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Executive Summary

Introduction

Fetal Alcohol Spectrum Disordsr(FASD) is an umbrella term used to describe the
spectrum of disabilities (and diagnoses) associated with prenatal exposure to alcohol
(Public Health Agency of Canada, 2005). This group of disorders encompasses fetal
alcohol syndome (FAS), fetal alcohol effects (FAE), alcolmelated birth defects
(ARBD) and alcohaotelated neurodevelopmental disorders (ARND) (Striessguth and
O6Mall ey, 2000). The most <clinically reco
cause of nomenetic ntellectual disability in the Western world (British Medical
Association, 2007). FAS consists of measurable deficits including characteristic facial
malformations, brain and central nervous system disorders, and growth retardation.
Other associated conaitis can include heart and kidney defects, hearing and
eyesight impairments, skeletal defects and immune system deficiencies.

The teratogenic actions of alcohol can occur at any stage during pregnancy. In
particular, exposure to alcohol during the firsteth weeks post conception can
damage early devel opment and neur al tube
between the fourth and nine weeks is the critical period for malformations of the brain
and other cranial structures. The pattern of drinking iscal, binge drinking is
associated with an increased rate of HARted abnormalities compared with
drinking the same about of alcohol over an extended period of time (BMA Board of
Science, 2007). Existing evidence on the adverse irreversible effedtsvofo
moderate prenatal alcohol exposure is inconclusive and there is currently no
consensus on the level of risk or whether there is a clear threshold below which
alcohol is norteratogenic (BMA Board of Science, 2007).

Estimates of FAS and FASD incidenand prevalence rates vary between countries.
FASD is more common in populations that experience high degrees of social
deprivation and poverty, such as indigenous groups. The difficulty in determining the
incidence of FASD is due to the lack of accurate routine data collection. Accurate
reporting is further complicated by the lack of uniformly accepted diagnostic criteria
and poor knowledge of FASD among primary care providers.

The true extent of the incidence and prevalence of FASD in New Zealand is
unknown. There are no nationally consistent definitions or diagnostic criteria for
FASD and children are not routinely screened in infancy or early childhood. Alcohol
Healthwatch estimate that based on overseas incidence rates of 3 per 1000 live births,
at least 173 babies are born with FASD every year in New Zealand (Alcohol
Healthwatch, 2007). This can be compared to cystic fibrosis at 0.3 per 1000 live
births, Down Syndrome at 1 per 1000 and cerebral palsy2& fper 1000 (Alcohol
Advisory Council andMinistry of Health, 2001). However other studies have
estimated higher FASD incidence rates in New Zealand, with Curtis et al., (1994)
estimating that 360 babies are born with FASD each year, and Leversha and Marks
(1995) estimating that there are betw@® and 3540 babies born with FASD each
year. The New Zealand Paediatric Surveillance Unit (NZPSU) collected data on the
incidence and prevalence of FAS in New Zealand from July 1999 to December 2001.
In 2000, 29 cases of suspected or definite FAS wererted. The incidence of FAS
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was found to be 2.9 per 100,000 children below 15 years of age, per year. The report
notes that the incidence of FAS was low compared to other countries, possibly
because only a small number of New Zealand paediatricians vegreoding children

with FAS (NZPSU, 2000). By comparison, the incidence of FAS in the state of
Western Australia has been reported as 0.18 cases per 1000 births (Bower et al.,
2000). Significantly higher incidence rates have been reported in Aborigitdidechi
(2.76/1000 births) compared with nétoriginal children (0.02/1000 births).

FASD is associated with irreversible damage to neural development and leads to
lifelong consequences for the individual, their family and society. FASD is therefore a
significant contributor to theburden of disease, to the burden of social costs and to
health inequalities. Both primary disabilities (resulting from organ and central
nervous system deficits) and secondary disabilities (developed over time because of
the lackof interventions) associated with FASD are 100% preventable if women
abstain from alcohol use during pregnancy.

The financial implications of FAS and FASD have never been assessed in New
Zealand but anecdotal evidence and financial estimates from overgggest itis a
significant financial burden (Alcohol Healthwatch, 2007). Using a prevalence rate of
3 cases ped000 live births(using theestimatedincidence rate as a proxythese
cases would conservatively be costing New Zealand taxpayers an extra $3d@6 milli
per annum. If lifetime care costs for FAS and FASD were calculated together with a
higher estimated prevalence rate (which is likely given the current drinking culture in
New Zealand), then it can be assumed that FASD is costing New Zealand a
substantibamount of avoidable expenditure.

There are a number of strategies that may be utilised to help reduce the burden of
FASD. These include the use of effective screening, prevention and management
programs, and accurate methods of diagnosing FASD.

Objectives

Thisrepotwas requested by the New Zeal and Minist
Directorate.This report contains systematic reviewf theevidence pertaining to the

relative effectiveness of various strategies to reduce the burden of Fetal Alcohol

Spectrum Disorders (FASDA top level review of diagnosis and management has

also been included. In order to meet these objectikedpllowing research questions

were defined:

Prevention and prenatal screening

A Do primary, secondary or tertiary previen strategies aimed at reducing
FASD reduce the incidence of FASD?

A Do primary, secondary or tertiary prevention strategies aimed at reducing
FASD result in a reduction of the amount of alcohol consumed by women
during pregnancy?

A Do secondary or tertiagyrevention strategies aimed at reducing FASD result
in adecreasedumber of pregnancies in groups or individual women known
to be high users of alcohol?

A Are screening tools able to identify women at increased risk of having a child
with FASD?
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Postnatakcreening and diagnosis
A Are postnatal screening tools (aimed at an individual or the mother of an
individual suspected of having FASD) effective at identifying individuals who
should undergo a full diagnostic FASD evaluation?
A Do diagnostic tools increasket accuracy of FASD identification?

Management
A Do management strategies improve clinical outcomes in individuals with

FASD?

In addition to the reviews of effectiveness of various strategies to reduce the burden of
FASD, this report also contains a revieivthe economics of FASD, in terms of the
cost and coseffectiveness of strategies targeting FASD, as well as studies examining
the financial burden of FASD.

Methods

A systematic method of literature searching, study selection, data extraction and
apprasal was employed. The literature was searched usingyldttine, EMBASE,
Scopus and Psychinfdatabasesand the Cochrane Library.h€ bibliographies of
included papers were also examined for relevant studies. NHMRC dimensions of
evidence, levels of evidea and quality assessment criteria were used to evaluate
each of the included studies. Data was extracted onto standardised data extraction
forms by one reviewer.

Publications were included in the systematic review of prenatal screening and
prevention stuies if they described a prevention strategy that aimed to reduce the
incidence of FASD in the general population (primary prevention), pregnant women
(secondary prevention) or women at high risk of having a child with FASD (tertiary
prevention). Publicatimzs were included in the systematic review of screening tools if
they evaluated an alcohol screening tool in pregnant women. The key outcomes were
a reduction in the incidence of FASD, a reduction in alcohol use during pregnancy
and the sensitivity and spécity of the screening tool.

Publications were included in the review of FASD diagnosis and management
literature if they aimed to identify or diagnose an individual with FASD, or if they
aimed to improve clinical outcomes in individuals with FASD. Osfstematic
reviews and published guidelines were eligible for inclusion in the review. The key
outcomes were the sensitivity and specificity of FASD diagnosis and a reduction in
the severity of primary and/or secondary disabilities or deficits associateBASD.

Publications were included in the review of the economics of FASD if they reported

any costing information or information on the ceffectiveness of strategies to
reduce FASD, or if they estimated the financial burden of FASD.
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Key findings

Results of literature search

The literature search for prenatal screening and prevention strategies idé&6%6d
publications. All publications were reviewed using the-geéned study selection
criteria and subsequently 67 publications were identifisdbaing eligible for
inclusion. This comprised of two systematic reviews, six primary prevention
publications, 13 secondary prevention publications, 13 tertiary prevention
publications, 27 screening publications and six guidelines.

The literature search folevel | evidence for postnatal screening, diagnosis and
management publications identified 812 publications. All publications were reviewed
using the pralefined study selection criteria and subsequently six publications (all
guidelines) were identifieds being eligible for inclusion in the postnatal screening
and diagnosis review and six publications (two systematic reviews and four
guidelines) were identified as being eligible for inclusion in the review of
management strategies. Because ¢aationsmet the inclusion criteria, key narrative
review articles were also included. One article which reviewed FASD diagnosis
strategies and two articles which reviewed FASD management strategies were
summarised.

The literature search for studies examining doenomics of FASD identified six
relevant studies. One of these represented aeffestiveness analysis of a universal
or targeted screening tool for identifying FASD in children, three estimated the
economic burden of FASD and two estimated the cospet€ific strategies to reduce
the burden of FASD.

Prenatal screening and prevention strategies

Prevention of FASD should consist of a primary prevention strategy (aimed at the
general population), as well as more focussed strategies directed at spbgiftrips

of women.Primary prevention strategies aim to educate the general public about the
risks of drinking during pregnancynd can include wide ranging, population
interventions such as mass media campaigns, pregnancy health advisory labels and
increagd taxes Secondary prevention strategies are aimed at pregnant women and
include screening, early detection and treatment of pregnant women or women with
an increased risk of having a child with FASD. Tertiary prevention strategies are
targeted to womenonsidered to be at a higher risk of having a child with FASD and
aimto changeheir drinking behaviour

The key outcome in alidentified studieswas a reduction in alcohol consumption
during pregnancy. This hdseen used as a proxy outcome for a reduacin the
number of children born with FASDIhis outcome must be interpreted with care:
although a study may report a small reduction in alcohol consumption, this may not
be a meaningful, clinically relevant effect. For example, an intervention which
redwces alcohol consumption by 1@f a standard drink per week is unlikely to
reduce the number of children born with FASD, even though this reduction may be
statistically significant when compared with a control groétthough a small
number of studieseported the number of children born with FAS or FASD, none
were powered to detect a statistically significant difference
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There are a number of screening tools that could be used to identify women who
would benefit from asecondaryértiary prevention sttegy. The advantage of
screening tools is that they are quick to administer and can be easily incorporated into
a prenatal visit.

Primary prevention strategies

The characteristics and results of the identified primary prevention studies are
summarised ifrable A. There have been fewapers published which evaludtee

effect of primary prevention strategies on drinking behaviour during pregnancy. Three
papers evaluated the effect of warning labels on alcohol bottles, one evaluated the
effect of an educatmal campaign and one evaluated the effect of an alcohol ban. An
additional paper assessed the impact of multiple sources of informakierstudies

were generally poor to fair qualityt is difficult to draw meaningful and reliable
conclusions from such small and varied body of evidence.

Bowerman 1997 reported that alcohol prohibition can reduce alcohol use during
pregnancy. Hankin 1993a,b reported that there was no significant difference in
alcohol consumption rates in pregnant women after the irttimtiuof warning labels

on alcohol bottles. A small decrease in alcohol consumption was observedriakdpw

but not highrisk, women, although this reduction was unlikely to be clinically
significant. Kaskutas 1998 reported that exposure to multiplesswf information

did not correlate with a decrease in alcohol consumption during pregratsan

1989 found that a largecale, multifaceted education campaign had no effect on the
rates of alcohol consumption during pregnancy.

From the publications &htified in the literature searcthere is no strong evidence

that anyone primary prevention strategy imore effective in reducing alcohol
consumption during pregnancy. This result should be considered in the context of the
small number of published stiesand the lowlevel of evidence available.
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Table A Summary of primary prevention studies
Study Strength of evidence .
o characteristics J Clinically
Citation | Intervention / c : Statistical relevant
quality comparator omparison precision * effect?
Intervention Level I1I-2
Bowerma | Interrupted time | Alcohol ban in the | Difference in Significant Probably
n 1997 series with a town of Barrow alcohol reduction in
control group (Nov 1994-Mar consumption alcohol abuse
USA (Alaska) 1995) during pregnancy | (RR 0.21, 95% ClI
N=348 _ pre and post 0.08, 0.55).
. No alcohol ban in | intervention.
Fair the town of
Barrow (Jan
1992-April 1994)
Hankin Interrupted time | Warning labels Difference in 1993ab: Modest Unlikely
1993a,b series with a on alcohol bottles | alcohol reduction in
control group (June 1990-1993) | consumption alcohol
USA (African during pregnancy | consumption in
American No warning labels | pre and post light drinkers
women) on alcohol bottles | intervention. (p<0.009) but not
1993a:N=12,02 (1986-June 1990) heavy d.rlnl.<§rs.
6 1996: Significant
correlation
1993hb:N=4,379 between label
1996:N=8,105 and reduced
Fair alcohol
consumption in
nulliparae
(p<0.04) but not
multiparae
women.
Intervention Level I11-3
Kaskutas | Interrupted time | Exposure to a Correlation No significant No
1998 series with a warning label, between number correlation.
control group sign, ad or of warning labels
USA personal seen by subjects
N=365 conversation and alcoh_ol
about drinking consumption
Poor during pregnancy | during
pregnancy.
Different level of
message
exposure
Olsen Non Educational Alcohol No significant No
1989 randomised campaign in the consumption in change.
experimental town of Odense the town which
trial received the
Denmark No educational intervention
_ campaign in the compared with a
N__27’630 town of Aalborg control town.
Fair

Abbreviations: Cl=confidence interval, RR=relative risk
# True effect rather than a chance finding?

® |s the magnitude of the reduction in alcohol consumption likely to lead to clinically meaningful
outcomes? (ie reduction in the number of children born with FASD)
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Secondary prevention strategies

The characteristics and results of the identified secondary prevention studies are
summarised inTable B. The studies were generally poor to fair quality. Two
publications(Little 1984 andLittle 1985) described the same intervention. All other
publications described different secondary prevention strategies; however, all can be
broadly characterised as eop-one, educatio#based interventions. Reduction of
alcohol consumpdn was the primary aim in eight of the interventions (Handmaker
1998, Meberg 1986, Larsson 1983, Littl e
2007, Reynolds 1995 and Waterson and Mutrggns 1990). Women enrolled in
these programs received only inforioat about alcohol consumption in pregnancy.
The other five interventions included information about alcohol as one component of
a broader educational program (Allan and Ries 1985, Cziezel 1999, Drinkard 2001,
Eisen 2000 and Sarvela and Ford 1993). Womeolled in these programs received
information about alcohol consumption during pregnancy in addition to information
about other behaviour (e.g. smoking, illicit drug use, nutrition, general prenatal care).

Three publications reported that pregnant wometeiving an intervention had a
significant reduction in alcohol consumption compared to a control group. The
intervention described in Reynolds 1995 included an education session and self help
manual, O6Conner and Whaley 2$&&3Imentefqui r e
alcohol use and complete a workbook. Eisen 2000 described pooled results from nine
drug treatment programs. It is difficult to identify factors critical to the success of

these three interventions as many of the features of these intervengomsalso

present in studies which reported no benefit from the intervention.
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Table B Summary of secondary prevention studies
Study Strength of evidence Clinically
Citation | characteristics/ [ |nteryention / Comparison | Statistical relevant
quality comparator P precision * effect?
Intervention Level Il
Handmak | Randomised Motivational Intervention vs Significant Possibly
er 1998 controlled trial intervention comparator arm | reduction in blood
USA alcohol
N=42 Letter with concentration
- information (p<0.01).
Poor about the risk of No significant
drinking during change in
pregnancy abstinent days or
total consumption.
Reynolds | Randomised Self-help Intervention vs Significant Yes
1995 controlled trial intervention. comparator arm | increase in
USA subjects who quit
_ Standard care. drinking (p<0.058)
N=40
Poor
06 Co n| Cluster Brief intervention | Intervention vs Significant Yes
and randomised (with comparator arm | increase in
Whaley controlled trial assessment of proportion of
2007 USA alcohol use and women who were
_ advice). abstinent by the
N'.345 third trimester
Fair Assessment of (OR=5.39,
alcohol use and p<0.058)
advice only.
Intervention Level IlI-1
Waterson | Pseudo- Advice, Intervention vs No change in No
and randomised reinforcement comparator arm | alcohol
Murray- controlled trial with and without consumption
Lyon UK an educational
1990 video, leaflet
N=75 about alcohol
Poor use.
A leaflet about
alcohol use only.
Intervention Level IlI-2
Eisen Non randomised, Drug prevention, | Intervention vs Significant increase | Yes
2000 experimental trial education and comparator arm | in abstinence
USA treatment (p=0.0001) and
N=212 program. significant decrease
B in using alcohol to
Poor No intervention. intoxication
(p=0.0001)
Meberg Case control study | Supportive Intervention vs No change in No
1986 Norway counselling. comparator arm | alcohol
_ consumption
N=132 Standard care.
Fair
Sarvela Non randomised, Prenatal care Intervention vs No change in No
and Ford | experimental trial education comparator arm | alcohol
1993 USA (teenagers) program. consumption
N=212 Standard care.
Fair
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Table B Summary of secondary prevention studies
(continued)
Study o Strength of evidence Clinically
Citation | characteristics/ | h¢eryention / c . Statistical relevant
; mparison o
quality comparator ompariso precision # effect?
Intervention Level IV
Drinkard | Case series with A healthy Alcohol 72% attributed Unclear
2001 post-test pregnancy consumption pre | reduction in
outcomes program Vs post drinking to
USA intervention intervention
_ (significance not
N=1,115 stated)
Poor
Cziezel Case series with Periconceptional | Alcohol Reduction in Unclear
1999 post-test care program. consumption pre | proportion of
outcomes Vs post women who drank
Hungary intervention >1 drink per week
N=75 (significance not
- stated)
Poor
Allen and | Case series with Prenatal Alcohol No change in No
Ries post-test education class. | consumption pre | alcohol
1985 outcomes Vs post consumption
USA intervention
N=75
Poor
Little Case series with Interventional Alcohol Significant Unclear
1984 and | post-test counselling. consumption pre | downward trend
Little outcomes Vs post drinking before
1985 USA intervention and after the
intervention
N=304 (p<0.001).
Poor
Larsson Case series with Early detection Alcohol >74% reported a Unclear
1983 post-test and treatment consumption pre | reduction in
outcomes program. Vs post alcohol
Sweden intervention consumption
_ (significance not
N=464 stated)
Fair

Abbreviations: OR=0dds ratio

% True effect rather than a chance finding?

®|s the magnitude of the reduction in alcohol consumption likely to lead to clinically meaningful
outcomes? (ie reduction in the number of children born with FASD)

Tertiary prevention strategies

The characteristics and results of the nine identified tertiary prevention studies are
summarisd in Table C. The studies were generally poor to fair quality. Reduction of
alcohol consumption was the primary aim in three of the studies (Chang 1999 and
Chang 2000, Chang 2005 and Chang 2006 and Rosett 1980 and Rosett 1983). Women
enrolled in these progms received only information about alcohol consumption in
pregnancy. The other six studies employed interventions that included information
about alcohol as one component of a broader educational program (Belizan 1995,
Corrarino 2000, Grant and Ernst 30@nd Grant 2005, Glor 1987, Halmesmaki 1998

and WhitesideMansell 1998). Women enrolled

in these programs
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information about alcohol consumption during pregnancy in addition to information
about other behaviour (e.g. smoking, illicit drug useritiom, general prenatal care).

