86. 

http://dx.doi.org/10.1111/j.1360-0443.2009.02756.x  

126. O'Callaghan FV, O'Callaghan M, Najman JM, et al. 2007. Prenatal alcohol exposure and attention, 

learning and intellectual ability at 14 years: a prospective longitudinal study. Early Human 

Development, 83(2) 115-23. http://dx.doi.org/10.1016/j.earlhumdev.2006.05.011  

127. Robinson M, Oddy WH, McLean NJ, et al. 2010. Low-moderate prenatal alcohol exposure and risk to 

child behavioural development: a prospective cohort study. BJOG : An International Journal of 

Obstetrics and Gynaecology, 117(9) 1139-50. http://dx.doi.org/10.1111/j.1471-0528.2010.02596.x  

128. Kelly YJ, Sacker A, Gray R, et al. 2012. Light drinking during pregnancy: still no increased risk for 

socioemotional difficulties or cognitive deficits at 5 years of age? Journal of Epidemiology and 

Community Health, 66(1) 41-8. http://dx.doi.org/10.1136/jech.2009.103002  

129. Sood B, Delaney-Black V, Covington C, et al. 2001. Prenatal alcohol exposure and childhood behavior 

at age 6 to 7 years: I. dose-response effect. Pediatrics, 108(2) E34.  

130. Rodriguez A, Olsen J, Kotimaa AJ, et al. 2009. Is prenatal alcohol exposure related to inattention and 

hyperactivity symptoms in children? Disentangling the effects of social adversity. Journal of Child 

Psychology and Psychiatry, and Allied Disciplines, 50(9) 1073-83. http://dx.doi.org/10.1111/j.1469-

7610.2009.02071.x  

131. Sayal K, Draper ES, Fraser R, et al. 2013. Light drinking in pregnancy and mid-childhood mental 

health and learning outcomes. Archives of Disease in Childhood, 98(2) 107-11. 

http://dx.doi.org/10.1136/archdischild-2012-302436  

132. Flak AL, Su S, Bertrand J, et al. 2014. The association of mild, moderate, and binge prenatal alcohol 

exposure and child neuropsychological outcomes: a meta-analysis. Alcoholism, Clinical and 

Experimental Research, 38(1) 214-26. http://dx.doi.org/10.1111/acer.12214  

133. Henderson J, Gray R, Brocklehurst P. 2007. Systematic review of effects of low–moderate prenatal 

alcohol exposure on pregnancy outcome. BJOG: An International Journal of Obstetrics & 

Gynaecology, 114(3) 243-52. http://dx.doi.org/10.1111/j.1471-0528.2006.01163.x  

134. O'Leary CM, Bower C, Zubrick SR, et al. 2010. A new method of prenatal alcohol classification 

accounting for dose, pattern and timing of exposure: improving our ability to examine fetal effects 

from low to moderate alcohol. Journal of Epidemiology and Community Health, 64(11) 956-62. 

http://dx.doi.org/10.1037/0735-7028.38.2.20810.1136/jech.2009.091785  

135. Valenzuela CF, Morton RA, Diaz MR, et al. 2012. Does moderate drinking harm the fetal brain? 

Insights from animal models. Trends in Neurosciences, 35(5) 284-92. 

http://dx.doi.org/10.1016/j.tins.2012.01.006  

136. Health Promotion Agency. Drinking & driving.  http://www.alcohol.org.nz/alcohol-you/drinking-and-

driving accessed October, 2016. 

137. Law Commission. 2009. Alcohol in our lives: an issues paper on the reform of New Zealand's liquor 

laws. Wellington: Law Commission. 

http://www.lawcom.govt.nz/sites/default/files/projectAvailableFormats/NZLC%20IP15.pdf 

138. Alcohol Healthwatch, Women's Health Action. 2013. Women and alcohol in Aotearoa/New Zealand. 

http://www.ahw.org.nz/resources/Briefing%20papers/2013/WomenAndAlcoholBriefingPolicy_final%

