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SYNOPSIS  

The consumption of alcohol during pregnancy impacts the development of the fetus and is 

associated with a range of harms for the exposed child that are evident throughout different life 

stages (pre- and neo-natal, childhood and adolescence, and adulthood). Despite international 

and national guidelines consistently recommending pregnant women to not consume alcohol, 

the prevalence of consumption remains high in a number of countries, including Australia. 

Brief and psychosocial focussed interventions delivered by health professionals are supported 

by systematic review evidence as effective strategies in reducing women’s alcohol 

consumption during pregnancy.  

 

The provision of such interventions as part of routine antenatal care is recommended as a 

priority harm-reduction strategy by international organisations and the Australian Government. 

Antenatal clinical guidelines recommend that all pregnant women have alcohol consumption 

addressed at initial and subsequent antenatal visits using an evidence-based model of care 

consisting of three key elements: assessment, advice and referral. Public maternity services are 

an important setting for the implementation of these guidelines in countries that have 

widespread publicly funded health care, such as Australia. Despite this opportunity, relatively 

little is known about the extent and consistency of recommended care provision in these 

services; pregnant women’s acceptability of receiving such care; and antenatal care provider 

and maternity manager barriers to guideline implementation. There is also a lack of evidence 

regarding implementation strategies that may be effective in supporting providers deliver 

recommended antenatal care addressing preventable modifiable risk factors, including alcohol 

consumption. 

 

To address these gaps, the broad aims of this thesis were to: 
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 Assess the prevalence and consistency of guideline recommended care addressing 

alcohol consumption during pregnancy (assessment, advice and referral) at initial and 

subsequent visits in public maternity services. 

 Assess pregnant women’s acceptability of receiving such care in their routine 

antenatal visits. 

 Assess antenatal provider and manager barriers to implementing the guideline 

recommendations. 

 Synthesise evidence regarding the effectiveness of implementation strategies in 

improving guideline recommended care addressing modifiable risk factors (tobacco 

smoking, weight gain and alcohol consumption) in settings providing pregnancy 

focussed care (antenatal and preconception). 

 Evaluate the effectiveness of a multi-strategy practice change intervention in 

improving the provision of antenatal care addressing alcohol consumption during 

pregnancy in public maternity services. 

 

These aims were addressed through a series of studies undertaken within all public maternity 

services in three geographically and administratively defined sectors of a single local health 

district in New South Wales, Australia. These studies included: a cross-sectional prevalence of 

care survey with  pregnant women attending public maternity services; a cross-sectional survey 

of antenatal clinicians and maternity managers based on the Theoretical Domains Framework 

assessing barriers to care provision; and a randomised stepped-wedge controlled trial testing 

the implementation of a theoretically, empirically and end-user informed multi-strategy 

practice change support package. The trial was evaluated through weekly cross-sectional 

surveys of pregnant women who had recently attended participating maternity services over a 

period of 35 months. In addition, a systematic review of controlled studies that have tested the 
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effect of implementation strategies in supporting health professionals provide pregnancy 

focused care addressing tobacco smoking, weight management and/or alcohol consumption 

was undertaken.  

 

The work encompassed in this thesis has contributed to advancing research and practice in a 

number of ways. Firstly, this thesis reported that public maternity services do not routinely 

provide the recommended care elements (assess, advise, refer) for addressing alcohol 

consumption during pregnancy, with particularly low levels found at later antenatal visits. Care 

was also found to be inconsistently provided, with characteristics of pregnant women (older 

age, not a first pregnancy, higher education, residing in an advantaged area, non-Aboriginal 

origin) and maternity services (urban located) associated with decreased odds of care receipt. 

Despite sub-optimal care, pregnant women reported high acceptability for receipt of all 

recommended care elements in antenatal visits. A number of barriers were reported by 

antenatal clinicians as impeding their delivery of such care, including absence of supporting 

resources, lack of expectation from others that alcohol will be addressed and low confidence 

in providing each of the recommended care elements. The main barriers reported by maternity 

managers included stress and complexities in managing clinical practice change.  