WhitesideMansell 1998 was the only publication which reported that the intervention
significantly reduced prenatal alcohol consumptielative to the control grouf his
intervention was an intensive drug and alcohol pngga program, which evolved

from a 45 hour per day, 5 days a week outpatient service t@ adurs per day, 5

days a week onsite residential support service program. The study was considered of
poor quality due to significant methodological concernse Hiffect of a second
intervention was unclear.

Table C Summary of tertiary prevention studies
Study Strength of evidence Clinically
Citation Char_‘"‘Cte”St'CS/ Intervention / | . .. | Statistical relevant
quality comparator P precision * effect?
Intervention Level II
Chang Randomised Brief Intervention vs | Significant Possibly
2005 and controlled trial intervention with | comparator interaction
Chang USA a partner between the brief
2006 intervention and
N=304 Diagnostic alcohol
Good intervention only consumption
(p=0.01)
Chang Randomised Brief Intervention vs | No change in No
1999 and controlled trial intervention comparator alcohol
Chang USA consumption
2000 _ Alcohol
N=250 assessment
Good 0n|y
Belizan Randomised Home visits Intervention vs | No change in No
1995 controlled trial comparator alcohol
Argentina, Cuba Routine consumption
Brazil and Mexico | antenatal care
N=2,230
Fair
Intervention Level I1I-2
Whiteside- | Non randomised Alcohol and Intervention vs | Significantly less Yes
Mansell experimental trial | drug prevention | comparator drinking at
1998 USA treatment delivery in
N=95 program intervention group
- (4%) vs control
Poor Women who group (33%,
refused to use p<0.05)
the service
Intervention Level I11-3
Glor 1987 | Three single arm Prenatal care Comparison 19% consumed Unclear
studies between three | alcohol at the end
Canada Alcohol groups of the intervention
N=98 consumption in compared with
_t i the average 63% in the
(intervention) population and average
Poor a high-risk population
population (p<0.05)
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Table C Summary of tertiary prevention studies
(continued)
Study Strength of evidence Clinically
Citation char.acterlsncs/ Intervention/ | . | Statistical relevan%
quality comparator P precision * effect?
Level IV
Grant and Case series Home visitation Alcohol No change in No
Ernst 2003 with post-test program consumption alcohol
and Grant outcomes pre vs post consumption
2005 USA Substance abuse | intervention
_ during a prior
N=261 pregnancy
Poor
Corrarino Case series Linking subjects Alcohol Reduction of the | Unclear
2000 with post-test | to drug treatment | consumption proportion of
outcomes programs pre vs post women with an
USA intervention 6extremed
_ severity score
N=10 (significance not
Poor stated)
Halmesmaki | Case series Counselling Alcohol 85% of moderate | Unclear
1988 with post-test consumption drinkers reduced
outcomes pre vs post consumption,
Finland intervention compared with
N=85 55% of alcoholics
B and 57% of
Fair heavy drinkers
(significance not
stated)
Rosett 1980 | Case series Counselling and Alcohol 36% abstained / Unclear
and Rosett | with post-test prenatal care consumption significant
1983 outcomes pre vs post reduction in
USA intervention alcohol
_ consumption
N=118 prior to third
Poor trimester
(significance not
stated)

Abbreviations: Cl=confidence interval, RR=relative risk
& True effect rather than a chance finding?

® |s the magnitude of the reduction in alcohol consumption likely to lead to clinically meaningful
outcomes? (ie reduction in the number of children born with FASD)

Prenatal screening tools

The literature search identified five publications which evaluated the ability of
biomarkers to detect prenatal alcohol consumption (such as serum gamma

glutamyltransferaseaspartateaminotransferases and alanine aminotransésja All
publications reported that these measures were ineffective.

The pregnancy specific screening tools TWEAK arddE were evaluated in seven
publications (shown ifTable D). Unlike general alcohol screening tools which were
designed to detect hafuh alcohol use in the general population, the TWEAK and T
ACE were specifically designed to detect the lower levels of alcohol consumption that
may affectfetal development in pregnant women. All identified publications reported
that the TACE and TWEAK wvere at least as effective as other general screening
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tools and were generally shorter and easier to administer. The combined evidence
from the literature indicates that these are the most appropriate screening tools to use
in the clinical setting.

An addtional twelve publications were identified in the literature search, however
they were considered poor quality and no significant conclusions could be drawn from
their results.

Table D Summary of prenatal screening studies
Citation Study characteristics/ Strength of evidence
. Test / reference . -
ualit
q y standard Comparison | Key finding
Diagnostic Level I1I-2
Sokol A comparison with T-ACE, CAGE, MAST Test vs T-ACE was at
1989 reference standard that reference least as effective
does not meet the criteria Consuming O1 ounce of | standard as CAGE and
required for Level Il and Ill- | absolute alcohol per MAST
1 evidence day (determined by
USA (African American interview)
women)
N=971
Fair
Russell A comparison with TWEAK, T-ACE, MAST, | Testvs T-ACE and
1994, reference standard that CAGE, NET reference TWEAK were at
1996 does not meet the criteria ) standard least as effective
required for Level Il and 1ll- | Consuming O1 ounce of as CAGE,
1 evidence absolute alcohol per MAST and NET
USA (African American day (determined by
women) Timeline Follow Back
1994: N=4.743 method)
1996: N=2,717
Fair
Chang A comparison with TWEAK, T-ACE, Test vs T-ACE and
1998, reference standard that SMAST, AUDIT, reference TWEAK were
19993, does not meet the criteria Medical record, Clinical | standard comparable to
1999b required for Level Il and IlI- | predictors, other tests but
1 evidence sensitivity and
USA 1998, 1999b: DSM-III- specificity
N R, More than two depended on
1998: N=350 drinks/day the chosen cut-
1999a: N=350 1998, 1999a, 1999b: points
1999hb: N=135 current alcohol
Poor - Fair consumption
(all determined by
Timeline Follow Back
method, AUDIT and
survey)
Dawson A comparison with TWEAK, TWEAK in Test vs None of the
2001 reference standard that combination with reference additional items
does not meet the criteria additional questions standard significantly
required for Level Il and IllI- improved the
1 evidence Low risk, moderate risk, TWEAK
USA high risk consumption of
_ alcohol (determined by
N=404 interview)
Poor

Abbreviations: DSM-III-R= Diagnostic and Statistical Manual of Mental Disorders, revised
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One additional publication was identified which did not strictly meet the inclusion
criteria, but which was considered to be of interest. Alvik 2005 compared the effect of
administering theT-ACE confidentially (ie. the clinician knew which patient
completed the westionnaire) or anonymously (ivvomen did not identify themselves
and left the questionnaire in a locked box in the waiting room). There was no
significant difference in the proption of subjects who were-ACE positive, the
proportion of subjects who reported binge drinking or usually drinking more than one
drink on one drinking occasion. There was also no difference in the reported number
of standard units consumed at differgmints throughout pregnancy. The self
reported number of standard units per week was slightly higher in women who
completed the questionnaires anonymously.

Post-natal screening and diagnosis

Postnatal screening is used to identify individuals who may RA&RD. Individuals

who are positive after postnatal screening should be referred for a full FASD
diagnosis. A screening strategy should be broad and identify all individuals who may
potentially have FASD. A full diagnostic evaluation should only be peedrivy a
trained specialist, and often requires a radisciplinary team.

The literature search identified three articles describing FASD or FAS postnatal
diagnostic criteria: Institute of Medicine,-Bligit Diagnostic Code and Hoyme
Updated Institute of Mdicine Criteria In addition, two screening guidelines
(Canadian FASD Referral Guidelines and Centre for Disease Control FAS Referral
Guidelines) and three diagnostic guidelines (Canadian Guidelines, Centre for Disease
Control Guidelines and British MeditAssociation Guidelines) were identified.

The two screening guidelines recommend thaeeningshould occurbased on
identification of facial features, known exposure to alcohol or learning and/or
behavioural difficultiesThe CDC guidelines state thtite screening shoulprovide
assistance in making the referral decision, ratherlleamsedisa definitive screening

tool. All evaluations should be made on an individual basis and individuals should be
referred for a full diagnostic evaluation if theseany concern about the results of the
postnatal screen.

The five diagnostic approaches were broadly similar, evaluating maternal prenatal
alcohol exposure, characteristic facial abnormalities, growth retardatiorCisd
abnormalities.All publications dscussed the significant problems associated with
diagnosing the less severe forms of FASD (i.e. children who did not meet the
definition of FAS but had significant disabilities as a result of prenatal alcohol
exposure). The diagnostic criteria and guitkedi are widely used internationally,
however there is no consensus on which criteria are most appropriate in the clinical
setting.

Management

Clinical management of individuals diagnosed with FASD aims to minimise both
primary and secondary disabilitiesrirRary disabilities are inherent functional
problems directly caused by alcohol exposuraitero (such as mental retardation,
learning disabilities, sensory impairments and speech and language difficulties).
Secondary disabilities are acquired as indigldudevelop and can include mental
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health diagnoses, criminal activities, inappropriate sexual behaviour, alcohol or drug
abuse and difficulty obtaining and maintaining employment. The specific disabilities
experienced by individuals with FASD can varyrsigantly.

The literature search identified two systematic reviesisFASD management
strategies: Caley 2006 and Premji 20G@aley 200&did not identify any publications
that met their inclusn criteria. Premji 200Tdentified three publicationne faund
no significant difference in neuropsychological or intelligence tefies Cognitive
Control Therapy while o publications found a significant improvement in
hyperactivity when children received psychostimulant medications. The astated
that noconclusions could be drawn with regards to effective interventions.

The literature search identified three guidelif@kohol Healthwatch New Zealand,
British Medical Association, Canadian Government and Centre for Disease Control),
andtwo review artices(Green 2007 and Kalberg and Buckley 2007) which discussed
the importance of early intervention and effective management strategies to minimise
the effect of primary disabilities and prevent secondary disabilitBenerally,
individuals with FASD benefifrom a broad management plan, which requires the
support of clinical staff, caregivers and teachers. Individuals aeeess to multiple
services (e.g. physical, occupational, speebehavioural, mental health). Older
children need practical interventi®, suchasimproving skills of daily living, specific

job skills and money management. There was insufficient evidence in the literature to
recommend any specific management strategies.

Economic implications

FASD adversely impacts physical, behaviourahdacognitive functions of the
sufferers. As such, FASD does not only create burden on the healthcare system, but
also on social services, the education system, the judiciary system, and the family.
The impact that FASD has on these segments of the ecasomigely accepted, but

there is little gooehuality quantitative information.

The literature search identified one Canadian study which examined the cost
effectiveness of universal or targeted meconium testing as a screening tool for fetal
alcohol exposwa, compared with usual care (Hopkins et al, 2008). Universal testing
was performed on all infants while targeted screening was performed only on infants
who had an older sibling diagnosed with FASD. The overall incremental cost per
quality adjusted life yar (QALY) was CAp65,875 (approximately equivalent to
NZ$92,1330for universal screening, with the QALY sensitive to a number of
variables including discount rate, probability of no disease, cost of treatment and
health utility gain). Targeted screening wilsminant over usual care, resulting in an
overall cost saving of CA$300 (NZ$4,196). The QALY was robust to changes of
most variables with the exception of cost of early education training and the financial
benefit of improved literacy. While the autharsncluded that meconium screening

for FASD represented good value for money, the study has limitations such as
untested assumptions and its generalisability.

Three studies were identified which assessed the economic burden of FASD. Stade
2006 estimatedhe average adjusted annual costs associated with FASD in Canada.
The cost was CA$14,342 (NZ$20,059) per child with FASD aged between 1 and 21
years of age. Costs varied depending on age of the child (and were highest for those
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aged 616 years), severity {(phest for those who were severely disabled). The
primary components of the total costs were direct educational care (33%), direct
medical costs (30%), social services (22%) and loss of productivity (8%).

Lupton 2004 performed a systematic review of tleste associated with FASD;
however, the ten studies included in that review assessed the costs of FAS only.
Adjusted estimates of the annual cost of FAS were calculated from eight studies;
estimates ranged from US$3.6 billion to US$11 billion (NZ$&b/P billion). Two
studies contributed towards the estimated lifetime cost of FAS, with the estimates
being between US$1 million and US$1.5 million per child (NZ$14million).

Klug and Burd 2003 examined the potential cost saving if a case of FAS was
prevented in the state of North Dakota, USA. Based on estimated annual direct
healthcare costs of a child with FAS (US$2,840 [NZ$4,628]) and without (US$500
[NZ$815]), the cost saving was estimated to be US$2,340 (NZ$3,813) per annum. It
should be noted that ithis likely to be an underestimate given it only includes
healthcare costs, and not other costs to society such as educational or judicial costs.

Two studies costed specific strategies aimed at reducing the burden of FASD. Little
1984 costed a comprehéres programme that included public education, professional
training, a telephone helpline, adult treatment and education services, and child
assessment services. On average, US$2,429 (NZ$3,958) was spent on each child
during the two year programme. The lbof the total expenditure on the programme

of US$1.487 million (NZ$2.4 million) was spent on direct medical services
(approximately two thirds of that was spent on adults), 30% on education and
professional training and 5% of the telephone informatioplimel.

Burd 1999 estimated the cost per child of administration of a sgsed
guestionnaire, used as a screening tool to identify early cases of FAS who may need
intervention services. The authors claimed that this tool had a sensitivity of 100% and
a specificity of 94.1% and that it cost US$13 (NZ$21) per child and US$4,100
(NZ$6,681) per case identified. A particular limitation of this study was that it
included only children with FAS, and only Native American children; hence, it is
unclear how geneligable these results would be to a broader population of children
at risk.

Conclusions

The review conclusions are based on the
critical appraisal of literature published on the effectiveness of FASD prewentio
strategies, screening tools, diagnostic systems and management strategies.

A detailed evaluation of FASD prevention programs and prenatal screening was
performed. However, the interventions assessed varied widely, and the studies were
generally of pooto fair methodological quality. While a small number of prevention
strategies appear to have shown a beneficial effect on the reduction of alcohol
consumption in pregnant women.de alcohol prohibition and intensive alcohol
rehabilitation), there are iges surrounding the interpretation of these results with
regards to potential biases and the implementation of these strategies to the New
Zealand settingHowever, although many of the reviewed studies did not detect a
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significant difference between thetervention of interest and a control group (who
were typically given information about drinking during pregnancy), a reduction in
alcohol consumption was commonly observed in women in the control group. A valid
interpretation may be that simple intervent are effective, but that more intensive
interventions do nohecessarilyadd to that effectivenes3he simple interventions
described in the literatuievolved the women being told about the effects of alcohol
during pregnancy by their health care\pder or via a letter or pamphlet.

Two screening tools, the TWEAK andACE have been specifically designed for use

in the prenatal settingAll identified publications reported that the-ACE and
TWEAK were at least as effective as other general scre¢miigyand were generally
shorter and easier to administer. The combined evidence from the literature indicates
that these are the most appropriate screening tools to use in the clinical setting.

A limited review of high level evidence was carried out ffostnatal screening and
diagnosis, and management of FASD. There was very little high level evidence
available for these strategies and as such it was not possible to identify which may be
suitable for implementation in New Zealareview by Peadon 2@0found that the
4-Digit Diagnostic code was the most commonly used diagnostic criteria worldwide.
There was broad agreement in the literatfréhe need for anultidisciplinary team
(comprising of paediatricians, psychologispsychiatrists occupationkatherapists
speech therapists etc) in order to ensure optimal management of individuals with
FASD. The specific disabilities experienced by individuals with FASD can vary
significantly and consequently each individual requires a personalised management
programme.

The assessment of the published economic evidence suggests that FASD represents a
significant economic burdefNZ$1.62.4 million per child over their lifetime)
however, it is not appropriate to comment on the costs of the individual strategies
assessed in the identified studies as the effectiveness of these strategies was not
formally assessed in this reviewhat said, given the extent of the economic burden

of FASD, it is more than likely that simple, relatively low cost prevention strategies
would represent significant value for money from a societal perspective.
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Introduction

What is FASD?

Fetal Alcohol Spectrum Disordsr(FASD) is an umbrella term used tosdebe the
spectrum of disabilities (and diagnoses) associated with prenatal exposure to alcohol
(Public Health Agency of Canada, 2005). This group of disorders encompeisses
alcohol syndrome (FAS)ietal alcohol effects (FAE), alcohaklated lrth deects
(ARBD) and alcohaofelated neurodevelopmental disorders (ARND) (Striessguth &
O6Mall ey, 2000). The most <clinically reco
cause of nomenetic intellectual disability in the Western world (British Medical
Assogation, 2007). FAS consists of measurable deficits including characteristic facial
malformations, brain and central nervous system disorders, and growth retardation.
Other associated conditions can include heart and kidney defects, hearing and
eyesight impirments, skeletal defects and immune system deficiencies.

The small molecular size of alcohol allows it to freely cross the placenta, attaining
nearly equal concentrations in the mother &tds ( O 6 L,e2@02)yThe damage
caused by alcohol depends ¢re tevel of maternal alcohol consumption, the pattern
of alcohol exposure and the stage of pregnancy during whidbtties exposedThe
teratogenic actions of alcohol can occur at any stage during the pregnancy. Exposure
to alcohol during the first tiee weeks post conception can damage early development
and neur al t ub e , 2002y Bxposuset between tl{e @odirth ered mipe
weeks is the critical period for malformations of the brain and other cranial structures.
Alcohol exposure can result organ malformations, microcephaly or armalsized

brain with a reduced number of brain celBsowth andcentral nervous syster@S)
disturbances can result from exposure to alcohol during any time in pregiéecy.
pattern of drinking is critida binge drinking is associated with an increased rate of
FAS-related abnormalities compared with drinking the same about of alcohol over an
extended period of time (BMA Board of Science, 2007).

Prenatal alcohol exposure

Existing evidence on the adverse irreudss effects of low to moderate prenatal
alcohol exposure is inconclusive and there is currently no consensus on the level of
risk or whether there is a clear threshold below which alcohol istaratogenic
(BMA Board of Science, 2007)This may be explaied by the variability of the
definitions of consumption levels, methodological problems in study design and data
analysis and determining the importance of confounding factors (such as genetic
predisposition).Alcohol is a teratogen and produces a ramfeoutcomes with
variable severity. The level of alcohol required to produce the milder forms of FASD
has been difficult to establish and remains controversial. Not all children exposed to
heavy alcohol consumption during pregnancy are affected or antealff® the same
degree (O L &,2002). It appears that a range of cofactors, such as the pattern and
guantity of alcohol consumption, stagefefal development and saeeconomic risk
factors such as poverty and smoking are import@ata on the ratesf drinking
during pregnancy are often based on self reportinglearéforeare often unreliable.

Fetal Alcohol Spectrum Disorders: Introduction



Although a number of literature reviews have found that there is no consistent
evidence of adverse health effects from low level prenatal alcohol expesigence

from animal experiments suggest that CNS damage may adter low level
exposureto alcohol (BMA Board of Science, 2000ther studies have shown that
acute exposure to alcohol can influefel behaviour, including a rapid decrease in
fetal breathing and short term changes toftttal nervous systemAkay and Muldey

1996; McLeockt al.,1983; Foxet al.,1978).