20Nov%202013.pdf 

http://www.otago.ac.nz/nzcyes/
http://dx.doi.org/10.1111/acer.13066
http://dx.doi.org/10.1002/ajmg.1320470612
http://www.health.govt.nz/your-health/healthy-living/addictions/alcohol-and-drugs/alcohol/alcohol-pregnancy-and-babies
http://www.health.govt.nz/your-health/healthy-living/addictions/alcohol-and-drugs/alcohol/alcohol-pregnancy-and-babies
http://www.cdc.gov/ncbddd/fasd/alcohol-use.html
http://www.alcohol.gov.au/internet/alcohol/publishing.nsf/Content/wwtk-cons-leaflet
http://www.nhs.uk/conditions/pregnancy-and-baby/pages/alcohol-medicines-drugs-pregnant.aspx
http://www.nhs.uk/conditions/pregnancy-and-baby/pages/alcohol-medicines-drugs-pregnant.aspx
http://dx.doi.org/10.1111/j.1360-0443.2009.02756.x
http://dx.doi.org/10.1016/j.earlhumdev.2006.05.011
http://dx.doi.org/10.1111/j.1471-0528.2010.02596.x
http://dx.doi.org/10.1136/jech.2009.103002
http://dx.doi.org/10.1111/j.1469-7610.2009.02071.x
http://dx.doi.org/10.1111/j.1469-7610.2009.02071.x
http://dx.doi.org/10.1136/archdischild-2012-302436
http://dx.doi.org/10.1111/acer.12214
http://dx.doi.org/10.1111/j.1471-0528.2006.01163.x
http://dx.doi.org/10.1037/0735-7028.38.2.20810.1136/jech.2009.091785
http://dx.doi.org/10.1016/j.tins.2012.01.006
http://www.alcohol.org.nz/alcohol-you/drinking-and-driving
http://www.alcohol.org.nz/alcohol-you/drinking-and-driving
http://www.lawcom.govt.nz/sites/default/files/projectAvailableFormats/NZLC%20IP15.pdf
http://www.ahw.org.nz/resources/Briefing%20papers/2013/WomenAndAlcoholBriefingPolicy_final%20Nov%202013.pdf
http://www.ahw.org.nz/resources/Briefing%20papers/2013/WomenAndAlcoholBriefingPolicy_final%20Nov%202013.pdf


Adams J.  Fetal Alcohol Spectrum Disorder in The Health of Children and Young People with Chronic Conditions and 

Disabilities in New Zealand 2016. www.otago.ac.nz/nzcyes/ 

26 of 27  

139. Law Commission. 2010. Alcohol in our lives: curbing the harm. Wellington: Law Commission. 

http://www.lawcom.govt.nz/sites/default/files/projectAvailableFormats/NZLC%20R114.pdf 

140. Research New Zealand. 2014. Drinking alcohol during pregnancy. Wellington: Health Promotion 

Agency. http://www.hpa.org.nz/sites/default/files/Drinking%20during%20pregnancy-lit%20review.pdf 

141. France KE, Donovan RJ, Bower C, et al. 2014. Messages that increase women's intentions to abstain 

from alcohol during pregnancy: results from quantitative testing of advertising concepts. BMC Public 

Health, 14 30. http://dx.doi.org/10.1186/1471-2458-14-30  

142. Thurmeier R, Deshpande S, Lavack A, et al. 2010. Next Steps in FASD Primary Prevention. In Riley E 

P, Clarren S, et al. (Eds.), Fetal alcohol spectrum disorder: Management and policy perspectives of 

FASD. Weinheim: Wiley-Blackwell. 

143. Burgoyne W. 2006. What we have learned: Key Canadian FASD awareness campaigns. Ottawa: Public 

Health Agency of Canada. http://www.phac-aspc.gc.ca/publicat/fasd-ac-etcaf-cs/pdf/fasd-ac-etcaf-

cs_e.pdf 

144. Baydala L, Thurmeier R, Bergman J, et al. 2011. Five perspectives on prevention of FASD. In  

Prevention of fetal alcohol spectrum disorder FASD 337-57: Wiley-VCH Verlag GmbH & Co. KGaA. 

145. Brainwave Trust. 2015. Babies and booze.  http://www.brainwave.org.nz/babies-and-booze/ accessed 

November, 2016. 

146. Schölin L. 2016. Prevention of harm caused by alcohol exposure in pregnancy: Rapid review and case 

studies from Member States. Geneva: World Health Organization for Europe. 

http://www.euro.who.int/__data/assets/pdf_file/0005/318074/Prevention-harm-caused-alcohol-

exposure-pregnancy-.pdf 

147. Martineau F, Tyner E, Lorenc T, et al. 2013. Population-level interventions to reduce alcohol-related 

harm: an overview of systematic reviews. Preventive Medicine (Baltimore), 57(4) 278-96. 

http://dx.doi.org/10.1016/j.ypmed.2013.06.019  

148. Elliott L, Coleman K, Suebwongpat A, et al. 2008. Fetal alcohol spectrum disorders (FASD): 

systematic reviews of prevention, diagnosis and management. Health Services Assessment 

Collaboration. http://www.healthsac.net/downloads/publications/HSAC07_FASD_FINALv3.pdf 

149. Abel EL. 1998. Prevention of alcohol abuse-related birth effects—I. Public education efforts. Alcohol 

and Alcoholism, 33(4) 411-16.  