 

The systematic review concluded that implementation strategies probably increase elements of 

antenatal care related to tobacco smoking and weight management. The ability to draw a 

stronger conclusion of the effect of such strategies on the provision of guideline recommended 

care addressing alcohol consumption was constrained by the absence of randomised controlled 

studies, lack of reported outcomes regarding assessment and referral, and very-low-certainty 

in the evidence for advice outcomes.   
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The multi-strategy practice change intervention tested in the randomised stepped-wedge 

controlled trial was developed using theory and empirical evidence, and strategy content and 

delivery informed by end-users and Aboriginal partners. The intervention was found to be 

effective in improving all elements of guideline recommended care both overall, and at initial 

and subsequent antenatal visits. The intervention resulted in similar effects between subgroups 

of women and types and location of maternity services, with the exception of non-Aboriginal 

women and women who had not consumed alcohol in pregnancy, for whom the intervention 

was more effective in increasing assessment of alcohol consumption at subsequent antenatal 

visits.  

 

The thesis identified two key issues to be further explored in order to advance research and 

practice in this area: a need to further increase the proportion of women who receive guideline-

recommended antenatal care addressing alcohol consumption during pregnancy through the 

testing of iterative improvement approaches; and a need to sustain care provision after the 

withdrawal of active implementation support. 
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CHAPTER 1 

 
Introduction: The harms of alcohol consumption during 

pregnancy and strategies to support the implementation 

of guideline recommended antenatal care in public 

maternity services 
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This chapter involves four sections. Section 1 first outlines the evidence related to the harms 

and burden of alcohol consumption at the population level and specific to pregnancy. It then 

presents an overview of guideline recommendations to reduce alcohol-related harm during 

pregnancy and the estimated global and Australian prevalence of pregnant women meeting 

such recommendations. The section concludes with an overview of effective interventions for 

the reduction of alcohol-related harm during pregnancy. Section 2 outlines international and 

Australian national strategies and clinical guidelines that support alcohol consumption during 

pregnancy being addressed as part of routine antenatal care and highlights public maternity 

services as an important setting for these to be implemented. It then presents an overview of 

the evidence regarding the current provision and consistency of guideline recommend care in 

public maternity services, pregnant women’s acceptability of such care, and antenatal 

provider’s barriers to guideline implementation. Section 3 introduces implementation science 

as a field that can guide the development and evaluation of strategies to improve guideline 

implementation. It then provides an overview of the evidence regarding the effectiveness of 

such strategies in clinical care generally and for addressing modifiable risk factors in maternity 

services specifically. The three sections highlight the need for studies to be conducted to 

address the identified evidence gaps. The chapter concludes with Section 4, which outlines the 

thesis aims and structure.  

 

SECTION 1: ALCOHOL-RELATED HARM AND BURDEN, 

INCLUDING DURING PREGNANCY, AND EVIDENCE OF EFFECTIVE 

INTERVENTION TO REDUCE HARM DURING PREGNANCY 

1.1 Alcohol-related harm and burden at a population level  
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Alcohol causes harm through multiple mechanisms of effect, including: i) intoxication 

(immediate effects of alcohol on the central nervous system causing temporary impairment of 

physical coordination, perception, cognition and behaviour); ii) toxicity (toxic effects of 

alcohol as a carcinogen, hepatotoxic and poison on the organs and tissues of the person 

consuming alcohol and as a teratogen on the development of the embryo/fetus exposed to 

alcohol in utero); and iii) dependence (effects of alcohol as an addictive substance causing 

neuro-adaption of the dopamine pathway through repeat exposure) [1].  

 

Each of these mechanisms of effect can cause direct and indirect harms to the person 

consuming alcohol, other people and broader society [1]. The most prevalent harms resulting 

from the mechanism of intoxication include: intentional injuries (e.g. self-harm and 

interpersonal violence) and unintentional injuries (e.g. poisoning, falls, traffic accidents, 

workplace accidents and drownings). The most prevalent harms resulting from the mechanism 

of toxicity include: gastrointestinal diseases (e.g. liver cirrhosis and pancreatitis); cancers (e.g. 

oral, oesophageal, liver colorectal and breast); cardiovascular diseases (e.g. haemorrhagic 

stroke and hypotensive heart disease); infectious diseases (e.g. tuberculosis); and a range of 

adverse conditions and secondary disabilities resulting from prenatal alcohol exposure (e.g. 

Fetal Alcohol Spectrum Disorder (FASD)). The most prevalent harms resulting from the 

mechanism of dependence are neuropsychiatric conditions (e.g. alcohol use disorders) [1]. 