As a result of this inconclusive evidenteggre issomevariation in nationaguidelines

on alcohol consumption during pregnantie United States was the first country to
recommend that women who are pregnant or considering pregnancy should not drink
alcohol. This health warning was issued by the Surgeon General in 1981. The
Canadian Government recommended abstinence in 100&klines released in
France, Spain, the Netherlands, Switzerland and Ireland recommends that pregnant
women avoid drinking alcohol (French Ministry of Heal®®02;Spanish Ministry of
Health; Netherlands Institute for Health Promotion and Disease PreveBuoss
Institute for thePrevention of Alcohol and Drug Addictigriittle Book of Women
andAlcohol, 2003.

The Australian Alcohol Guiglines (2001) state thavomen who are pregnant or
might soon become pregnant may consider not drinking at all, bueyfdhoose to

drink should have less than seven standard drinks over a week and no more than two
standard drinks on any one dayhese guidelinesare being reviewed by the
Australian National Healh and Medical Research Coun¢iNHMRC) and draft
guidelineswere released for public consultation in October 2007. The draft guidelines
recommend wonea who é&ré pregnant, are planningragnancy or are
breastfeedingNot drinking ist h e s a f e(AustralianAlcdha Gualelines for
Low-Risk Drinking, 2007). These guidelines are expected to be finalised in 2008.

The National Institute for Health and Clinical Excellent (NICE) in the United
Kingdom published updated Antenatal Care guidelines in March 2008eThe
guidelines statéhe following:

A Pregnant wmen and women planning a pregnancy should be advised to avoid
drinking alcohol in the first 3 months of pregnancy if possible because it may
be associated with an increased risk of miscarriage

A If women choose to drink alcohol during pregnancy they shioeiladvised to
drink no more than 1 to 2 UK units once or twice a week. Although there is
uncertainty regarding a safe level of alcohol consumption in pregnancy, at this
low level there is no evidenad harm to the unborn baby

A Women should be informed thgetting drunk or binge drinking during
pregnancy (defined as more than 5 standard drinks or 7.5 UK units on a single
occasion) may be harmful to the unborn baby

The UK Department of Health guidelinggdK Department of Health Alcohol and
PregnancyGuidelineg state

A When you drink, alcohol reaches your baby through the placenta. But the baby
can't process it as fast as you can, so it is exposed to greater amounts of
alcohol for longer than you are, which can seriously affect the baby's
development.
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A Pregnat women or women trying to conceive should avoid drinking alcohol.
If they do choose to drink, to protect the baby, they should not drink more than
1-2 units of alcohol once or twice a week and should not get drunk. Additional
advice from the National Itisute for Health and Clinical Excellence (NICE)
advises women to avoid alcohol in the first three months in particular, because
of the increased risk of miscarriage.

The New Zealand Ministry of Healthreleased guidelines in 2006 which
recommendtedi ¢ hlaegstilnot to dr i(New Zealar@do h ol (
Ministry of Health, 2006) They state that WAdAThaomw i s no
consumption at any stage during pregnancy. The lower limit of alcohol intake at

which it is certain that nodwerse effect will occur for any developifegushas not as

yet been determined, and may not existo.

Epidemiology of FASD

Worldwide

Estimats of FASand FAD incidence and prevalence rates vagfween countries
FASD is more common in populations thatperience high degrees of social
deprivation and poverty, such as indigenous grotips.difficulty in determining the
incidence of FASD is due to the lack of accurate and routine data collection. FASD
diagnoses are rarely collectealtinely, and when thg are data is often restricted to
FAS only. Accurate reporting is further complicated by thek of a uniformly
accepted diagnostic criteria and poor knowledge of FASD among primary care
providers

A critique of published FAS and ARND incidence ratesireated that theoverall
worldwide incidence rag¢ wasat least9.1 cases per 1000 live births (Sampsoml,
1997). The authors note that incidence rates varied significantly between different
socicGeconomic groups.

The Australian Paediatric Surveillandait (APSU)included FAS in its surveillance
program from 2002004 (Boweret al.,2005). Of the 76 s reported to the APSU,
25 hadFAS, 49 had partial FAS antivo had suspected FAS. The surveillance
programonly detected new diagnoses of FAS as seem jpgediatrician and therefore
incidence rates were not reportéithe incidenceof FAS in Western Australia has
been reported as 0.18 cases per 1000 births (Betwadr,2000). Significantly higher
incidence rates have been reported boriginal children (2.76/1000 births)
compared with no\boriginal children (0.02/100Births).

There were approximately 0.21 cases of FAS per 1000 live births in 2004 in the
United Kingdom There is currently no reliable evidence on the incidenceASD
(British Medical Association, 2007)The Canadian government estimate that the rate
of FASD is 9 cases per 1000 births (FASD: A framework for action, 2005).

In the United States, the incidence of FAS is reported to be between 0.5 and 2 per
1000 live births (Britsh MedicalAssociation, 2007). Other prenatal alcehelated
conditions, such a&ARND and ARBD, are believed to occur approximately three
times as often as FA$hdigenous popations have a higher incidence gmévalence

Fetal Alcohol Spectrum Disorders: Introduction



of FAS due tohigher rates ofalcohol consmption. Prevalence rates as high as
20.5/1000 births have been reported in some Native American cultural groupst(May
al., 1991).

One of the highest FAS incidence rates has been reported in the Western Cape
Providence of South Africdn a study of childen aged ® years 46.2 case®f FAS

were diagnosegber 1000 childrenfMay et al., 2000) Rates of FASD would be
significantly higher.

A prospective Italian studgvaluatedthe prevalence of FAS and FASD in primary
school aged children (Mast al, 2006).The rate of FAS wasstimated to bbetween
3.7 and 7.4 cases per 1000 childrehile theFASD prevalence ratevasestimated to
bebetween 20.3 and 40.5 per 1000 children.

New Zealand

The true extent of the incidence and prevalence of FASD in New Ze#dand
unknown. Thereare no nationally consistent definitisnor diagnostic criteria for
FASD and children are not routinely screened in infancy or early childhood. Alcohol
Healthwatch estimate that based on overseas incidence rates of 3 per 1000 live births
at least 173 babies are born with FASD every year in New Zealand (Alcohol
Healthwatch, 2007). This can be compared to cystic fibros®.3aper 1000 live

births, Down Syndrome at 1lep 1000 and cerebral palsy a2® per 1000 (Alcohol
Advisory Council and Ministry of Health, 2001). However other studies have
estimated higheFASD incidence rates in New Zealand, with Cumisal., (1994
estimating that 360 babies are born with FASD each year, and Leversha and Marks
(1995 estimating that there are beten 200 and 3540 babies born with FASD each
year.

The New Zealand Paediatric Surveillance Unit (NZPSU) collected data on the
incidence and prevalence of FAS in New Zealand from July 1999 to December 2001.
In 2000, 29 cases of suspected or definite FAS weperted. The incidence of FAS
was found to be 2.9 per 100,000 children below 15 years opageear. The report
notes that the incidence of FAS was low compared to other countries, possibly
because only a small number of New Zealand paediatriciaresdiagnosing children

with FAS (NZPSU, 2000).

Burden of FASD

FASD is associated with irreversible damage to neural development and leads to
lifelong consequences for the individual, their family and society. FASD is therefore a
significant contributor tahe burden of disease, to the burden of social costs and to
health inequalities.Both primary disabilities (resulting from organ and central
nervous system deficits) and secondary disabilities (developed over time because of
the lack of interventions) assiated with FASD are 100% preventable if women
abstain from alcohol use during pregnancy.

A study by Salmon 2008 described the experience of New Zealand mothers and their
biological children with FASDThe mothers described a range of issues of concern
for their disabled offspng and themselverelating to health, social, educational,
judicial systems, lack of knowledge by professionals and problems in diagnosis, to
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being oppressed and stigmatized. Cognitive concerns for the offspring included
attentiondeficit, absence of fear, diminished memory and comprehension and
inability to acknowledge and understand consequences. Behavioural issues included
excessive crying or no crying as a baby, lying, stealing, hyptvrity,
aggressiveness, destructivenessusl promiscuity and few friends. Other issues of
concern were delayed milestones and numerous health problems.

A study of New Zealand caregivers raising children with FAEYmes 2004)
reported the following

A 58%reportedmental health problems such serious depression, suicide
attempts, panic attacks and attention deficit disorders

93%lied frequently

75%hadproblems with theft

76% damaged property

26%lit fires

70%wereviolent

96%hadanger problems

56% hadsexuality problems

50% needed redmr supervision in adulthood

To I I 3o 3> 3o D D

These findings are similar to a longitudinal study of secondary disabilities in a
population affected by FASD in the USA (Streissgethal., 1996). This study
reported that

90% had diagnosed mental health problems

80% ofadults were dependent for their daily needs

80% had employment problems

60% were expelled from or dropped out of school

60% had been in trouble with the law

50% had inappropriate sexual behaviour

50% had been confined for mental health reasons, dlaodadrug treatment

or as a consequence of law violations

30% had alcohol and drug problems (prevented from being more significant
due to family intervention and control)

> P> D> D> D>

A Swedish studycompared adult outcomes in children born to young mothers who
fell pregnant during a period in which a state monopoly on alcohol sales was
restricted in selected counti@dilsson, 2008) The experiment was terminated early
after investigators found that there washarp increase of alcohol consumption in the
experimemal counties, ggecially among youthBoth counties reported a more than
tenfold increase in beer consumption during the experimental period. Children who
were in utero during the studyhad significantly reduced earnings, higher welfare
dependence rategnd lower educational attainments compaweth children who
werein uteroin the periods before and after the experiment

The financial implications of FAS and FASD have never been assessed in New
Zealand but anecdotal evidence and finanegtimates rom overseas suggesta
significant financial burdeAlcohol Healthwatch2007).Using a prevalece rate of
3/1000 live births these cases would conservatively be costing New Zealand

Fetal Alcohol Spectrum Disorders: Introduction



taxpayers @ extra $3.46 million per annum. If lifetime care costsHAS and FASD

were calculated together with a higher estimated prevalence rate (which is likely
given the current drinking culture in New Zealand), then it can be assumed that FASD
is costing New Zealanad substantiahmount ofavoidable expenditure.

Without appropriate knowledge and services to manage the needs of people with
FASD appropriately, the unmet need of individuals widvitably result in increased
cosk and duplication of ineffective services acrbBgimes and generations. The cost

of diagosis, early intervention and ongoing support by appropriately trained
personnel would likely be much less than the cost of not identifying and treating
FASD affected individuals appropriately and would be far less traumatic and
dysfunctional for familiegAlcohol Healthwatch, 2007).

Potential strategies to reduce the burden of FASD

There are a number of strategies that may be utilised to help reduce the burden of
FASD. These include the use of effective screening, prevention and management
programs, ad acurate methods of diagnosifgASD. Each of these strategies is
briefly described below.

Screening
In the context of FASD, screening can refer to any of the following situations:

1. Prenatal screening

A screening of women prior to conception or birth to idgntibmen at high

risk of having a child with FASDe(g, screeningy a GP)
2. Postnatal screening

A Screening of mothers to trigger referral of children considiely to have
FASD to a paediatrician for formal diagnosis of FA®Dy( asking mothers
retrosecti ve questions about alcohol consum
pregnancy)

A Screening of children to trigger referral of children considered to be at risk
of FASD to a paediatrician for formal diagnosis of FASy( through the
health system, educationstgm, the mental health system, the judicial
system or social services)

In this report, prenatal screening will be discussed as a possible first step in secondary
and tertiary prevention strategies. Postnatal screening of the mother or child will be
discwssed in the context of diagnosis.

Prevention

A comprehensive preventative approach should consist of a universal prevention
strategy targeted at the general populat@well as a more selective approach aimed

at subpopulations considered to be at higgk. Prevention strategies are often
categorised as primary (or universal), secondaryertiary. In the case of FASD,
primary prevention strategies aim to educate gheeralpublic about the risks of
drinking during pregnancysecondary prevention ingdes screening, early detection
and treatment of pregnant womenwomen with an increased risk of having a child
with FASD, whilst tertiary prevention aims to change behaviours of women who are
considered to be at very high risk of having a child with BAMay, 1995).May
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(1995) suggests that primary prevention (stopping maternal drinking before
pregnancy starts) is needed for most of the female population who are of childbearing

age, secondary prevention (early detection and treatment) may be neocasddryof

25 percenbf women of childbearing potentjand tertiary prevention (changing the
behaviour of women who are at very high risk) is appropriate for only 2 to 6 percent
women of childbearing potentiaEarly appropriate intervention provides daisial

benefits for individuals, families and the population as a whole, including preventing
further harm in current and subsequent pregnancies, finding and identifying children
like to haveFASD and redeokengtioomaind FASD (Al co
2007).

The need for prevention strategies in New Zealand

FASD is 100% preventable if a wam abstains from alcohol use during pregnancy.
In New Zealand, 81% offomen @ childbearing age consunacohol (Statistics NZ,
1998and New Zealand Health Surve3008. Evidence suggests that there has been
an increase in the prevalence of excessive drinking amongst women, especially young
women.Historically young men consumed more than young women, however there is
now asmaller difference between the amounalafohol consumed by young memnda
young women (Alcohol Advisory Council of New Zealand and the Ministry of
Health, 2001).The New Zealand Health Survey (2008) reported men were twice as
likely to have a potentially hazardous drinking pattern when comparedomen
(28% vs 12%). Hazardous drinking was most common in those agedi idars, and

was reported by 50% of men and 33% of women in this age gfoamparison
between the2000 National Alcohol Survegnd the1995 NationalAlcohol Survey
found that woren of all agesincreasd the quantity of alcohol that thegonsume

with the increase most promineainong those ages 1§, 1819 and 224 years
(Alcohol and Public Health Research Unit, 20High rates of drinking in these age
groups, combined with dsk of unplanned pregnancies, suggests that many fetuses
are likely to be inadvertently exposed (Elliott and Bq2&08)

Secondary and tertiary prevention strategies also play a key role in reducing the
incidence of FASD. New Zealand research indicdias25% to 42% of women drink
during pregnancy (McLeod et al 2002; Watson and McDonald 1999; Counsell et al
1994) and about 10% drink to intoxicating levels (Watson and McDonald IB®S).

is similar to results of an Australian survey, which reportetdG8% of womendrank
alcohol duringtheir pregnancyColvin et al, 2007) A 2006 survey found that more
than 50% of New Zealand women believed that if a pregnant woman wanted to drink,
then some alcohol was safe in pregnancy (Parackal et al, 2006).rmotgenearly

20% of all women had binged on at least one occasion in pregnancy, most having
done so before they realised that they waegnant.Therefore, poviding education

to New Zealand women of childbearing age about alcohol consumption in prggnanc
IS an important preventive measure.

There is no nationally consistent definition or diagnostic criterion for FASD in New
Zealand. In addition, there is no comprehensive approach to FASD education,
prevention or the management of FA®&fMected individuals As discussed
previously, this is partially a result of the lack of scientific information and consensus
within the medical communitye(g. the amount, frequency and timing of alcohol
consumption during pregnancy that leads to FASD remains uncl@argcent
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Australian study reported that almost half of surveyed obstetri¢#h8%) said that
they did notroutinelyask about alcohol in pregnancy and only 4 §&e advice that
was entirgy consistent with theustralian National Health and Medical Research
Council guidelines (Elliott and Bower, 2008).0Only a small proportion(15.9%)
routinely provided inbrmation about the consequenoésalcohol in pregnancylhis
may reflect dack of knowledje. Only 17.5% of obstetriciassirveyed could identify
the diagnostic features of FAS ariiV.1% thoughtttey were not sufficiently awaref
FAS.

Primary prevention strategies

Universal preventiomprogramsaim to educate the broadpublic about the risks of
drinking during pregnancy Alcohol Healthwatch, 2007 The citical time of
development is usually before a woman recognises that she is pregnant and seeks
advice from a health rpctitioner. This is particularly Alcohol Healthwatch
recommend that greater emphasis needs to be placed on preconception care to focus
public attention towardalcohol anddrug avoidancebefore pregnancy is detected.
Advice should also be gimeto women at the time their pregnancy is confirmied
ensure that the greatest number of oppditsito reduce riskare taken. This is
particularly elevant for teenage pregnancies, with studies suggestion that one or both
parents had been drinking alcohol during as many as 50% of teen pregnancies (Burke
1998).

Pregnancy health advisory labels have become a growing trend internatsothéye

one ofthe most common primary prevention strategiese United States, South
Korea, Columbia, France, Finland and South Afrieguire warning labels for
alcoholic beveragethat advise consumeebout the risk ofirinking alcohol during
pregnancyAs of 1 Janary 2007, 22 3 states have also mandated that in every place
where alcoholic beverages are sold (stores, bars, restaurants etc.) there are to be
posted signs recommending that women avoid alcohol during pregnancy or when
planning a pregnancylhese signsnustinclude referral numbers to an alcohol and

drug help line or an FASD information line.

The United States has required thaarning labelsbe placedon all alcoholic
beverages sinc&989 however there is still debate about thiectiveness of this
prevention strategyAwareness has been relatively high among the adult public as a
whole (Dufouret al.,1994; Greenfield, 1997with avarenessatesas high as 80% in

inner city African American pregnant womejankin et al., 1996). However,
awareness lels are not consistent across populations. Mef9gear olds, heavy
drinkers and tlose with a higher education léweere more likely to report having
seen the labels (Gravek993). Awareness is high among those at most risk, with a
study finding thashortly after the appearanoéthe labels 39% of the womeiaged

18 to 29 years classified as ‘heavy' drinkers (those drinking five or more drinks at least
once a week) were aware of the warning label, compared to 12% for abstainers
(Kaskutas and Greewefd, 1992) However there is little evidence that awarenafsa
warning labelleads to achange in behaviourThe frequency of drinking among
pregnant women increasdour-fold between 1991 and 1995 (Centers for Disease
Control, 1997) and there has beenahange in the percentage of adults who regard
drinking during pregnancy as being 'very harmful' (Mageal., 1991; Maziset al.,

1991; Scammoret al., 1991; Graves, 1993; Hankiet al., 1993a,b). A study of
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pregnant Native Americans and African Ameane found that although there was a
high level of awareness of warning labels, only-bfie were aware that FAS was
related to alcohol consumption (Kaskyta800). The women did not understand that
abstinenceat any time during the pregnancy was bernafiand believed that wine
coolers were safer to drink during pregnancy than lightiner studies have found a

high rate of false positive respons@gssponses incorrectly identified as positive)
when women were asked if they were aware of alcohol watabwjs, with 35% of
pregnant women stating that they had seen a warning label on alcohol bottles prior to
their introduction (Hankiret al.,1993).