150. Wakefield MA, Loken B, Hornik RC. 2010. Use of mass media campaigns to change health behaviour. 

The Lancet, 376(9748) 1261-71. http://dx.doi.org/10.1016/s0140-6736(10)60809-4  

151. Alcohol and Public Policy Group. 2010. Alcohol: no ordinary commodity--a summary of the second 

edition. Addiction, 105(5) 769-79. http://dx.doi.org/10.1111/j.1360-0443.2010.02945.x  

152. Spoth R, Greenberg M, Turrisi R. 2008. Preventive interventions addressing underage drinking: state of 

the evidence and steps toward public health impact. Pediatrics, 121 Suppl 4 S311-36. 

http://dx.doi.org/10.1542/peds.2007-2243E  

153. Skagerstróm J, Chang G, Nilsen P. 2011. Predictors of drinking during pregnancy: A systematic 

review. Journal of Women's Health, 20(6) 901-13. http://dx.doi.org/10.1089/jwh.2010.2216  

154. Ministry of Health. 2010. Alcohol and pregnancy: A practical guide for health professionals. 

Wellington: Ministry of Health. 

https://www.health.govt.nz/system/files/documents/publications/alcohol-pregnancy-practical-guide-

health-professionals.pdf 

155. Alcohol Healthwatch, University of Otago. Pregnancy & alcohol cessation toolkit: An education 

resource for health professionals.  https://akoaotearoa.ac.nz/projects/pact accessed November, 2016. 

156. Chang G. 2014. Screening for alcohol and drug use during pregnancy. Obstetrics and Gynecology 

Clinics of North America, 41(2) 205-12. http://dx.doi.org/10.1016/j.ogc.2014.02.002  

157. Burns E, Gray R, Smith LA. 2010. Brief screening questionnaires to identify problem drinking during 

pregnancy: a systematic review. Addiction, 105(4) 601-14. http://dx.doi.org/10.1111/j.1360-

0443.2009.02842.x  

158. Chang G, Wilkins-Haug L, Berman S, et al. 1999. Brief intervention for alcohol use in pregnancy: a 

randomized trial. Addiction, 94(10) 1499-508.  

159. Chang G, McNamara TK, Orav EJ, et al. 2005. Brief intervention for prenatal alcohol use: A 

randomized trial. Obstetrics and Gynecology Annual, 105(5 Pt 1) 991-98. 

http://dx.doi.org/10.1037/0735-7028.38.2.20810.1097/01.AOG.0000157109.05453.84  

160. Handmaker NS, Miller WR, Manicke M. 1999. Findings of a pilot study of motivational interviewing 

with pregnant drinkers. Journal of Studies on Alcohol, 60(2) 285-7.  

161. Reynolds KD, Coombs DW, Lowe JB, et al. 1995. Evaluation of a self-help program to reduce alcohol 

consumption among pregnant women. The International Journal of the Addictions, 30(4) 427-43.  

http://www.otago.ac.nz/nzcyes/
http://www.lawcom.govt.nz/sites/default/files/projectAvailableFormats/NZLC%20R114.pdf
http://www.hpa.org.nz/sites/default/files/Drinking%20during%20pregnancy-lit%20review.pdf
http://dx.doi.org/10.1186/1471-2458-14-30
http://www.phac-aspc.gc.ca/publicat/fasd-ac-etcaf-cs/pdf/fasd-ac-etcaf-cs_e.pdf
http://www.phac-aspc.gc.ca/publicat/fasd-ac-etcaf-cs/pdf/fasd-ac-etcaf-cs_e.pdf
http://www.brainwave.org.nz/babies-and-booze/
http://www.euro.who.int/__data/assets/pdf_file/0005/318074/Prevention-harm-caused-alcohol-exposure-pregnancy-.pdf
http://www.euro.who.int/__data/assets/pdf_file/0005/318074/Prevention-harm-caused-alcohol-exposure-pregnancy-.pdf
http://dx.doi.org/10.1016/j.ypmed.2013.06.019
http://www.healthsac.net/downloads/publications/HSAC07_FASD_FINALv3.pdf
http://dx.doi.org/10.1016/s0140-6736(10)60809-4
http://dx.doi.org/10.1111/j.1360-0443.2010.02945.x
http://dx.doi.org/10.1542/peds.2007-2243E
http://dx.doi.org/10.1089/jwh.2010.2216
https://www.health.govt.nz/system/files/documents/publications/alcohol-pregnancy-practical-guide-health-professionals.pdf
https://www.health.govt.nz/system/files/documents/publications/alcohol-pregnancy-practical-guide-health-professionals.pdf
https://akoaotearoa.ac.nz/projects/pact
http://dx.doi.org/10.1016/j.ogc.2014.02.002
http://dx.doi.org/10.1111/j.1360-0443.2009.02842.x
http://dx.doi.org/10.1111/j.1360-0443.2009.02842.x
http://dx.doi.org/10.1037/0735-7028.38.2.20810.1097/01.AOG.0000157109.05453.84