Harms resulting from alcohol also extend to people other than the consumer of alcohol (e.g. 

interpersonal violence), and to the broader society, including direct costs to sectors such as 

healthcare, emergency services, criminal justice and social welfare and the indirect costs of 

premature morbidity and mortality, lost productivity and social exclusion [1-4].  
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The burden attributable to such alcohol-related harms has remained stable internationally, but 

increased in Australia, over the past decade [1, 5]. Alcohol is the fourth highest risk factor 

contributing to the burden of disease globally [1, 6]. In 2016, alcohol was responsible for 5.3% 

of total mortality (three million deaths) and 5.1% of the total burden of disease and injury 

(132.6 million Disability Adjusted Life Years (DALYs)) [1]. In Australia, alcohol is the fifth 

highest risk factor contributing to the burden of disease and the top risk factor for people aged 

15 to 44 years [5]. In 2018, alcohol misuse was responsible for 4.1% of total mortality (6,512 

deaths) and 4.5% of the total burden of disease and injury (222,108 DALYs). The proportion 

of the total burden attributable to alcohol in 2018 in Australia was: 100% of FASD; 100% of 

alcohol use disorders; 14.9% of injuries; 11.1% of mental health conditions; 7.2% of 

gastrointestinal diseases; 4.9% of cancers; 4.0% of cardiovascular diseases; 3.2% of infections; 

and 1.6% of neurological conditions [5].  

  

International studies have estimated the economic burden attributable to the harmful use of 

alcohol to be between 0.45% and 5.44% of a country’s gross domestic product [7]. In Australia, 

the costs of alcohol-related harm for the person consuming alcohol in 2010 was $14.4 billion 

[8]. Of this burden, the highest costs were associated with lost productivity ($6.0 billion), traffic 

accidents ($3.7 billion), criminal justice system costs ($3.0 billion) and health care system costs 

($1.7 billion) [8]. It is further estimated that harms experienced by other people result in an 

additional cost to Australian society of $6.8 billion annually [3]. 

 

The World Health Organisation (WHO) and Australian Government have identified a number 

of priority population groups for reducing the risk of alcohol-related harm, including those 

who: are in the youngest and oldest age groups; are socio-economically disadvantaged; are of 
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Aboriginal and/or Torres Strait Islander origin; have a mental or physical health condition; 

have a family history of alcohol dependence; and women who are pregnant [1, 9].  

 

1.2 Alcohol-related harm during pregnancy   

Alcohol is a teratogen that freely crosses the placenta of a pregnant woman to the embryo/fetus 

[10-12]. As the embryo (period of development up until the end of the eighth week of gestation) 

and fetus (period of development from nine weeks gestation to birth) have limited ability to 

metabolise alcohol, concentrations similar to that of the mother are reached and, as a result, 

normal embryo and fetal development can be disrupted [13]. The potential for harm is present 

throughout the whole of pregnancy [14] and exposure during certain developmental periods 

can result in permanent structural and/or functional defects to the brain and other organs [15]. 

Systematic reviews of longitudinal and case-control studies examining the outcomes of alcohol 

consumption at varying timings, quantities and frequencies during pregnancy show a range of 

harms to the pregnancy and exposed child at different life stages (pre- and neo-natal, childhood 

and adolescence, and adulthood) [16]. In some instances, evidence of such harms can lead to a 

clinical diagnosis of FASD for the exposed child [17, 18]. 

 

1.2.1 Pre- and neo-natal outcomes 

1.2.1.1 Placental function, miscarriage, preterm birth, low birth weight  

Systematic reviews have shown that alcohol consumption during pregnancy increases the risk 

of placental abruption (Odds Ratio (OR): 1.48; 95% Confidence Interval (CI): 1.37, 1.60) and 

a reduction in placental weight of 51 grams (95% CI: −82.8, −19.3) [19]. Reviews have also 

found that any alcohol consumption in pregnancy is associated with a greater risk of 

miscarriage (OR: 1.19; 95% CI: 1.12, 1.28) [20] and low levels of alcohol consumption (<= 32 

grams (3.2 standard drinks) per week) are associated with an increased risk of being small for 
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gestational age (OR: 1.08; 95% CI: 1.02, 1.14) and preterm birth (OR: 1.10; 95% CI: 0.95, 

1.28) compared to no alcohol exposure controls [21].  