Studies have also shown that warning labelsdrdga small and transient impact on
drinking during pregnecy among inner city African American womewijth the
effect confined to 'light' drinkersi.¢. those with the lowest risk) (Hankiat al.
(1993ah,1996 cf. also, Scammoet al., 1991; Kaskutas and Greenfield, 1992;
Graves, 1993). The deterrent effect agndreavier drinkers and women with high
parity has been minimal (Hanket al, 1993a, b, 1996). Heavy drinkers may be more
likely than occasional drinkers to be aware of the warning label (Kaskutas and
Greenfield, 1992), but they are also less inclinedctooa that knowledge than are
women whose risk for birth defecis very low. t is only the drinkers whose
consumption is not yet at the compulsive stage that have altered their drinking
behaviour in response to these public education efforts (Haetkigh., 1993ab).
Theref or e-r ws iknéworfed aviio. havepreviously abused alcohol or
women who have already had a child diagnosed with FASD) should be additionally
targeted by intervention protocols by health practitioners and referral to specialist
alcohol services as part of a comprehensive approach to FASD (British Medical
Association, 2007).

Research suggests that there are familiarity effects associated with labels, whereby
less attention is paid to label messages over time as people becomie tiseid
presence. This has been shown in studies that report that awareness of the alcohol
beverage warning label has attenuated over time (Hankin, 2002).

Mass education campaigns, such as TV advertisements, newspaper articles and
pamphlets have also be@ised a primary prevention strategies. However, there is
little evidence that these strategies are succeskfuSaskatchewan, Canada, the
incidence of FAS has remained unchanged over-gea0 period, despite intensive
provincial and national educati@ampaigns raising public awareness of the potential
dangers of excessive drinking during pregnancy (Habdtiek.,1996).

Abel (1998) suggests that primary prevention strategies need tohargdulalcohol
userather than alehol consumption. Anore effective policy may be a combination

of targeted prevention strategies and higher taxes on alcohol beverages. Studies have
shown that heavy drinking and binge drinking are sensitive to alcohol price changes.
Consumers of alcoholic beverages (includingvigedrinkers) increase their drinking
when prices are low and decrease their drinking when prices are high @addqr
2003). Although there is strong evidence that increasiluphol beverage xa&s and
prices results in a reduction in alcohol relatedbpems, thereal price of alcoholic
beverage$as decreased in many countries over thebldstearsA major reason for

the price decline has been the failure of governmémténcrease tax levels in
accordance witlinflation. The British Medical Associain stated that theris strong
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and consistent evidence that alcohol consumnptand rates of alcohotlated
problems are responsive to pri@MVA, 2007) It has been estimated that a 10 per
cent increase in alcohgirices in the UK would lead to a 10 peent fall in
consumptionHeavy drinkers and young drinkers are particulaglgponsiveo price
changes The BMA concludes that there is a cleglationship between the
affordability of alcohol and the level of consumptidrhis relationshigorovides an
effective tool for controlling levels of consumption andiueing levels of alcohol
relatedharm.

A review by Deshpandet al (2005) suggested that social change strategiesatsay

be effective in promoting abstinence during pregnancy. These inclustaagive
alcoholfree socialisation (such as alcohol free clubs), educational posters at point of
sale and encouraging male partners of pregnant women to engage in responsible
drinking.

Secondary and tertiary prevention strategies

Secondary and tertiary @rention strategies are interventions directed at a specific
subgroup of women. They can be targeted to a broad population (such as any pregnant
women) or a well defined population (such as women whee ladused alcohol

during a previous pregnancy). Theaeknature of the intervention depends on the risk
status of the targeted populatioWomen are typically selected for a secondary or
tertiary intervention using a screening tool (see following section for more
information on screening tools).

A common tageted prevention strategy is a brief intervention (Chang, 2002). This
typically consists of assessment, direct feedback, establishing contracts, setting goals,
behavioural modification techniques and written materials such as self help manuals.
They can beaiven by a variety of providers in a broad range of clinical settings. Brief
interventions are most appropriate for individuals with mild to moderate alcohol
problems. They are therefore most suitable forinsebroad population, such as all
pregnant wmen attending an antenatal clinical, as only a small proportion of
pregnant women have severe alcohol problems. The time required to administer a
brief intervention is variable, but typically takes a single sessior2oidurs and one

or more brief followup sessions.

Brief interventions can take different approaches, such as motivational or
confrontational. Motivational interventions aie2 most common and aim to enhance

a patiens motivation to change their drinking behaviour by exploring and resolving
the reason for their ambivalence. The provider giving the motivational intervention
should express empathy, avoid argumentation and support the gatdfefficacy.

Extended interventions are most suitable for targeted populations efiskgliomen.

As with brief interventions, there are a large number of strategies which take a variety
of forms. Extended interventions will often require patients to attend multiple sessions
over a number of weeks or months. Depending on the targeted populationtspatien
may be seen by a team of providers such as clinicians, social workers or specialists in
substance abuse.
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Other targeted prevention strategies include providing brief advice (such as verbally
advising a pregnant woman rtotdrink alcohol or providing @amphlet), other forms

of counselling (such as directha®nfrontational counselling), educational
intervention skill-basedcounselling and cognitive behavioural treatment.

Prenatal screening tools

Screening tools are often used to identify women wholdvbanefit from secondary

and tertiary prevention strategiésscreening program can be universal (all pregnant
women are screened) or targeted (only women at high risk of having a child with
FASD are screened). Universal screening reduces the riskiziartis making ad hoc
judgements about which women are likely to be at risk and reduces stereotyping and
stigma.

There are currently no laboratory tests that can detect regular alcohol use during
pregnancy. Breath analysis or urinalysis can be ineffeesvalcohol is metabolised
rapidly and it is unlikely that women will drink immediately prior to a clinical
appointment. A number of biomarkers suchsasum gammalutamyltransferase,
aspartateaminotransferases and alanine aminotransferases have bessedsfor

their ability to detect alcohol consumption during pregnancy; however, no strong
correlations have been reported.

There are several hundred screening instrumawnéslable which aim to identiy
patients with alcohol problemsMost screening tosl involve an interview or
guestionnaire anduse selfreported measures of alcohotonsumption during
pregnancywhich are often unreliabl®rinking behaviour is often poorly estimated
due to thevariation in alcohol concentration in different drinks aradiation inthe

size of drinks(particularly between drinks served in bars and restaurants compared
with drinks served at homeypelfreporting is prone to recall bias, particularly if
guestions are asked postnatally. The period between conception amdhneseg
recognition is particularly prone to recall bid¥8omen may deliberatelynderreport
alcohol consumption due to the stigma associated with drinking during pregnancy.

As a result of these factors, thasea considerableisk of underestimating altol
consumptiorwhen relying on selfepored information This can resulh systematic
misclassification with women who drink heavilyeporting their consumption as
moderate, and those who drimoderately reporting light or no consumptidrhis
contributes to inaccuraterisk estimatesand difficulties in studying the association
between alcohatonsumption and health outcomes.

Screening tools whiclaverage weekly amounts of drinkiregin mask episodes of
binge drinkingand fetal exposure to peak levetsf alcohol. Evaluating an average
level of drinking overlongertime periods might obscure risks related to particular
timing of the exposurée.g.during the month of pregnancyleally, screeningshould

be performed prospectively and evalu#te timing frequency,amount, duration,
pattern and variability of drinking acrode course of the pregnandyowever, this is

often not feasible in the clinical setting as clinicians do not have time to make detailed
assessment@articularly if the aim is to hee every woman undergo the screening
process) Therefore, screening tools use questions (or items) which aim to identify
drinking in a rapid and easy to administer format.
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Two of the most frequently usestreeningtools in the general populatioi.e. not
specifically pregnant womergre the AUDIT and CAGE questionnair€gable 1).

They aredesigned to identify individuals with hazardous or risky drinking behaviour.
AUDIT is considered to be a more sensitive scregrbol, while CAGE is more
accurate in detection of lifetime and currératrmful alcohol use (Whitlock, 2004).
The key complication with these standard screening tools is that they are less effective
at detecting problem drinking among womeranthmen (Chag, 2001). This is
attributable to the fact that these instruments are typically devefopaden, who
have different drinking patterns and different thresholds for problem drinking. They
are designed to detect levels of alcohol consumption which wikradly affect an
adult, although these levelmay be significantly different to the alcohol consumption
that places #etusat risk of FASD.

Table 1 Screening tools designed for use in the general
population

AUDIT The AUDIT is a 10-item screening instrument developed by the World Health Organization
to detect problem alcohol use and risk drinking among primary care patients. It includes 3
dimensions of alcohol-related risk/problems: (1) hazardous alcohol used frequency of
drinking, typical quantity, frequency of heavy drinking, (2) dependence symptomsd impaired
control over drinking, increased salience of drinking, morning drinking, and (3) harmful
alcohol used guilt after drinking, blackouts, alcohol-related injuries, others concerned about
drinking.

CAGE The CAGE is a 4-item screening instrument designed to detect lifetime history of alcoholism
that can be modified to detect recent/current alcoholism. The CAGE acronym reflects the

foll owing: ACo for fedlringi hbe AA6df bD pE
criticizing your drinking, fAGo for feeling
an fepenero (a drink upon arising in the m

Abbreviations: AUDIT=Alcohol Use Disorders ldentification Test

As a result of the issues discussed abgwegific screening tools for pregnant women
have been developed. Two common tools are th&CE (a modification of the
CAGE questionnaire) and the TWEAK gble 2). Rather than identifying women
with an alcohol abuse problem, they are typically used to identify women who would
benefit from further information on the risks of drinking during pregnaityese
screening toal are specific and sensitive when used in the pabrstting, and are
considered the most appropriate screening toolsdéecting potentially harmful
prenatal alcohol consumption.

Table 2 Screening tools designed for use in the pregnant
wom an

T-ACE The T-ACE is a modified version of the CAGE, designed to detect drinking and alcohol use
di sorders among pregnant women. ATO stands
criticizing your drinking, fACo0 for feeling
havinganfieye@ener o (a drink upon arising in th

TWEAK | The TWEAK is a 5-item scale developed to screen for alcohol problems and risk drinking

during pregnancy. AiTO stands for tolerang
or complainingabout your drinbkpeger 8EOAAOrf eyeamne
AKo for feeling the need to cut down on dr

Other screening tools are used in researble.Michigan Alcoholism Screening Test
(MAST) is a detailed, 2item questionnaire thas designed for use in the general
population.The Timeline Follow Back methods an interview technique that assists

Fetal Alcohol Spectrum Disorders: Introduction
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research participants and treatment clients in recalling past drirBotf. of these
methods are considered too time consuming for mdbe clinical setting. They are
commonly usedh the validation of shorter screening tools.

There are significant methodological issues surrounding the evaluation of screening
tools in the prenatal settinfhese are discussed in more detail on e Briefly,
thereisnoogol d standard?o, or test which <can
drinker with 100% accuracy. Therefore all screening toolseapduated against
comparator which itself is not necessarily validnyAscreening tool must be
considered in the context of its sensitivity and specificity, which changes depending
on the definition of a Opositive respons
sensitive and 100% specific, but in practice an increasensits/ity is typically
associated with a dezase in specificity. A balance between these two outcomes must

be achieved. The importance of sensitivity and specificity must be assessed in the
context of the intervention that pregnant women will receitiedy are selected using

a particular screening tool. It is therefore difficult to evaluate screening fwools
prenatal alcohol consumptiamisolation.

In New Zealand, all midwives routinely screen women for alcoBelas part of the
first prenatal vig. Midwives ask women about their alcohol consumption prior to
pregnancy and during pregngres part of an extensive prenaasessment.

Diagnosis

FASD is often described as a hidden or invisible disability as the disorders associated
with FASD are dificult to diagnose. Early and accurate diagnosis is critical as it
allows access to interventions and resources that aim to prevent the development of
secondary disabilities (e.g., unemployment, mental health problems, trouble with the
law, inappropriate exual behaviour and a disrupted school experiense)early
diagnosis will also allow appropriate intervention, counselling and treatment for the
mother and may prevent the birth of affected children in the future.

Diagnosis of FAS occurs more frequenthan a diagnosis ofother componentsf

FASD. Children with FAS develop distinctive facial characteristics included a flat
elongated philtrum, a thin upper lip, small wide set eyes and a small head
circumference. In the absence of full presenting featafdsAS, the link between
cognitive disorders and prenatal alcohol exposure is often not made at the clinical
level because clinicians are not trained in FASD identification. Diagnosis is further
complicated as many of the symptoms of FASD (such as growpaiiment,
cognitive impairment and learning disabilities) can have a range of causes. Some of
these causes have a higher visibility and recognition than FASD (such as attention
deficit hyperactivity disorde)) and consequently clinicians may not link atten
disorders to FASD. A general physical and neurologic examination, including
appropriate measurements of growth and head size, assessment of characteristic
findings and documentation of anomalies (e.g., cleft palate, congenital heart defects,
epicantic folds, high arched palate, poorly aligned or abnormal teeth, hypertelorism,
micrognathia, abnormal hair patterning, abnormal palmar creases, skin lesions) is
required to exclude the presence of other genetic disorders or multifactorial disorders
that cauld lead to features mimicking FAS or partial FAS (such as Aarskog syndrome,
Dubowitz syndome, Maternal phenylketonuriafetal dfects and Toluene
embryopathy)(Chudleyet al, 2005.
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There are a range of screeneugd diagnostitools that identify childen who should
undergo a full FAS or FASD diagnosis by a trained specialist (typically a
paediatrician). Screening involves assessing a range of features such as physical
defects, cognitive defects, CNS abnormalities and the presence of characteradtic faci
features. As part of the screening process an assessment of maternal alcohol
consumption during pregnancy will often be conducted. This can involve the clinician
asking the mother about her alcohol use
alcohd use screening tooScreening must be approached with cautiamghere is

often a social stigma attached with any evaluation concerning prenatal alcohol
exposure (National Centre on Birth Defects and Developmental Disabilities, 2004). In
other families,direct information about alcohol use during pregnancy may not be
available or only suspected.

There are a number ofommonly used diagnostic tool§hese include criteria
published by the Institute of Medicine, updated Institute of Medicine criteriaj-the
Digit Diagnostic Code and guidelines published by the Canadian Government and the
Centre for Disease Controlhe diagnostic criteria are broadly comparable, and use
an assessment of physiaddaracteristicand maternal prenatal alcohol consumption

to dagnose FASD or FASKey diagnostic features of FASD and FAS are
characteristic facial abnormalities (such as flat upper lip, flattened philtrum and flat
midface shown inFigurel), growth retardation an neurodevelopmental abadities
including decreased cranial size, structural brain abnormalities, impaired fine motor
skills and poor hangye coordination. Some diagnostic criteria also present criteria
for alcohol related birth defects and alcohol related neurodevelopmentadietis
neither of which are designed to be used in the clinical setting.

Figure 1 Characteristic facial features associated with
FAS

Discriminating features

i Associated Features
Short palpebral fissures

____Epicanthal folds
Flat midface _ I
—— ~_

Short nose _ T Y ~ lownasal bridge

____Minor ear anomalies
Indistinct philtrum ____

Thin upper lip _ ___Micrognathia

(Best Start, Ontario)

There are a number of issues which must be considered when assessing the feasibility
of introdwing an FASD diagnostic servicélthough tese issues will not be
discussed further in this reppttiey include:

A The significant amount of time that it takes to make a diagnosis
A The need to use a multidisciplinary team

Fetal Alcohol Spectrum Disorders: Introduction
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A The possibility of an increased eadf an abortion if a pregnant women is
screened for alcohol use and told the risks of consuming alcohol during
pregnancy

A The opposing views around the ethics of diagnosis, including the argument
that it is unethical to diagnose a child because it hagdtential to elicit guilt
and shame for the mother and family, and the argument that a child must be
diagnosed so that they can undergo early intervention and reduce the effect of
secondary disabilities

Adult diagnoses

Diagnosis of adults creates speciahibenges in all aspects of the diagnosis. Physical
features may change over time, there may be agiclgrowth, and cumulative
environmental influences may distort the evaluation of brain functibme
characteristic craniofacial malformations of FASD dlish over time, however
microcephaly, a poorly developed philtrum and a thin ogjge and, to a lesser
degree short stature persist (Sphor et al.,, 200Fhe adul t 6s hi story
additional traumatic head injury, alcohol and drug abuse, and hinesatléh problems.
Although tests for the various domains are readily available, clinicians working with
the adult FASD population find that the tests are often not sensitive tlifegatues.
Reliable prenatal alcohol exposure history and informativih iecords may be
unavailable, making assessmemtre complicatedChudleyet al, 2007).In addition

to the data required for the diagnosis, an assessment must include additional
components such as functional literacy and numeracy, employability ahty qda

life, which fall within the domain of adaptive skills. The clinician should not rely
solely on the selfeport of the individual who is alcohaffected; the history and
abilities of the individual must be verified by a reliable souf€leudleyetal., 2009.

A further challenge is educating primary care physicians about the recognition and
possibility of FASD so that they may be referred for a diagnostic evaluation (Chudley
et al, 2007).

Although adults may have developed significant secondaabdities, a diagnosis of
FASD can mitigate progression. Individuals can receive appropriate interventions and
reduce the effect of their secondary disabilities. It can also provide an individual with
a reason for their disabilities and improve their amiions to FASD services
(Chudleyet al.,2007).

Management

The types of services required for individuals with FASD and their families vary
according to the areas of the brain which have been affected, the age or level of
maturation of the person, the kbaor function of the family and the overall
environment in which the person is living. Management strategies should therefore be
individually tailored to each child and their current social status as well as their
specific cognitive, behavioural, physicand CNS deficitsit should be noted that
individuals with undiagnosed FASD or those who are not specifically being managed
for FASD are likely to beutilising a variety of healthcare services, however their
delivery may be less than optimdlherefore he introduction of specialised FASD
services may result in a more appropriate utilisation of existing services rather than a
significant additional burden to the healthcare system,
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Early intervention programs improve developmental outcomes of primatyildiea

and are critical factors in preventing secondary disabilities from developing. é¥lotz

al., 2006; Steissgutkt al.,1996).Primary disabilities are the result of direct damage

to the central nervous system as a result of prenatal alcohol expdbese include
developmental delay, hearing and eyesight problems, memory problems, epilepsy,
physical birth defects and organ damalgegeneral major disabilities are detected
when the child presents to a clinician, although the disability is oftetinked to
prenatal alcohol exposur8econdary disabilities are those that develop over time, and
are predominately due to a lack of appropriate and timely protective interventions
(Steissguttet al.,1996)

Typical interventions for children with FASBhay include physical therapy, speech
and language therapy, occupational therapy, social skills training, vocational training
(including basic skills required for daily living), training for specific job skills and
education programs for parents, caregivard teachers.

There are a number of practical issues which must be considered when assessing the
feasibility of introducing an FASD management plan. These issues will not be
discussed further in this report. The development of an FASD diagnostic and
mana@ment plan must be performed in parallel as there are ethical issues to consider
when diagnosing an individuatith FASD but not providing adequate treatment.
There is currently a lack of expertise and workforce capacity to management the
problems associatl with FASD, and these problems must be addressed as party of an
overall strategic approach.