Adams J.  Fetal Alcohol Spectrum Disorder in The Health of Children and Young People with Chronic Conditions and 

Disabilities in New Zealand 2016. www.otago.ac.nz/nzcyes/ 

27 of 27  

162. O'Connor MJ, Whaley SE. 2007. Brief intervention for alcohol use by pregnant women. American 

Journal of Public Health, 97(2) 252-8. http://dx.doi.org/10.2105/ajph.2005.077222  

163. Stade BC, Bailey C, Dzendoletas D, et al. 2009. Psychological and/or educational interventions for 

reducing alcohol consumption in pregnant women and women planning pregnancy. Cochrane 

Database of Systematic Reviews,(2). http://dx.doi.org/10.1002/14651858.CD004228.pub2  

164. Ingersoll KS, Ceperich SD, Hettema JE, et al. 2013. Preconceptional motivational interviewing 

interventions to reduce alcohol-exposed pregnancy risk. Journal of Substance Abuse Treatment, 44(4) 

407-16. http://dx.doi.org/10.1037/0735-7028.38.2.20810.1016/j.jsat.2012.10.001  

165. Floyd RL, Sobell M, Velasquez MM, et al. 2007. Preventing alcohol-exposed pregnancies: a 

randomized controlled trial. American Journal of Preventive Medicine, 32(1) 1-10. 

http://dx.doi.org/10.1016/j.amepre.2006.08.028  

166. Project CHOICES Intervention Research Group. 2003. Reducing the risk of alcohol-exposed 

pregnancies: a study of a motivational intervention in community settings. Pediatrics, 111(5 Pt 2) 

1131-5. http://pediatrics.aappublications.org/content/111/Supplement_1/1131.long 

167. Ingersoll KS, Ceperich SD, Nettleman MD, et al. 2005. Reducing alcohol-exposed pregnancy risk in 

college women: initial outcomes of a clinical trial of a motivational intervention. Journal of Substance 

Abuse Treatment, 29(3) 173-80. http://dx.doi.org/10.1016/j.jsat.2005.06.003  

168. Ceperich SD, Ingersoll KS. 2011. Motivational interviewing + feedback intervention to reduce alcohol-

exposed pregnancy risk among college binge drinkers: determinants and patterns of response. Journal 

of Behavioral Medicine, 34(5) 381-95. http://dx.doi.org/10.1007/s10865-010-9308-2  

169. Project CHOICES Research Group. 2002. Alcohol-exposed pregnancy: characteristics associated with 

risk. American Journal of Preventive Medicine, 23(3) 166-73.  

170. Scott E, Anderson P. 1991. Randomized controlled trial of general practitioner intervention in women 

with excessive alcohol consumption. Drug and Alcohol Review, 10(4) 313-21. 

http://dx.doi.org/10.1080/09595239100185371  

171. Kypri K, Langley JD, Saunders JB, et al. 2007. Assessment may conceal therapeutic benefit: findings 

from a randomized controlled trial for hazardous drinking. Addiction, 102(1) 62-70. 

http://dx.doi.org/10.1111/j.1360-0443.2006.01632.x  

172. Montag AC, Brodine SK, Alcaraz JE, et al. 2015. Preventing alcohol-exposed pregnancy among an 

American Indian/Alaska Native population: effect of a screening, brief intervention, and referral to 

treatment intervention. Alcoholism, Clinical and Experimental Research, 39(1) 126-35. 

http://dx.doi.org/10.1111/acer.12607  

173. Doi L, Cheyne H, Jepson R. 2014. Alcohol brief interventions in Scottish antenatal care: a qualitative 

study of midwives' attitudes and practices. BMC Pregnancy Childbirth, 14 170. 

http://dx.doi.org/10.1186/1471-2393-14-170  

 

 

http://www.otago.ac.nz/nzcyes/
http://dx.doi.org/10.2105/ajph.2005.077222
http://dx.doi.org/10.1002/14651858.CD004228.pub2
http://dx.doi.org/10.1037/0735-7028.38.2.20810.1016/j.jsat.2012.10.001
http://dx.doi.org/10.1016/j.amepre.2006.08.028
http://pediatrics.aappublications.org/content/111/Supplement_1/1131.long
http://dx.doi.org/10.1016/j.jsat.2005.06.003
http://dx.doi.org/10.1007/s10865-010-9308-2
http://dx.doi.org/10.1080/09595239100185371
http://dx.doi.org/10.1111/j.1360-0443.2006.01632.x
http://dx.doi.org/10.1111/acer.12607
http://dx.doi.org/10.1186/1471-2393-14-170