The effect of other drugs during pregnancy

Research investigating the effects of alcohol and othesphammaceutical drugs on
pregnancy is generally segregated bt he t ype of ,2002).Jhe@nc e
have been few longitudinal studies analysing the interactive effects of prenatal
polydrug exposure. There is evidence that tobacco, marijuana and cocaine
individually reducdetal oxygenation by restricting etine blood flow, while smoking

and caffeine may reduce the level of certain nutrients. These effects may enhance the
teratogenic effects of alcohol (Young, 1997). However, a prospective study found no
increased risk of FAS with prenatal drug exposuresudlicg cigarettes, opiates,
cannabis and cocaine (Solatlal.,1993).

Alcohol is a legal and socially acceptable drug. In contrast, most other non
pharmaceutical drugs which place tletus at risk are illicit and result in different
adverse outcomesCocine use is associated with an increased risk of placental
abruption, preterm birth and developmental and cognitive defects. Women who take
heroin during pregnancy risk preterm birflietal death, stuntedetal growth and
behavioural problemg:etalexposue to amphetamines increases the risk of placental
abruption, restrictedetal growth, developmental and behavioural defects fatal

death, while the use of ecstasy is associated with-tlermg learning and memory
problems. Othr drugs such as phencyahd, ketamine, ysergic acid amideglues

and solvents can cause adverse outcomes including poor muscle control, behavioural
and learning deficits, low birth weight, limb defects and heart defects. Infants who are
exposed to drugs addictionin utero canexperience severe withdrawal symptoms
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after delivery. The severity and onset of the withdrawal symptoms varies depending
on the drug and the level of substance abuse during pregnancy.

Strategies toeduce the harm caused by Aamarmaceutical drugstherthan alcohol

are quite distinct from those used in FASD screening, prevention, diagnosis and
management. Consequenthterature evaluating the effectiveness of strategies to
reduce the use of drugs other than alcohol in pregnangycénnabis and opias)is

not evaluated as part of this report. Studieduding women with alcohol and other
drug addictions will be included in this review if they report an appropriate FASD
outcome. Only information related to alcohol usas beenextracted from the
publicationand included in this reporHowever, studies in women with alcohol and
other drug addictions which do not report FASD outcomesexcluded from this
review, asarestudies in women with other drug addictions only.

Fetal Alcohol Spectrum Disorders: Introduction
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General Methods

As discussedhere are a number of different strategies that camsbdto reduce the
burden of FASD including screening, prevention, diagnosis and management. While
each of these strategies will be addressed in this systematic review, the level of detall
assessedor each strategy will vary. As prevention is considered to be the most
beneficial method of reducing FASD, this will be assessed in the greatest detail, with
a full systematic review of all levels of the available evidence included for
assessment. As sudhll levels of evidence including existing systematic reviews and
clinical practice guidelines, as well as different types of original studies will be
eligible for inclusion.lt should be noted that prenatal screening to identify women at
risk of having achild with FASD will also be included in this section.

Postnatal screeningidgnosis and management of FASD will also be evaluated;
however the review of these strategiessl i mi t ed-l evelad 6t epi ew of
systematic reviews and clinicalgmtice guidelines. A brief narrative discussion of
nonsystematic but high quality, comprehensive reviamso included in the report.

In addition, aLevel 1 economic evaluation is included as part ab thystematic
review. In the case of this reviewis will encompass an estimate of the economic
burden of FASD in New Zealand, an assessment of existing published economic
evaluations of strategies to reduce FASD, and a qualitative (and if possible
guantitative) discussion of the ¢amplications of impementingstrategies that have
been identified by the systematic review of the literature that are considered to be of
potential value in New Zealand.

Research questions

The clinical questionto be answered by this reviewere defined by staff from the
Population Health Directorate of thdinistry of Health In general, the aim of this
review was to evaluatthe four main strategies for reducing the burden of FASD:
prevention, screening, diagnosis and management

The specific research questions for eacratsgy are listed in each appropriate
section.

Literature search

A systematic method of literature searching and selection was employed in the
preparation of this review. Searches were limited to English language material
published from <1966 onwards. Theearchesfor the different strategiesvere
conductedetweenl7 March 200&nd9 July 2008 Therefore, studies published after

9 July 2008were not eligible for inclusion in the systematic revi@gparate searches
were conducted for each of the FASD tgges under review, as well as for the
economicanalysis
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The following databasésebsitesvere searched:

Bibliographic databases
A EMBASE
A Medline
A Scopus
A Psychinfo

Review databases
A Cochrane Database of Systematic Reviews
A Cochrane Central Register of Cailed Trials
A Database of Abstracts of Reviews of Effectiveness
A Health Technology Assessment database
A NHS Economic Evaluation database

HTA Groups

A INAHTA website databasduttp://www.inahta.org/Search2/2pel
MSAC: http://www.msac.gov.au/

ANZHSN: http://www.horizonscanning.gov.au/

NZHTA: http://nzhta.chmeds.ac.nz/

NICE: http://www nice.org.uk/
AHRQ/USPSTFhttp://www.ahrg.gov/

CADTH: http://www.cadth.ca/

SBU: http://www.sbu.se

KCE: http://kce.fgov.be

> D> > > B>

Clinical Practice Guidelines
A National Guideline Clearing House databdg#p://www.guideline.gov/
A Agency for Healthcare Research and Quality: http://www.arhg.gov
A US Preventative Services Task Force: http://www.ahrg.gov/clinicfispsn
A Scottish Intercollegiate Guidelines Network: http://www.sign.ac.uk

The reference lists of included papers were scanned to identify anyepesved
evidence that may have been missed in the literature search. Hand searching of
selection of releant journals was also conducted. ©ntacting of authors for
unpwlished research was not undertaken in this revi@wreview of specific
conferenceabstracs, selected by staff from the Population Health Directorate of the
Ministry of Health was also undeken

Search terms were searched for as keywords, exploded where possible, and as free
text within the title and/or abstract, in the EMBASE and Medline databases.
Variations on these terms were used for Cochrane library and HTA websites modified
to suittheir keywords and descriptors. The search terms, search strategy and citations
identified are presenteseparately for each strategy in the relevant section of this
report.

The specific literature searches conductdédr each strategyand the economic
evduationarelisted in each appropriate section.
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Assessment of study eligibility

Studies were selected for appraisal using adt@ge procesgirst, titles and abstracts
(where available) identified from the search strategy were scanned and excluded as
appropriate. Second, the full text articles were retrieved for the remaining studies and
selected for inclusion and appraisal in the review if they fulfilled the study selection
criteria outlined below. Doublehecking of the eligibility of studies by a sed
reviewer was not undertaken.

The assessment of eligibility for each stratisgisted in each appropriate section

Appraisal of included studies

Dimensions of evidence

The aim of this review was to find the highest quality evidence to answer tiaalclin
guestios being asked In accordance with  NHMRC guidance, the following
dimensions of evidence were reviewed for each of the included stiidigie @). It is
important to recognise that the value of a pietevidence is determined kil of
these dimensions, not just the level of evidence.

Table 3 NHMRC Dimensions of evidence

Dimension Reviewers definition

Strength of the evidence

Level (see Table 4 below) The study design used, as an indication of the degree to which bias

has been eliminated by the design alone. The levels reflect the
effectiveness of the study design to answer the research question.

Quality The methods used to minimise bias within an individual study (i.e.,
other than design per se)

Statistical precision e - . .
An indication of the precision of the estimate of effect reflecting the

degree of certainty about the existence of a true effect, as opposed to
an effect due to chance

Size of effect Determines the magnitude of effect and whether this is of clinical
importance
Relevance of evidence The considers the relevance of the study to the specific research

guestion and the context in which the information is likely to be
applied, with regard to a) the nature of the intervention, b) the nature of
the population and c) the definition of the outcomes.

The evidence was assessed according to the dimensions outliadlen3 above
Eachstudy was also assigned a level of evidence in accordance with the NHMRC
(2005) interim levels of evidence (s€able 4).

The highest level of evidence available is a systematic review of randomised
controlled trals, which are considered the study type least subject to bias. Individual
randomised controlled trials also represent good eceleHowever, comparative
observational studies such as cohort and-cas&ol studies or nenomparative case
series may ofte be more readily availablélowever, hese lower levels of evidence
remain subject to considerable bias.

Fetal Alcohol Spectrum Disorders: General methods



22

Table 4 NHMRC Interim Levels of Evidence (NHMRC 2005)
for Evaluating Intervention and Diagnostic
accuracy Studies
Level Intervention Diaghostic accuracy
| * A systematic review of level Il studies A systematic review of level Il studies
I A randomised controlled trial A study of test accuracy with: an
independent, blinded comparison with a
valid reference standard, among
consecutive persons with a defined clinical
presentation
-1 A pseudorandomised controlled trial A study of test accuracy with: an
(i.e. alternate allocation or some other independent, blinded comparison with a
method) valid reference standard, among non-
consecutive persons with a defined clinical
presentation
-2 A comparative study with concurrent A comparison with reference standard that
controls: does not meet the criteria required for Level
A Nmandomised, experimental trial ® Il'and 11I-1 evidence
A Cohort study
A C aaeneol study
A Interrupted time sg¢g
-3 A comparative study without concurrent Diagnostic case-control study
controls:
A Historical control
A Two or more &ingle
A Interrupted tiaraflel sg¢
control group
\Y Case series with either post-test or pre- Study of diagnostic yield (no reference
test/post-test outcomes standard)
Table notes

* A systematic review will only be assigned a level of evidence as high as the studies it contains,
excepting where those studies are of level Il evidence.

% This also includes controlled before-and-after (pre-test/post-test) studies, as well as indirect
comparisons (i.e. utilise A vs B and B vs C, to determine A vs C).

b Comparing single arm studies i.e. case series from two studies.

Note: When a level of evidence is attributed in the text of a document, it should also be framed
according to its corresponding research question e.g. level Il intervention evidence; level IV diagnostic

evidence; level 111-2 prognostic evidence.
Source: National Health and Medical Research Council (2005)

Even within the levels of evidence stated above there is considerabldligimihe

quality of evidence. In accordance with NHMRC guidelines, it was necessary to
consider the quality of each of the included studies. NHMRC quality checklists
(1999) have beenemployed to appraise included article&ppendix C). The
characteriscs and quality of each included study were assessed using a nhumber of
quality criteria, as shown ifhable 5, with studies rated as good, fair or poor quality.
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Table 5 Quality criteria f or different levels of evidence
(NHMRC, 2000b)
Study type Quality criteria

Systematic review Was a clinical question clearly defined?

Was an adequate search strategy used?

Were the inclusion criteria appropriate and applied in an unbiased way?
Was a quality assessment of included studies undertaken?

Were the characteristics and results of the individual studies appropriately
summarised?

Were the methods for pooling the data appropriate?
Were sources of heterogeneity explored?

Randomised Was allocation to treatment groups concealed from those responsible for
controlled trials recruiting subjects?

Was the study double-blinded?

Were patient characteristics and demographics similar between treatment arms
at baseline?

Were all randomised participants included in the analysis?
Were the statistical methods appropriate?
Were any subgroup analyses carried out?

Screening articles Were patients selected consecutively?

(using diagnostic Is the decision to perform the reference standard independent of the test
criteria) results?

Was there a valid reference standard? Are the test and reference standard
measured independently

Has confounding been avoided? If the reference standard is a later event that
the test aims to predict, is any intervention decision blind to the result?

Other trials Has selection bias been minimised?

Have adequate adjustments been made for residual confounding?
Was follow-up for final outcomes adequate?

Has measurement or misclassification bias been minimised?

Adapted from NHMRC (2000)

Data extraction

Data was extracted onto specifically designed data extraction forms, and included
information regarding study design, patient characteristics, detdle oftervention,
relevant outcomes, study quality and relevant results. Data was extractate by o
reviewerand checked by another

Unless otherwise specified, the data that was most adjusted for confounders and/or
multiple comparisons is reported. Furthermore, where subgroup analyses are
available, these were reported if they are deemed relevant.

Completed data extraction forms containing detailed information regarding study

characteristics and quality, together with a brief summary of study results, can be
found inAppendix D.
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Data synthesis

In addition to the level and quality of evidence of indbal studies, the review will
consider the body of evidence in total. This will involve consideration of the volume
of evidence and its consistency.

For systematic reviews with analyses involving evidence from RCTs, aamelysis

should be performed vem appropriate using the methodology of the Cochrane
Collaboration(Mulrow & Oxman, 1997)However, thishould only be undertaken if

the trial characteristics and patient characteristics are sufficiently homogeneous in
order to justify a metanalysis. Quantitative pooling may no¢ possible for other
research questions or levels of evidence. Data from observational studies is subject to
considerable heterogeneity and to biases that vary between studies.

The review will present the statistical precision of the estimated effec{mooled if
possible), together with a discussion of its clinical significance. Finally, the review
will consider the relevance of the evidence, both with regard to the applicability of the
patient population and the intervention, as well as the relevtantte New Zealand
health care setting.

Limitations of the review methodology

This review used a structured approach to review the literature. However, there were
some inherent limitations with this approach. All types of study are subject to bias,
with systematic reviewsuchasthe one conducted herieeing subject to the same
biases seen in the original studies they include, as well as biases specifically related to
the systematic review process. Reporting biases are a particular problem related to
systematic reviews and include publication bias, diagebias, multiple publication

bias, language bias and outcome reporting (ktggeret al.,2001) A brief summary

of the different types of reporting bias is showrnTable 6. Other biases can result if

the methodology to be used in a review is not defaedori (i.e., before the review
commences). Detailed knowledge of studies performed in the area of interest may
influence the eligibility criteria for incision of studies in the review and may
therefore result in biased results. For example, studies with more positive results may
be preferentially included in a review, thus biasing the results and overestimating
treatment effect.
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Table 6 Reporting biases in systematic reviews*
Type of bias Definition and effect on results of review
Publication bias The publication or non-publication of research findings.

Small, negative trials tend not to be published and this may lead to an
overestimate of results of a review if only published studies are included.

Time-lag bias The rapid or delayed publication of research findings.

Studies with positive results tend to be published sooner than studies with
negative findings and hence results may be overestimated until the
negative trials 6écatch up6o.

Multiple publication The multiple or singular publication of research findings.

bias Studies with significant results tend to be published multiple times which
increases the chance of duplication of the same data and may bias the
results of a review.

Citation bias The citation or non-citation of research.

Citing of trials in publications is not objective so retrieving studies using this
method alone may result in biased results. Unsupported studies tend to be
cited often which may also bias results.

Language bias The publication of research findings in a particular language.

Significant results are more likely to be published in English so a search
limited to English-language journals may result in an overestimation of

effect.
Outcome reporting The selective reporting of some outcomes but not others.
bias Outcomes with favourable findings may be reported more. For example,

adverse events have been found to be reported more often in unpublished
studies. This may result in more favourable results for published studies.

* Adapted from Egger et al. (2001).

Some of these biases are potentially present in this review. Only data published in
peerreviewed journals is included. No attempt was made ttudec unpublished
material, as such material typically has insufficient information upon which to base
guality assessment, and it has not been subject to the scrutiny of the\pear
process. In addition, the search was limited to Engéisuage publiations only so
language bias is also potential problem. Outcome reporting bias and inclusion criteria
bias are unlikely as the reviewers had no detailed knowledge of the topic literature,
and the methodology used in the review and the scope of the reaswiefineca

priori.

The review scope was developed with the assistance of Ministry of Health staff to
support policy and purchasing relevant to New Zealand. The majority of studies
included in this review were conducted outside New Zealand, and thertfene
generalisability to the New Zealand population and context may be limited and needs
to be considered. This review was confined to an examination of the efficacy and
safety of the interventions and did not consider ethical or legal considerations
associated witlthoseinterventions.

The studies were initially selected by examining the abstracts of these articles.
Therefore, it is possible that some studies were inappropriately excluded prior to
examination of the full text article. However, wheretall was lackingambiguous
papers were retrieved as full text to minimise this possibility. Reasons for exclusion
for every article included in the review are presentefipgpendix B for transparency.

Data extraction, critical appraisal and report prapan was performed byne
reviewerand doublechecked by another
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The review was conducted over a limited timeframe (March, 20@ptember
2008).

For a detailed description of interventions and evaluation methods, and results used in
the studies appised, the reader is referred to the origiraplgps cited.
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Full Systematic Review of Prenatal Screening and
Prevention Literature

Introduction

Prevention of FASD should consist of a primary prevention strategy (aimed at the
general population), as wels more focussed strategies directed at specific subgroups
of women. Secondary prevention strategies are aimed at pregnant women, while
tertiary prevention strategies are aimed at women considered to be at a higher risk of
having a child with FASD. Therare a number of screening tools that could be used

to identify women who would benefit from a tertiary prevention strategy. The
advantage of screening tools is thatytla@e quick to administer and can éasily
incorporated into a prenatal visit. This rept evaluates the effectiveness of
interventions and screening tools in the prenatal setting.

As noted previously, the assessment of prenatal screening and prevention was
conducted as a full systematic review, assessing all available levels of evidence.
Therefore, both controlled and naontrolled evidence was eligible for inclusion in

the review. It should be noted that the results of many of the included controlled
studies showed that the majority of women reduce their alcohol intake as a result of
their pregnancy, even without the introduction of a preventative intervention aimed at
getting women to reduce their alcohol intake. As such, the value of evidence from
noncontrolled studies to this review is questionable. While such studies have been
identified and assessed, the results of these studies are only briefly summarised, and
their results should be interpreted with these issues in mind.

Methods

Research questions

The clinical questionto be answered by this reviewere definedby staff from the
Population Health Directorate of thBlinistry of Health in conjunction with the
reviewers. In general, the aim of tlesction of the reviewvas tocomprehensively
evaluateprenatal screening and prevention in FASD

The primary research queststo be addresedwithin this section of the review were

A Do primary, secondary or tertiary prevention strategies aimed at reducing
FASD reduce the incidence of FASD?

A Do primary, secondary or tertiary prevention strategies aimed at reducing
FASD result in a reductioaf the amount of alcohol consumed by women
during pregnancy?

A Do secondary or tertiary prevention strategies aimed at reducing FASD result
in adecreasedumber of pregnancies in groups or individual women known
to be high users of alcohol?

A Are screening tols able to identify women at increased risk of having a child
with FASD?
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For inclusion in tis section of thereview, the evidence had to fulfil the criteria
outlined in Table 7. These criteria were developed priori and described in the
scqing protocol prepared prior to commencement of the review proper.

Table 7 Criteria for determining study eligibility
Patient 1. The general population (to identify primary prevention strategies)
population 2. Pregnant women (to identify secondary prevention strategies)

3. Women at high risk of having a child with FASD (to identify tertiary prevention
strategies)

Intervention 1. Any strategy that aims to reduce the incidence of FASD
2. Any alcohol screening tool that has been:

aydesigned for use in pregnant women or
having a child with FASD or

a) designed for use in the general population but has been evaluated in pregnant
women or used to determine if women are at increased risk of having a child with

FASD
Comparator | Any comparator
Outcomes 1. Reduction in the incidence of FASD

2. Reduction in alcohol use during pregnancy or in women of childbearing age
3. Sensitivity and specificity of the screening tool

With regards to the populationhis review will examine primary, secondary and
tertiary prevention strategies that aim to reduce the incidence of FASD. As primary
prevention strategies are implemented at the population level, it is not possible to
restrict the population for this revieWrevention programs aimed at pregnant women
will be classified as a secondary prevention strategy. Prevention programs which only
include women with an increased risk of having a child with FASD will be classified
as a tertiary prevention strategy.

With regards to the intervention, thisview will look at any prevention strategy that
aims to reduce the incidence of FASD. Three broad categories of prevention studies
have been identified: primary, secondary and tertiary. As such, the type of
interventionhas not been limited to any one type; any prevention strategy that aims to
reduce the incidence of FASRIither explicitly or via a reduction in alcohol intake)
eligible for inclusion in the review.

Studies which evaluate alcohol screening tools wilhisuded in this report if they:

(a) are designed for use in pregnant women,

(b) are designed to identify women with an increased risk of having a child with
FASD,

(c) are designed to identify problem drinking in the general population but have
been evalated in pregnant women, or

(d) are designed to identify problem drinking in the general population but have
been used to identify women with an increased risk of having a child with FASD

In order to identify as many types of prevention strategies asbpmsie review will
not be limited to studies comparing prevention strategies to any particular comparator
strategy.
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The aim of a preventive strategy is to reduce the occurrence of a particular event in
time. Therefore, the preferred outcome measurementeduction in the incidence of

that event. However, it is not always possible or feasible to measure such an outcome.
Therefore, in cases where a surrogate measure has been shown to have a causative
link with the outcome of interest, this can be used @roxy outcome. In the case of

this review, the primary outcome is a reduction in the incidence of FASD. However,
as alcohol exposure durinfgtal development is known to be a cause of FASD,
reduction in alcohol intake during pregnancy will be includea surrogate outcome.
Preliminary examination of the available evidence also suggests that in addition to
reducing alcohol intake during pregnancy, increasing contraception in women of
childbearing age who are know to be high alcohol users is anotlestipbstrategy

in reducing FASD. However, it should be noted that this outcome is not relevant for
primary prevention strategies and will only be assessed for secondary and tertiary
prevention strategies.

This review will also evaluate the sensitivitydaspecificity of screening tools used to
identify women at increased risk of having a child with FASD.

Literature search

A literature search was conductedThas desc
search terms, search strategy and citations fikghfor this section of the revieare
presented ifable 8.
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Table 8 Prenatal screening and prevention s earch
strategy
Database Date Search Search terms Citations
searched no.
EMBASE + <1966 17 1 (‘prevention'/exp OR 'prevention’) OR preventing OR prevent 1,489,543
MEDLINE April 2008 2 intervent* 373,329
3 (‘fetal alcohol syndrome'/exp OR 'fetal alcohol syndrome') OR 'fetal
alcohol syndrome' OR 'fetal alcohol spectrum disorder' OR ‘fetal alcohol 3,902
spectrum disorder' OR fasd
4 (#1 OR #2) AND #3 AND [English]/lim AND [humans]/lim 540
5 (‘alcohol intoxication'/exp OR 'alcohol intoxication') OR (‘alcohol
abuse'/exp OR 'alcohol abuse’) OR (‘alcohol consumption'/exp OR
‘alcohol consumption') OR (‘alcoholism'/exp OR ‘alcoholism’) OR ‘drinking 132,672
behaviour' OR (‘alcohol rehabilitation program'/exp OR 'alcohol
rehabilitation program’)
6 (‘pregnancy complication'/exp OR ‘pregnancy complication’) OR (‘high risk
pregnancy'/exp OR 'high risk pregnancy') OR (‘pregnant woman'/exp OR 96,464
'pregnant woman')
7 #5 AND #6 771
8 pregnancy AND alcohol 8,680
9 #7 OR #8 8,861
10 ('mass screening'/exp OR 'mass screening’) OR (‘screening'/exp OR
'screening’) OR (‘questionnaire’/exp OR 'questionnaire’) OR 634,421
(‘developmental screening'/exp OR 'developmental screening’)
11 't ace' OR (‘audit/de OR 'audit’) OR (‘cage'/de OR 'cage’) OR tweak 37,289
12 #10 OR #11 667,279
13 (#9 OR #3) AND #12 1,002
14 #4 OR #9 OR #13 2,890
Scopus <1966 5 1 prevention OR preventing OR prevent OR intervent* 1,181,459
Psychology | May 2008 2 fetal alcohol syndrome" OR "fetal alcohol syndrome" OR "fetal alcohol 4348
and Social spectrum disorder" OR "fetal alcohol spectrum disorder" OR fasd ’
Science 3 alcohol intoxication" OR "alcohol abuse" OR "alcohol consumption” OR 124411
search "alcoholism" OR "drinking behaviour" OR "alcohol rehabilitation program") ’
4 pregnancy complication" OR "high risk pregnancy" OR "pregnant woman" 68,681
5 pregnancy AND alcohol 11,163
6 #3 AND #4 646
7 #5 OR #6 11,299
8 #7 OR (#1 AND #2) 11,433
9 #8 LIMIT TO SUBJECT AREA "PSYC" OR "MULT" 685
10 #8 LIMIT TO SUBJECT AREA "SOCI" OR "MULT" 571
11 #9 OR #10 1,165
12 exp PREVENTION/ 30039
13 (prevention or preventing or prevent or intervent$).ti,ab. 180130
14 #12 OR #13 185925
15 exp Fetal Alcohol Syndrome/ 677
16 (fetal alcohol syndrome or fetal alcohol syndrome or fetal alcohol 709
spectrum disorder or fetal alcohol spectrum disorder or fasd).ti,ab.
17 #15 OR #16 870
18 exp Alcohol Intoxication/ 2101
19 exp Alcohol Abuse/ 31291
20 exp ALCOHOLISM/ 21995
21 exp Alcohol Rehabilitation/ 8036
22 exp Alcohol Drinking Patterns/ 42365
23 (alcohol intoxication or alcohol abuse or alcohol consumption or 28256
alcoholism or drinking behaviour or alcohol rehabilitation program).ti,ab.
24 #18 OR #19 OR #20 OR #21 OR #22 OR #23 53219
25 (pregnancy complication or high risk pregnancy or pregnant woman).ti,ab. 299
26 exp PREGNANCY/ 11159
27 exp ALCOHOLS/ 10525
28 #26 AND #27 123
29 #24 AND #25 12
30 (#28 OR #29) OR (#14 AND #17) 346
31 #11 OR #30 1,511
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Table 8 Prenatal screening and prevention search
strategy  (continued)
Database Date Search Search terms Citations
searched no.
Scopus <1966 9 1 (pregnancy complication or high risk pregnancy or pregnant woman).ti,ab. 304
Psychology | July 2008 2 exp Alcohol Intoxication/ 2122
and Social 3 exp Alcohol Abuse/ 31676
Science 4 exp ALCOHOLISM/ 22225
search for 5 exp Alcohol Rehabilitation/ 8121
screening 6 exp Alcohol Drinking Patterns/ 42903
articles 7 (alcohol intoxication or alcohol abuse or alcohol consumption or 28621
alcoholism or drinking behaviour or alcohol rehabilitation program).ti,ab.
8 #2 or #3 or #4 or #5 or #6 or #7 53892
9 #1 and #8 12
10 exp PREGNANCY/ 11364
11 exp ALCOHOLS/ 10701
12 #10 and #11 124
13 #9 or #12 135
14 exp Fetal Alcohol Syndrome/ 696
15 (fetal alcohol syndrome or fetal alcohol syndrome or fetal alcohol 730
spectrum disorder or fetal alcohol spectrum disorder or fasd).ti,ab.
16 #14 or #15 893
17 #13 or #16 1006
18 exp screening/ 9449
19 exp screening tests/ 3582
20 exp QUESTIONNAIRES/ 11050
21 screening.ti,ab. 24690
22 #18 or #19 or #20 or #21 39444
23 (t ace or audit or cage or tweak).ti,ab. 6903
24 #22 or #23 45808
25 #17 and #24 34
Cochrane <1966 17 1 fetal alcohol spectrum disorder OR fetal alcohol spectrum disorder OR 64
March 2008 fetal alcohol syndrome OR fetal alcohol syndrome
Manual searching of HTA site 53
Total citations identified 4,552
Total citations after removal of duplicate citations 3,655

Assessment of study eligibility

The assessment of study eligibiityas conducted as descri b
me t h o d s itatomcwiere exaluded for the following reasons:

Not a clinical study: Excludes nesystematic reviews, case reports, animal studies,
short notes, letters, editorials, conference abstraetstronstudies.

Wrong intervention: does not assess a strategy which ultimately aims to reduce FASD

or a screening tool that has been designed for use in pregnant women, designed to
evaluates a womanés risk of haviormugeina chi |l
the general population but has been evaluated in pregnant women or used to evaluate

if women are at increased risk of having a child with FASD

Wrong outcomes: does not measure one of the four defined outcomezduction

in incidence of FASD reduction in alcohol use during pregnancy, increase in
contraception/reduction in pregnancies in individual or groups of women known to be
high alcohol users or sensitivity and specificity of a screening tool).

Not in English: due to resource constraimisnEnglish publications will not be
included.

Literature evaluating the effectiveness of strategies to reduce the use of drugs other

than alcohol in pregnance.g.cannabis and opiateslagnot evaluated as part of this
report. Studiedncluding women with alcohol and other drug addictions will be
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included in this review if they repodne of the predefined outcométowever, aly
information related to alcohol use will be extracted from the publication.

There were3,655 nontduplicate studies identifieby the search strategy. As detailed

in Table 9, 185 full text articles were eligible for retrieval after excluding studies
from the search titles and abstracts.ti@ffull papers retrievedl 18 did not fulfil the
inclusion criteria. Therefor&b prevention and screeniragticles were fully appraised

and are included in this report (listed Tiable 10 and Appendix A). All excluded
articles are presented Appendix B, anrotated by reason for exclusion based on the
exclusion criteria detailed above. Reasons are presented hierarchically such that the
first reason in the list that applied is reported.

Table 9 Application of selection criteria to citat ions
Exclusion criteria Number
Total citations 3,655

Citations excluded after review of abstract/title
Not a full publication of a clinical study: exclude non-systematic reviews, letters, editorials,

notes, in-vitro studies and studies not deemed appropriate to the research question 1,677
Wrong intervention: study did include an intervention which aims to reduce the incidence of

FASD or an appropriate alcohol screening tool 1,774
Wrong outcome: study did not measure one of the four defined outcomes 19
Total citations excluded after review of abstract/title 3,470
Full papers reviewed: 185

Citations excluded after review of full paper

Not a full publication of a clinical study: exclude non-systematic reviews, letters, editorials,
notes, in-vitro studies and studies not deemed appropriate to the research question

Wrong intervention: study did include an intervention which aims to reduce the incidence of | 3g
FASD or an appropriate alcohol screening tool

50

Wrong outcome: study did not measure one of the four defined outcomes 28
Not in English, article could not be retrieved 1
Insufficient details provided in article 1
Total citations excluded after review of full publication 118
Total included citations 67

The details of thé7 includedprenatal sa@ening and preventiasitations are provided
in Table 10.
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Table 10 Included citations for prenatal screening and
prevention of FASD
Citation ID ‘ Citation

Systematic reviews

Schorling 1993

Schorling JB. The prevention of prenatal alcohol use: A critical analysis of
intervention studies. J Stud Alcohol 1993; 54(3):261-267.

Whitlock 2004

Whitlock EP, Polen MR, Green CA, Orleans C, Klein J. Behavoral Counseling
Interventions in Primary Care to Reduce Risky/harmful Alcohol Use by Adults: A
Summary of the Evidence for the U.S Preventitive Services Task Force. 1-46. 1-4-
2004. Agency for Health Care Research.

Primary prevention

studies

Bowerman 1997

Bowerman RJ. The effect of a community-supported alcohol ban on prenatal
alcohol and other substance abuse. Am J Public Health 1997; 87(8):1378-1379.

Hankin 1993a

Hankin JR, Firestone 1J, Sloan JJ, Ager JW, Martier SS. The impact of the alcohol
warning label on drinking during pregnancy. J Pub Pol Mark 1993; 12(1):10-18.

Hankin 1993b

Hankin JR, Sloan JJ, Firestone 13, Ager JW, Sokol RJ, Martier SS. A time series
analysis of the impact of the alcohol warning label on antenatal drinking. Alcohol
Clin Exp Res 1993; 17(2):284-289.

Hankin 1996

Hankin JR, Firestone 1J, Sloan JJ, Ager JW, Sokol RJ, Martier SS. Heeding the
alcoholic beverage warning label during pregnancy: Multiparae versus nulliparae. J
Stud Alcohol 1996; 57(2):171-177.

Kaskutas 1998

Kaskutas L, Greenfield L, Lee M, Cote J. Reach and effects of health messages on
drinking during pregnancy. J Hea Ed 1998; 29(1):11-19.

Olsen 1989

Olsen J, Frische G, Poulsen AO, Kirchheiner H. Changing smoking, drinking, and
eating behaviour among pregnant women in Denmark. Evaluation of a health
campaign in a local region. Scand J Soc Med 1989; 17(4):277-280.

Secondary preventi

on studies

Allan and Ries
1985

Allen CD, Ries CP. Smoking, alcohol, and dietary practices during pregnancy:
Comparison before and after prenatal education. 3 Am Diet Assoc 1985; 85(5):605-
606.

Czeizel 1999

Czeizel AE. Ten years of experience in periconceptional care. Eur J Obstet
Gynecol Reprod Biol 1999; 84(1):43-49.

Drinkard 2001

Drinkard CR, Shatin D, Luo D, Heinen MJ, Hawkins MM, Harmon RG. Healthy
Pregnancy Program in a national managed care organization: Evaluation of
satisfaction and health behavior outcomes. Am J Managed Care 2001; 7(4):377-
386.

Eisen 2000

Eisen M, Keyser-Smith J, Dampeer J, Sambrano S. Evaluation of substance use
outcomes in demonstration projects for pregnant and postpartum women and their
infants: Findings from a quasi-experiment. Addict Behav 2000; 25(1):123-129.

Handmaker 1999

Handmaker NS, Miller WR, Manicke M. Findings of a pilot study of motivational
interviewing with pregnant drinkers. J Stud Alcohol 1999; 60:285-287.

Larsson 1983

Larsson G. Prevention of fetal alcohol effects. An antenatal program for early
detection of pregnancies at risk. Acta Obsete Gynecol Scand 1983; 62(2):171-178.

Little RE, Young A, Streissguth AP, Uhl CN. Preventing fetal alcohol effects:

Little 1984 effectiveness of a demonstration project. Ciba Found Symp 1984; 105(-):254-274.
Little RE, Streissguth AP, Guzinski GM, Uhl CN, Paulozzi L, Mann SL et al. An
Little 1985 evaluation of the pregnancy and health program. Alcohol Health Res World 1985;

10(1):44-53, 71, 75.

Meberg 1986

Meberg A, Halvorsen B, Holter B. Moderate alcohol consumption - Need for
intervention programs in pregnancy? Acta Obsete Gynecol Scand 1986; 65(8):861-
864.
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Table 10 Included citations for prenata | screening and
prevention of FASD (continued)

Citation ID Citation

O6Conner O'Connor MJ, Whaley SE. Brief intervention for alcohol use by pregnant women.

Whaley 2007 Am J Public Health 2007; 97(2):252-258.

Reynolds 1995

Reynolds KD, Coombs DW, Lowe JB, Peterson PL, Gayoso E. Evaluation of a self-
help program to reduce alcohol consumption among pregnant women. Int J Addict
1995; 30(4):427-443.

Sarvela and Ford
1993

Sarvela PD, Ford TD. An evaluation of a substance abuse education program for
Mississippi delta pregnant adolescents. J Sch Health 1993; 63(3):147-152.

Waterson and
Murray-Lyons
1990

Waterson EJ, Murray-Lyon IM. Preventing fetal alcohol effects; A trial of three
methods of giving information in the antenatal clinic. Health Edu Res 1990; 5(1):53-
61.

Tertiary prevention

studies

Belizan JM, Barros F, Langer A, Farnot U, Victora C, Villar J. Impact of health

Belizan 1995 education during pregnancy on behavior and utilization of health resources. Am J
Obstet Gynecol 1995; 173(3 1):894-899.
Chang 1999 Chang G, Wilkins-Haug L, Berman S, Goetz MA. Brief intervention for alcohol use
9 in pregnancy: A randomized trial. Addiction 1999; 94(10):1499-1508.
Chang 2000 Chang G, Goetz MA, Wilkins HL, Berman S. A brief intervention for prenatal
9 alcohol use: an in-depth look. J Subst Abuse Treat 2000; 18:365-369.
Chang G, McNamara TK, Orav EJ, Koby D, Lavigne A, Ludman B et al. Brief
Chang 2005 intervention for prenatal alcohol use: A randomized trial. Obstet Gynecol 2005;
105(5 1):991-998.
Chang G, McNamara TK, Orav EJ, Wilkins-Haug L. Brief intervention for prenatal
Chang 2006 alcohol use: The role of drinking goal selection. J Subst Abuse Treat 2006;

31(4):419-424.

Corriarino 2000

Corrarino JE, Williams C, Campbell 3rd. WS, Amrhein E, LoPiano L, Kalachik D.
Linking substance-abusing pregnant women to drug treatment services: a pilot
program. J Obstet Gynecol Neonatal Nurs 2000; 29(4):369-376.

Glor ED. Impacts of a prenatal program for native women. Can J Public Health

Glor 1987 1987; 78(4):249-254.
Grant T, Ernst CC, Pagalilauan G, Streissguth A. Postprogram follow-up effects of
Grant 2003 paraprofessional intervention with high-risk women who abused alcohol and drugs

during pregnancy. J Comm Psy 2003; 31(3):211-222.

Grant and Ernst
2005

Grant TM, Ernst CC, Streissguth A, Stark K. Preventing alcohol and drug exposed
births in Washington State: Intervention findings from three parent-child assistance
program sites. Am J Drug Alcohol Abuse 2005; 31(3):471-490.

Halmesmaki 1988

Halmesmaki E. Alcohol counselling of 85 pregnant problem drinkers: Effect on
drinking and fetal outcome. Br J Obstet Gynaecol 1988; 95(3):243-247.

Rosett 1980

Rosett HL, Weiner L, Zuckerman B. Reduction of alcohol consumption during
pregnancy with benefits to the newborn. Alcohol Clin Exp Res 1980; 4(2):178-184.

Rosett 1983

Rosett HL, Weiner L, Edelin KC. Treatment experience with pregnant problem
drinkers. J Am Med Assoc 1983; 249(15):2029-2033.

Whiteside-
Mansell 1999

Whiteside-Mansell L, Crone CC, Conners NA. The development and evaluation of
an alcohol and drug prevention and treatment program for women and children:
The AR-CARES program. J Subst Abuse Treat 1999; 16(3):265-275.
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Table 10 Included citations for prenatal screening and
prevention of FASD (continued)
Citation ID ‘ Citation

Screening studies

Alvik A, Haldorsen T, Lindemann R. Consistency of reported alcohol use by

Alvik 2005 pregnant women: Anonymous versus confidential questionnaires with item
nonresponse differences. Alcohol Clin Exp Res 2005; 29(8):1444-1449.
Aros S, Mills JL, Torres C, Henriquez C, Fuentes A, Capurro T et al. Prospective
Aros 2006 identification of pregnant women drinking four or more standard drinks ((greater-

than or equal t0)48 g) of alcohol per day. Subst Use Misuse 2006; 41(2):183-197.

Bad Heart Bull

Bad Heart Bull L, Kvigne VL, Leonardson GR, Lacina L, Welty TK. Validation of a
self-administered questionnaire to screen for prenatal alcohol use in Northern

1999 Plains Indian women. Am J Prev Med 1999; 16(3):240-243.
Budd KW, Ross-Alaolmolki K, Zeller RA. Two prenatal alcohol use screening
Budd 2000 instruments compared with a physiologic measure. J Obstet Gynecol Neonatal
Nurs 2000; 29(2):129-136.
Burd L, Klug MG, Martsolf JT, Martsolf C, Deal E, Kerbeshian J. A staged
Burd 2006 screening strategy for prenatal alcohol exposure and maternal risk stratification. J
R Soc Promot Health 2006; 126(2):86-94.
Chang 1998 Chang G, Wilkins-Haug L, Berman S, Goetz MA, Behr H, Hiley A. Alcohol use and

pregnancy: Improving identification. Obstet Gynecol 1998; 91(6):892-898.

Chang 1999a

Chang G, Wilkins-Haug L, Berman S, Goetz MA. The TWEAK: Application in a
prenatal setting. J Stud Alcohol 1999; 60(3):306-309.

Chang 1999b

Chang G, Goetz MA, Wilkins-Haug L, Berman S. Identifying prenatal alcohol use:
Screening instruments versus clinical predictors. Am J Addict 1999; 8(2):87-93.

Chasnoff 2001

Chasnoff 13, Neuman K, Thornton C, Callaghan MA. Screening for substance use
in pregnancy: A practical approach for the primary care physician. Am J Obstet
Gynecol 2001; 184(4):752-758.

Chasnoff 2007

Chasnoff 13, Wells AM, McGourty RF, Bailey LK. Validation of the 4P's
Plus(copyright) screen for substance use in pregnancy validation of the 4P's Plus. J
Perinatol 2007; 27(12):744-748.

Christmas 1992

Christmas JT, Knisely JS, Dawson KS, Dinsmoor MJ, Weber SE, Schnoll SH.
Comparison of questionnaire screening and urine toxicology for detection of
pregnancy complicated by substance use. Obstet Gynecol 1992; 80(5):750-754.

Clark 1999

Clark KA, Dawson S, Martin SL. The effect of implementing a more comprehensive
screening for substance use among pregnant women in North Carolina. Matern
Child Health J 1999; 3(3):161-166.

Dawson 2001

Dawson DA, Das A, Faden VB, Bhaskar B, Krulewitch CJ, Wesley B. Screening for
high- and moderate-risk drinking during pregnancy: A comparison of several tweak-
based screeners. Alcohol Clin Exp Res 2001; 25(9):1342-1349.

Fabbri 2007

Fabbri CE, Furtado EF, Laprega MR. Alcohol consumption in pregnancy:
Performance of the Brazilian version of the questionnaire T-ACE. Rev Saude
Publica 2007; 41(6):979-984.

Goransson 2005

Goransson M, Magnusson A, Heilig M. Identifying hazardous alcohol consumption
during pregnancy: implementing a research-based model in real life. Acta Obsete
Gyn 2005; 85:657-662.

Kesmodel 2001

Kesmodel U, Olsen SF. Self reported alcohol intake in pregnancy: Comparison
between four methods. Journal of epidemiology and community health 2001;
55(10):738-745.

Lapham 1993

Lapham SC, Henley E, Kleyboecker K. Prenatal behavioral risk screening by
computer among native Americans. Fam Med 1993; 25(3):197-202.
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Table 10 Included citations for prenatal screening and
prevention of FASD (continued)
Citation ID Citation

Larsson 1983

Larsson G, Ottenblad C, Hagenfeldt L. Evaluation of serum (gamma)-glutamyl
transferase as a screening method for excessive alcohol consumption during
pregnancy. Am J Obstet Gynecol 1983; 147(6):654-657.

Magnusson 2005

Magnusson A, Goransson M, Heilig M. Unexpectedly high prevalence of alcohol
use among pregnant Swedish women: Failed detection by antenatal care and
simple tools that improve detection. J Stud Alcohol 2005; 66(2):157-164.

Midanik 1998

Midanik LT, Zahnd EG, Klein D. Alcohol and drug CAGE screeners for pregnant,
low-income women: The California perinatal needs assessment. Alcohol Clin Exp
Res 1998; 22(1):121-125.

Moraes 2005

Moraes CL, Viellas EF, Reichenheim ME. Assessing alcohol misuse during
pregnancy: Evaluating psychometric properties of the CAGE, T-ACE and TWEAK
in a Brazilian setting. J Stud Alcohol 2005; 66(2):165-173.

Russell M, Martier SS, Sokol RJ, Mudar P, Bottoms S, Jacobson S et al. Screening

Russell 1994 for pregnancy risk-drinking. Alcohol Clin Exp Res 1994; 18(5):1156-1161.
Russell M, Martier SS, Sokol RJ, Mudar P, Jacobson S, Jacobson J. Detecting risk
Russell 1996 drinking during pregnancy: A comparison of four screening questionnaires. Am J
Public Health 1996; 86(10):1435-1439.
Sokol 1989 Sokol RJ, Martier SS, Ager JW. The T-ACE questions: Practical prenatal detection
of risk-drinking. Am J Obstet Gynecol 1989; 160(4):863-870.
Stoler JM, Huntington KS, Peterson CM, Peterson KP, Daniel P, Aboagye KK et al.
Stoler 1998 The prenatal detection of significant alcohol exposure with maternal blood markers.

J Pediatr 1998; 133(3):346-352.

Waterson and
Murray-Lyon
1988

Waterson EJ, Murray-Lyon IM. Asking about alcohol: A comparison of three
methods used in an antenatal clinic. J Obstet Gynaecol 1988; 8(4):303-306.

Waterson and
Murray-Lyon
1989

Waterson EJ, Murray-Lyon IM. Screening for alcohol related problems in the
antenatal clinic; An assessment of different methods. Alc Alc 1989; 24(1):21-30.

Guidelines

Barcelona
Department of
Health

Anderson P, Gual A, Colom J. Alcohol and primary health care: Clinical guidelines
on identification and brief identification. 2005. Department of Health of Cataolia:
Barcelona.

British Medical

BMA Board of Science. Fetal alcohol spectrum disorders: A guide for healthcare

Association professionals. 2007. British Library Cataloguing-in-Publication.
Canadian Chudley A, Conry J, Cook J, Loock C, Rosales T, LeBlanc N. Fetal alcohol
Government spectrum disorder: Canadian guidelines for diagnosis. Can Med Assoc J 2005;
172(Suppl):Mar05-S21.
National Centre on Birth Defects and Developmental Disabilities. Fetal Alcohol
CbhC Syndrome: Guidelines for Referral and Diagnosis. 2004. Centre for Disease

Control.

NSW Department

Bell J. National clinical guidelines for the management of drug use during
pregnancy, birth and the early development years of the newborn. 2006.

of Health Commonwealth of Australia, NSW Department of Health
Scottish Intercollegiate Guidelines Network. The management of harmful drinking
SIGN and alcohol dependence in primary care: A national clinical guideline. 2003.

Scaottish Intercollegiate Guidelines Network.
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Results

Overview

The following section is organised the following manner: (i) the results of existing
systematic reviews of prevention will be presented and discussed; (ii) the results of
original studies will be organideby type of prevention strategf.e., primary,
secondary or tertiary) and discussed;should be noted that there is significant
overlap between the secondary and tertiary sections, and some studies provide data
relevant to both (iii) the findings of &isting clinical practice guidelines for the
prevention of the FASD will be presented and discussedpé&tg will be presented

on prenatal screening tools that can be used to identify women who may benefit from
participation in secondary or tertiary pestion programsand (v) the findings of
existing clinical practice guidelines fecreening to identify women at risk of having
children with FASDwill be presented and discussé&thally, an overall summary and
discussion of the available evidence wil presented and recommendations will be
made regarding strategies that may be of value to the New Zealand setting.

More cetailed informatioron eachindividual studyincluded in the reviews available
in the data extraction tables Wppendix D or in the original papersOnly data
directly relevant to the current review is preseritethis section

Systematic reviews and meta-analyses
Characteristics of included studies

The search strategy identifietwo relevant systematic reviesv The main
characterisgcs of these reviewaredescribed inable 11. The first systematic review,

by the U.S. Department of Health and Human Services Agency for Healthcare
Research and Quality (Whitlock 2004), evaluated behaviourainsadling
interventions in primary care to reduce risky/harmful alcohol use. The review defined
seven key research questions, all of which were aimed at the general population. A
subgroup analysis of studies in pregnant women was performed as part of the
eval uation for the research question HADO:¢
primary care reduce i sky or h a r mfAudtal o& 16ctrials okt the s e ? 0
inclusion criteria, of which three were targeted at pregnant women. Only the results
from thethree trials targeted at pregnant women are included in this report.

Schorling (1991) published a systematic review of any intervention that aimed to
reduce prenatal alcohol use. Studies were included if they 1) prospectively determined
alcohol use in a dwrt of pregnant women; 2) employed any intervention; and 3)
measured alcohol use in individual women after the intervention. All studies which
met these criteria were includede( studies did not have to have a control arm).
Only one study had an adeda concurrent control group, where subjects were
allocated to the intervention or control group based on the day of their presentation to
the clinic. All studies had poor complianceeight methodological standards defined

in the review. Five studies weridentified: three included women with a range of
drinking levels and two included only "heavy" drinkers.

Fetal Alcohol Spectrum Disorders: Prenatal screening and prevention



38

Table 11 Prenatal screening and prevention: Systematic review characteristics

Author & Study type Population | Screening Intervention Comparator Outcomes of

year relevance

[Level of

evidence]

Whitlock 2004 All trials: All trials: Chang 1999: Score Chang 1999: 45 minute brief Chang 1999: Standard | Chang 1999:

[Level 1] Randomised, Pregnant 02 using T-ACE intervention followed by 2 hour care Change in
parallel-design women assessment. Received take home DR/drinking day and

trials

Chang 1999:
N=250

Reynolds 1996:

N=78
Handmaker
1999: N=42

Reynolds 1996:
Consumed alcohol
within the past month

Handmaker 1999:
Consumed alcohol
within the past month

manual. Follow up interview 2 months
postpartum

Reynolds 1996: 10 minute session
with an educator and a self help
manual to be completed over 9 days.
Subjects completed a self-reported
questionnaire (duration after
intervention not specified in systematic
review)

Handmaker 1999: 1 hour alcohol
assessment, 1 hour motivational

interview. Drinking assessed at 2
months follow-up.

Reynolds 1996:
Standard care
(including routine

di scussion
fetal effects)

Handmaker 1999:
Received a letter
informing them about
risks of drinking during
pregnancy

episodes of drinking

Reynolds 1996: Quit
rate and change in
DR/month

Handmaker 1999:
Total drinks in past 2
months, peak BAC
and total days
abstinent
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Table 11 Prenatal screening and pr evention: Systematic review characteristics (continued)
Author & Study type Population | Screening Intervention Comparator Outcomes of
year relevance
[Level of
evidence]
Schorling 1992 Meberg 1986: Meberg Meberg 1986: None Meberg 1986: Two 1 hour visits with Meberg 1986: All trials: Abstinence
Non-concurrent | 1986: ] midwife. Follow-up post partum. Intervention in control or reduction in
[Level I/111] Waterson 1990: -
control group Pregnant None Waterson 1990: Written information group unclear alcohol intake
N=139 women Larsson 1983: None | and verbal reinforcement video. Follow- | Waterson 1990:
Waterson 1990: | Waterson Rosett 1983: >45 up post partum Received a pamphlet
Concurrent but | 1990 drinks/month. O5 on | Larsson 1983: 1 hour with midwife and | informing them about
nonrandomised | Pregnant some days social worker. More if subject drank > | Tisks of drinking during
control group women . _ 30g / day. Follow-up post partum pregnancy
_ Larsson Halmesmaki 1988: : i Larsson 1983: No
N=2100 > >1 drink/day, ©10 on | Rosett 1983: 3 ore more counselling
Larsson 1983 | 1983 some days ’ sessions at 1-4 week intervals. Follow- | control group
Single arm Pregnant up at each visit. Rosett 1983: No
N=464 women Halmesmaki 1988: Counselling at 2-4 | control group
Rosett week intervals. Follow-up at each visit. | Halmesmaki 1988: No
Rosett 1983: 1983:
) control group
Single arm Pregnant
N=162 women who
Halmesmaki \éveri heavy
1988: Single rnNkers
arm Halmesmaki
_ 1988:
N=85 Pregnant
women who
were heavy
drinkers

Abbreviations: bac=blood alcohol concentration, dr=drinking rate
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Results

The main results of the studies assessed by the identified systematic rawgews
described inrable 12.

The Whitlock (2004) systematic review reported the change in alcohol consumption
resuts from the three included studieShang 199%nd Handmaker 1999 failed to
show significant intervention impacts on indicators of average alcohol consamptio
Reynolds 1995 reported marginally statistically significant differences favouring the
interventon group on mean total drinks in the previous month (0.36 versus 1.14 in
intervention and control groups, respectively, p<.06), and on percent abstinent (88%
versus 69% in intervention and control groups, respectively, p<0.068).review
concluded thathe few randomised controlled trials of interventions in prenatal care
settings to eliminate or reduce drinking among pregnant women tended to show small
or negligible effects. In comparison to the studies of adults (which are not presented
here), these ils tended to include much lighter drinkers, to be smaller, and to have
much shorter followup periods. Relatively long screening and screengteged
assessments as part of the recruitment in two of the trials may have mitigated potential
intervention &ects. The authors note thatsarength of these studies, however, was
their inclusion of larger numbers of minority and poor patients than in the general
adult studies. Given the importance of reducing the ridletaf harm from exposure

to alcohol, futher research among pregnant women and women considering
pregnancy is a high priority. As only three randomised trials were identified in the
systematic review and all reported different outcomes, it is not appropriate to meta
analyse the results.

The Sclorling (1992) systematic review reported the proportion of subjects who
abstained from drinking alcohol or had a reduction in alcohol consumption. In each of
the five studies that were reviewed, a majority of women reduced or eliminated
alcohol consumptiorby the end of their pregnancies. However, similar reductions
were also noted among women in the control groups of the two studies with control
arms. The maximum difference in proportions between control and intervention
groups (upper 95% confidence intakwwas 14%, at best indicating a relatively small
effect. Subjects enrolled in the control arm of Waterson 1990 received a pamphlet that
discussed the risk of alcohol use during pregnancy. It is unclear if women in the
control arm of Meberg 1986 receivady specific information. The author notes that
perhaps a simple message may be sufficient to lead to behaviour change for the
majority of women.
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Table 12 Prenatal screening and prevention: Systematic
review s results

Author & year Key findings, change in alcohol consumption

[Level of

evidence]

Whitlock 2004 Chang 1999

[Level 1] Decrease in DR/day: Intervention -0.3, control -0.4

Episodes of drinking: Intervention 0.7, control 1.0 (P=0.12)

Reynolds 1996
Quit rate: Intervention 88%, control 69% (P=0.058)
DR/month: Intervention 0.36, control 1.14 (P=0.06)

Handmaker 1999

Total number of drinks: Intervention 0.46, control 0.40
Change in BAC: Intervention 0.77, control 0.46
Change in abstinent days: Intervention 0.69, control 0.2

Schorling 1992 Meberg 1986

[Level 1/111] Control: 61% abstained

Intervention: 53% abstained

95% ClI for difference in proportions: -27% to 11%

Waterson 1990 #

Control

Trial 1: 63% abstained. Trial 2: 68% abstained
Intervention

Trial 1: 69% abstained. Trial 2: 66% abstained
95% ClI for difference in proportions

Trial 1: -4% to 14%. Trial 2: -15% to 9%

Larsson 1983
70% abstained or reduced intake

Rosett 1983

39% abstained, 28% reduced intake to less than 45g/month prior to third
trimester

Halmesmaki 1988
65% reduced intake by at least 50%

Abbreviations: bac=blood alcohol concentration, dr=drinking rate

% The Schorling 1992 systematic review does not explain the difference between trial 1 and trial 2 in the
waterson 1990 publication

Discussion

The two systemati review identified in the literature search reported the results of
eight studies which evaluated interventions which aimed to reduce prenatal alcohol
use. Only three randomised controlled trials were identified. Both reviews concluded
that there was ingficient evidence to recommend any specific intervention.
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All of the eight studies described in the systematic reviews were identified in the
literature search conducted for this review. Therefore the results of these studies will
be discussed in more deta the following sections.

Primary prevention strategies

Characteristics of included studies

The literature search identifiedsix eligible primary research studie$he main
characteristicsf the included studiesresummarisedn Table 13.

A variety of primary prevention strategies were evaluated in the identified studies.
These includedthe effect of warning labels on alcohol bottiaspregnant women
attending a prenatal clinic in the United Stafelseinkin 1993a, Hankin 1993b and
Hankin 1996); the effect of alcohol prohibition in remote villages in Alaska
(Bowerman 1997)a comprehensive, muitacetedprevention campaign in a town in
Denmark(Olsen 1989) andhe effect of any type of alcohol reduction cangpaon

the level of drinking during pregnanéfaskutas 1998)
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Table 13

Primary prevention: Study characteristics

Study type

Citation .
Study quality

Population

Intervention

Comparator

Outcomes

Intervention Level IlI-2 evidence

Bowerman Interrupted time | Pregnant women Alcohol prohibition in the town No alcohol prohibition in the Reduction in regional alcohol abuse during
1997 series with a from remote villages of Barrow (introduced in 1994). | town of Barrow. pregnancy
control group. in arctic Alaska . . o .
group N=348 Women attending prenatal care | Women attending prenatal care | Reduction in first trimester alcohol abuse
' between Nov 1994 7 Mar 1995 | between Jan 1992 7 Apr 1994 L .
_ _ Reduction in second trimester alcohol abuse
Poor N=73. N=275.
Reduction in third trimester alcohol abuse
Hankin 1996 | Interrupted time | Consecutive African Warning labels on alcohol No warning labels on alcohol Difference in drinking behaviour pre and post
series with a American women bottles bottles label using a simple time series analysis
control group. attending a prenatal . L .
group clinic be?wegn 1986 Women who attended a Women who attended a Difference in drinking behaviour pre and post
and 1993 prenatal clinic after the prenatal clinic prior to the label using OLS regression
Fai N=8.105 introduction of the alcohol introduction of the alcohol Effect of th ing label by nulli d
ar ' warning label (defined as after warning label (defined as prior (Iat(': or the warning label by nufliparag an
June 1990). to June 1990). multiparae
Hankin Interrupted time | Consecutive African Warning labels on alcohol No warning labels on alcohol Difference in drinking behaviour pre and post
1993a and series with a American women bottles bottles label using a simple time series analysis
Hanki trol . ttendi tal . L .
133321 controt group glir?ir(: INg & prenata Women who attended a Women who attended a Difference in drinking behaviour pre and post

Fair

Hankin 1993a: 1986
to 1991
N=12,026

Hankin 1993b: May
1989 to May 1992.
N=4,379

prenatal clinic after the
introduction of the alcohol
warning label (defined as after
June 1990).

prenatal clinic prior to the
introduction of the alcohol
warning label (defined as prior
to June 1990).

label using an interventional model

Mean alcohol consumption at the time of
conception

Mean alcohol consumption during pregnancy
Predictors of in-pregnancy drinking

Effect of the warning label by light drinkers
and risk drinkers
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Table 13

Primary prevention: Study characteristics

(continued)

Citation

Study type
Study quality

Population

Intervention

Comparator

Outcomes

Intervention Level I1I-3 evidence

Kaskutas Interrupted time | Pregnant women who | Exposure to a warning label, a Women who reported different Proportion of women who had 2 or more
1998 series without a | participated in sign, or an ad about drinking levels of message exposure. drinks while pregnant
parallel control telephone surveys during pregnancy or having a Relationshio b
group. N=365 personal conversation about elationship between message exposure
the risk of drinking during and alcohol consumption
pregnancy.
Poor
Olsen 1989 | Non- Pregnant women An educational campaign which | No educational campaign. Percentage of pregnant women who did not
randomised, from two towns in included education strategies consume alcohol

experimental
trial.

Fair

Denmark between
April 1984 and April
1987.

N=27,630

aimed at health care providers,
brochures, a TV show and
stickers a.

Pregnant women from the town
of Odense
N=13,815.

Pregnant women from the town
of Aalborg
N=13,815.

Average alcohol consumption per week

Proportion of women who drank more than 8
or more drinks on a given occasion

% This intervention included both primary and secondary prevention strategies
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Results

Level Ill-2 studies
BOWERMAN 1997

The study byBowerman 1997 describes the effect of an alcohol ban, implemented in
the town ofBarrow in northern Alaska in 1994. The rate of alcohol abuse during
pregnancy prior to the alcohol ban was compared to the rate of alcohol abuse during
pregnancy after the alcohol ban. The study was considered to bfairof
methodologicalquality, althought he ter m d&éal cohol abusebod
method of evaluating alcohol consumption was not statedatitiers stated that the

trial recruited all known women with viable preanpcies during the study period,
although some women may have been missed

Bowerman 1997 reported that there was a significant decrease in alcohol abuse during
pregnancy relative risk RR) 0.21, 95% CI 0.08, 0.55) and during the first trimester
(RR 0.25, 95% CI 0.07, 0.95) after an alcohol ban was introduced in a town iraAlask
(Table 14). There was also a reduction in second trime&B# to 7%)and third
trimester(14% to 5%)alcohol abuse, althougtme authors noted that thigas not
significant.No adjustment for potential confougrd was performed.

Table 14 Primary prevention: Level lll -2 evidence
(Bowerman 1997)
Outcome Pre intervention | Post Statistics

intervention

Bowerman 1997

Regional alcohol abuse during 42% 9% RR 0.21
pregnancy (95% C1 0.08, 0.55)
Alcohol abuse during the first 43% 11% RR 0.25

trimester (95% CI1 0.07, 0.95)
Alcohol abuse during the second 17% 7% NS @

trimester

Alcohol abuse during the third 14% 5% NS @

trimester

Abbreviations: Cl=confidence interval, RR=relative risk

HANKIN 1993A,B AND 1996

Hankin 1993a, Hankin 1993and Hankin1996 reportedhe impact of legislation
introduced in the United States in November 1989 which required all alcohol bottles
to carry labels warning of the danger of drinking during pregnancy. There vedaya d
between the implementation of the law and increased knowledge of the label due to
the time required for the newly labelled bottles to appear on retadleetves. The

first significant increase in knowledge of the warning labels occurred in June 1990
thereforethe studiescompared drinking behaviour prior to and after this date. The
three publications recruited consecutive women from the same hospital and analysed
data from overlapping time periods, although the degfeeverlap is not clearly
statel. All publications performed swv@roup analyses. Hankin 1993a and Hankin
1993b evaluated the effect of alcohol warning labels on light drinkers compared with
heavy drinkers. They describe a similar cohort of women and the results of these two
publicationshave been presented, analysed and discussed together. Hankin 1996
assessed the different impact of the warning label on women who had previously
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given birth (multiparae) compared with women who had not previously given birth
(nulliparae).All studies wereconsidered to bef fair methodologicalquality. The
studies enrolled consecutive women and usalitated questionnaires to evaluate
alcohol consumptianAnalyses were performed using adjustments for potentially
confounding variables.

Three publicationgeported pre and post intervention data, as showhalrle 15.
Hankin 1993a,b reported that there was no significant change in mean alcohol
consumption during conception or pregnancy after the introduction ofautsory
alcohol warning label in the United States. The proportion of women who drank less
than 0.5 ounces of alcohol per day during pregnancy did not change significantly
(17.5% prior to the introduction of the warning label vs 16.4% after the introducti

of the warning label). A similar proportion of women reported drinking at least 0.5
ounces of alcohol during pregnancy prior to the introduction of the warning label
(2.2%) when compared with after the introduction of the warning label (1.9%).
Drinking at the time of the firsprenatalvisit did not correlate with awareness of the
warning label. Hankin 1993a reported the change in antenatal drinking score, which
was calculated using an OLS regression. It is unclear how the antenatal drinking score
correltad with alcohol consumption. The authors ribtkat light drinkers decreased
their drinking score by 0.68, which equivalent to about 1 ounce of beer/week. They
noted that this small decrease would not be expected to make a difference to
pregnancy outconseas they were drinking below risk levels at the time of conception.
No change in drinking behaviour was found in risk drinkers. In Hankin 1993b,
seekingprenatalcare after the label was introducesbrrelated with a reduction in
drinking behaviour in lighdrinkers (p<0.009), but not in heavy drinkers. However
the effective reduction in alcohol consumption was modest. A 1% increase in the
probability of a light drinker being aware of a warning label resulted in an average
decrease of 0.03 ounces of alcobmhsumed each week.

Hankin 1996also found that there was no overall change in alcohol consumption
during pregnancy after the introduction of the alcohol warning |ahelever, a
significant decline in drinking during pregnancy was observed in nullipaosaeen
(p<0.04) but not in multiparae women. Nulliparae consumed less alcohol than
multiparae around the time of conception (1.19 vs 2.38 ounces of alcohol per week)
and at their first prenatal visit (0.14 vs 0.42 ounces of alcohol per wgskauthors
stated that thizould be a result of the difficulty in overcoming alcohol addition, the
belief that theirfetusis invulnerable due to prior experience, impulsive behaviour or
enjoying taking risks Although asignificant decline in alcohol consumption was
reported the paper does not state the magnitude of the deltliseherefore difficult

to evaluate the clinical relevance of this finding.
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Table 15

Primary prevention:

Level lll -2 evidence (Hankin

1993a,b; 1996)

Outcome

Post Statistics

intervention

Pre intervention

Hankin 1993a,b

Mean alcohol consumed at
conception (ounces of absolute
alcohol/day)

0.281 0.272 NR

Mean alcohol consumed during
pregnancy (ounces of absolute
alcohol/day)

0.047 0.048 NR

Proportion of women who
abstained during pregnancy

80.4% 81.7% NR

Proportion of women who drank
less than 0.5 ounces of
alcohol/day during pregnancy
(light drinkers)

17.5% 16.4% NR

Proportion of women who drank
at least 0.5 ounces of alcohol/day
during pregnancy (risk drinkers)

2.2% 1.9% NR

Predicting in-pregnancy drinking

Drinking at the time of the first prenatal visit did not correlate with
post-label time period or awareness of the warning label.

Simple time series analysis

There was no difference in alcohol consumption pre and post label

Effect of warning label by light
drinkers/abstainers and risk
drinkers

Hankin 1993b

There was a significant increase in drinking at the end of the year
and during the summer months in both non risk and risk drinkers

There was an overall decrease of 0.28 in the monthly mean of the
antenatal drinking score. Light drinkers had a decrease in
antenatal drinking score of 0.68. There was no change in alcohol
intake in risk drinkers.

Hankin 1993b

Awareness of the warning label did not correlate with drinking
behaviour in either group.

Seeking prenatal care after 1990 correlated with a reduction in
drinking behaviour in light drinkers (p<0.009) but not risk drinkers.

A 1% increase in the probability of a light drinker attending the
antenatal clinic after June 1990 resulted in a 0.144% decrease in
the amount of alcohol consumed during pregnancy (equivalent to
an average decrease of 0.03 ounces per week). A 1% increase in
the probability of a risk drinker attending the antenatal clinic after
June 1990 resulted in a 0.007% decrease in the amount of alcohol
consumed during pregnancy (equivalent to an average decrease of
0.05 ounces per week).

Hankin 1996

Simple time series analysis of
antenatal drinking

There was no change in alcohol consumption during pregnancy
after the introduction of the alcohol warning label.

OLS regression using
periconceptional drinking as a
control variable

Nulliparae: antenatal drinking score decreased in June 1990
(T=2.00, 82 df, p<0.04)

Multiparae: antenatal drinking scores did not change (possibility of
seasonal changes e.g. increased at the end of each year and
during summer)

Abbreviations: NR=not reported
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Level 11l-3 studies
KASKUTAS 1998

Kaskutas 1998 evaluated the correlation between exposure to any type of health
messag related to the dangers pfenatalalcohol consumption and changes in
drinking behaviour during pregnancy. Women between 18 and 40 were randomly
selected to participate in a telephone survey. @yanalyses performed on women

who reported that they Habeen pregnant in the last 12 months are included in this
report. Women were asked if they had been exposed to a warning label, a sign or an
ad about drinking during pregnancy, and if they had had a personal conversation
about drinking during pregnancyh@& quality of the study wasonsidered to be of

poor methodological quality

Following a telephone survey, Kaskutas evaluated the effect of exposure to multiple
types of warning messages (as shovable 16). A similar proportion of pregnant
women who reported drinking at least two drinks while pregnant had seen at least one
warning message (35%) compared to women who had not seen any warning messages
(38%). No significant correlation was found between exposureytdy@e of warning
message or the cumulative count of message exposures and a reduction in drinking
during pregnancy.

Table 16 Primary prevention: Results from interrupted time
series without a parallel control arm

Outcome ‘ Other analyses ‘ Statistics

Kaskutas 1998

Proportion of pregnant women Women who reported seeing at least one NS

who had 2 or more drinks at least | warning messages vs women who had not seen

once while pregnant any warning messages: 35% vs 38%

Relationship between message No statistically significant relationship was found | NS

exposure and decreased alcohol between exposure to any type of warning label,

consumption during pregnancy sign, ad, conversation or the cumulative count of

message exposure.

Abbreviations: NS=not significant

OLSEN 1989

The study by Olseri989 reportedon the effect of a broad, mufticeted health
campaign run in the town of Odense in Denmark between 1985 and 1987. The
campai gn HabifsfbeTawlooh ai med to reduce imyri nki ng a
pregnancy and improve healthy eating habits. Both primary and secondary prevention
strategies were used in the programmbeseincluded educatiorcampaigns for
midwives and GPs anbrochures about smoking and drinking (which included a
cookbook)which wereoffered to all pregnant women in Odense and were available to
the public in a number of outlets (including public offices, libraries, hospitals etc). A
television programmefeatured the recipes in the cookbook and the campaign logo
was shown in cineas and newspaperand stickers were placed in public areas.
Media outlets (newspapers and local radio) ran information about the campaign. The
change in alcohol consumption during pregnancy in Odense was compared with any
changes observed in the contraivh of Aalborg. The study waonsidered to bef

fair methodologicalquality. More than 95% of all pregnant women in both towns
were enrolled in the study.
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As shown inTable 17, therewas no change in the perceggaof pregnant women

who reported anyalcohol consumption or consumedore than 8 drinks on any
occasion during pregnancy. The average alcohol consumption in the intervention
town was 1.9 drinks/week at baseline and 1.8 drinks/week during the campaign. No
statistical analysis of the results was included in the publication, although the authors
stated that there was no change in drinking habits.

Table 17 Primary prevention: Results from non -randomised,
controlled studies
Outcome Intervention Control group Statistics
group
Olsen 1989
Percentage of pregnant women Baseline: 18% Baseline: 20% NR
who did not drink Year 1: 16% Year 1: 19%
Year 2: 18% Year 2: 20%
Average alcohol consumption Baseline: 1.9 Baseline: 1.4 NR
during pregnancy (drinks/week) Year 1: 1.8 Year1:1.5
Year 2: 1.8 Year 2: 1.5
Drinking 8 or more drinks on a Baseline: <20% Baseline: <20% NR
given occasion during pregnancy | Year 1: 18% Year 1: 19%
Year 2: 19% Year 2: 18%

Abbreviations: NR=not reported

Discussion

In an attempt to illustrate the entire body pfimary preventionevidence directly
relevant to the current reviewllable 18 summarises the evidence presented in
accordance with the NHMRC dimensions of evidence.

There have been fewpapers published which evaluathe effect of primary
prevention strategies on drinking behaviour during pregnancy. Three papers evaluated
the effect of warning labels on alcohol bottles, one evaluated the effect of an
educational campaign drone evaluated the effect of an alcohol ban. An additional
paper assessed the impact of multiple sources of information. It is difficult to draw
meaningful and reliable conclusions from such a small and varied body of evidence.

In addition to the paucitgf included publications, the level of evidence is weak. All

of the identified studies were Level-Bl or Level 113 evidence and had a quality
rating of fair orpoor. Given that primary prevention strategies are implemented at the
population level ittan bedifficult to design andconduct trials with a parallel control

arm; consequently, five of the studies evaluated drinking behaviour prior to and after
an intervention. A disadvantage of these types of studies is that other factors unrelated
to the inervention can change over time and influence the defined outcome. This
occurred in the three studies by Hankin, which reported increased periconceptional
drinking over time due to changes in the demographics of patients attending the
hospital. The studieby Hankin adjusted for confounding factprisowever no
adjustments were performed in Bowerman 1997 or Kaskutas 1998.

A further limitation of these studies is that they do not adequately evaluate drinking
behaviour at different points during pregnanicg., prior to the women knowing she

is pregnant or during first, second or third trimesters. It is also relevant to distinguish
between a woman consuming one drink per day and a woman consuming seven
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drinks on a single day each week. Binge drinking is agsstiwith an increased rate
of abnormalities compad with drinking the same amouwf alcohol over an
extended period of timeOlsen 1998 was the only publication to evaluate both
average alcohol consumption and binge drinking.

A validated questionnaire ag used to assess levels of alcohol consumption in three
studies(Hankin 1993a,b and Hankin 1996). The other publications used broad terms

that were poorly defined or not defined at algt6 al c oh ol abused and
drinkingo). A | Iselfrpporbng itoc exadluat® alchol ucensudption,

which is associated with recall bias and undgorting (see the introduction for a

more detailed discussion). These issues were not adequately discussed in the
publications.

As discussed in the introductipthere is a strong correlation between the level of
alcohol consumption during pregnancy and the risk of having a child with FASD.
However a range of cofactors, such as the pattern and quantity of alcohol
consumption, stage dktal development and saeeconomic risk factors such as
poverty and smoking, increase the risk of having a child with FASD. In addition,
there is currently no consensus in the medical community regarding the adverse
irreversible effects of low to moderate prenatal alcohol expasundether there is a
clear threshold below which alcohol is rtamatogenic. Consequently,is difficult to
defnrewhat constitutes a oO0clinically relevant
percent of women who abused alcohol dropped from 429%aafter the introduction

of an alcohol ban. As the publication did not define alcohol abuse it is difficult to
determine if this reduction is clinically relevant. Hankin 1993b reported a significant
correlation between warning labels on alcohol bottled anreduction in alcohol
consumption inlow-risk drinkers, however the equivalent reduction in alcohol
consumption was only 0.03 ounces per week. Although a reduction in alcohol
consumption reduces the risk of having a child with FASDndlear ifsuch asmall
reduction in consumption is clinically meaningful. Hankin 1996 reported a similar
significant correlation between warning labels on alcohol bottles and a reduction in
alcohol consumption in nulliparae womdmweverthe paper did not report on the
magnitude of the reduction. It is therefore difficult to evaluate the clinical relevance of
this result.

Synthesising the body of evidence as a whole is problematic for seeasns{i)

the research covers a broad range of primary prevention strat@giesly warning

labels on alcohol bottles are evaluated in more than one publication and all of these
publications used the same patient population and (iii) the outcomes reported in each
study are different and often poorly defined As a result ibisappropriate to meta
analyse the results.

It is worth reiterating that this systematic review only included publications which
evaluated the effect of a primary prevention strategy on alcohol consumption during
pregnancy. Publications which evaluatecharge inknowledgeabout the dangers of
alcohol consumption during pregnancy were excluded. Despite the fact that these
studies are often cited as evidence to support the effectiveness of primary
interventions, they do not meet the evidence requirementhifosystematic review.

A reduction in alcohol consumption during pregnancy has been used as a proxy
outcome for a reduction in the number of children born with FASD as a strong
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causative link has been shown between alcohol consumption during pregndncy a
having a child with FASD. As discussed in the introduction, there is little evidence to
show that an increase in knowledge about the risks of drinking during pregnancy
results in any change to alcohol consumption during pregnancy or a reduction in the
number of children born with FASD. Therefore these studies do not provide adequate
evidence to evaluate the effectiveness of primary prevention strategies.
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Table 18 Primary prevention: Body of evidence summary

Citation Strength of evidence Clinically
Intervention ‘ Comparison ‘ Quality of evidence ‘ Statistical precision * relevant effect

Level |

none available

|

Level Il

none available

|

Level 111-1
none available | | | |
Level 111-2
Bowerman 1997 Alcohol ban Difference in alcohol Fair Significant reduction in alcohol Probably
consumption during pregnancy abuse (RR 0.21, 95% CI 0.08,
pre and post intervention. 0.55).
Hankin 1996 Warning labels on alcohol Difference in alcohol Fair Significant correlation between label | Unlikely
bottles consumption during pregnancy and reduced alcohol consumption in
pre and post intervention. nulliparae (p<0.04) but not
multiparae women.
Hankin 1993a,b Warning labels on alcohol Difference in alcohol Fair Modest reduction in alcohol Unlikely
bottles consumption during pregnancy consumption in light drinkers
pre and post intervention. (p<0.009) but not heavy drinkers.
Level III-3
Kaskutas 1998 Warning label, sign, ad or Correlation between number of Poor No significant correlation. No
personal conversation about | warning labels seen by subjects
drinking during pregnancy and alcohol consumption during
pregnancy.
Olsen 1989 Educational campaign Alcohol consumption in the town | Poor No significant change. No
which received the intervention
compared with a control town.
Level IV

none available

Abbreviations: Cl=confidence interval, RR=relative risk

# True effect rather than a chance finding?
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