 

A dose-response meta-analysis found that compared to abstinence, the risk of low birth weight 

is apparent from 24 grams (2.4 standard drinks) of alcohol per day (Risk Ratio (RR): 1.23; 95% 

CI: 1.10, 1.36) and linearly associated up to 120 grams (12.0 standard drinks; RR: 7.48; 95% 

CI: 4.46, 12.55). The risk of small-for-gestational-age is significant for alcohol consumption 

from 24 grams (2.4 standard drinks) per day (RR: 1.17; 95% CI: 1.03, 1.32) and linearly 

associated up to 84 grams (8.4 standard drinks) per day (RR: 2.02; 95% CI: 1.47, 2.77). The 

risk of preterm birth has been found to be significant for alcohol consumption from 36 grams 

(3.6 standard drinks) per day (RR: 1.23; 95% CI: 1.05, 1.44) and linearly associated up to 84 

grams (8.4 standard drinks) per day (RR: 1.96; 95% CI: 1.41, 2.73) [22]. 

 

1.2.1.2 Congenital anomalies 

A review of prenatal alcohol exposure on embryo/fetal structural development identified a 

number of body systems and organs directly impacted, including: the central nervous system, 

heart, kidneys, liver, gastrointestinal tract, endocrine system, eyes, arms and legs, palate, teeth, 

external genitals and ears [23]. Reviews have shown that any prenatal alcohol exposure is 

associated with a significant decline in protein synthesis or enzyme activity of the liver 

(Hedges’s g = −1.149 ± 0.108; 95 % CI −1.361 to −0.938) [24]. High levels of consumption 

(>24 grams (2.4 standard drinks) of alcohol per day) and ‘binge drinking’ (>48 grams (4.8 

standard drinks) of alcohol on one occasion) have also been found to be associated with 

congenital heart defects (heavy drinking OR: 3.76; 95% CI: 1.00, 14.10; binge drinking OR: 

2.49; 95% CI: 1.04, 5.97) and moderate drinking (<24 grams (2.4 standard drinks) of alcohol 
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per day) with conotruncal heart defects (OR: 1.35; 95% CI: 1.05, 1.75) and d-Transposition of 

the Great Arteries (OR: 1.86; 95% CI: 1.09, 3.20) [25].  

 

The central nervous system/brain is the most impacted system during pregnancy as alcohol 

exposure has the potential to disrupt development throughout the whole of pregnancy, whereas 

other organ development is susceptible to harm at specific times in pregnancy. The central 

nervous system/brain is susceptible to major defects in structure from prenatal alcohol exposure 

during the period of conception up to 20 weeks gestation and major functional defects and 

minor structural defects from 20 weeks gestation to birth [15]. The structural damage from 

prenatal alcohol exposure is evident in magnetic resonance imaging studies that have shown 

reduced brain volume and malformations of the corpus callosum in children exposed to alcohol 

in utero [23].  

 

1.2.2 Childhood and adolescence outcomes 

1.2.2.1 Developmental delay and behavioural problems 

The neurodevelopmental impairments from prenatal alcohol exposure can lead to substantial 

comorbid conditions and secondary disabilities in childhood and adolescence [26]. Systematic 

reviews have found a significant association between moderate to heavy prenatal alcohol 

exposure and primary school aged children’s gross motor performance (OR: 2.9; 95% CI: 2.1, 

4.0), including deficits in balance, coordination and ball skills [27], as well as complex fine 

motor skills, such as visual motor integration [28]. Reviews have also found moderate prenatal 

alcohol exposure to be associated with adverse behaviours in children aged six months to five 

years (Cohen's d: −0.15; 95% CI: −0.28, −0.03) [29] and low to moderate exposure with a trend 

towards child behavioural attention problems (OR: 1.21; 95% CI: 0.46, 3.32) [30] compared to 

abstinence controls. Pooled results from studies examining behaviour in children exposed to 
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high levels of alcohol consumption have also demonstrated higher total (Mean Differences 

(MD): 12.1; 95% CI: 7.7, 16.5), internalising (MD: 6.3; 95% CI: 3.1, 9.5) and externalising 

(MD: 12.5; 95% CI: 7.9, 17.0) problem scores compared to children not prenatally exposed to 

alcohol [31].   

 

1.2.2.2 Cognitive abilities and educational achievement  

Systematic reviews have shown significant associations between any prenatal binge-drinking 

exposure and cognition for children aged six months to 14 years (Cohen's d: −0.13; 95% CI: 

−0.21, −0.05) [29]. Reviews have also found any prenatal alcohol exposure to be significantly 

associated with negative impacts on shifting attention (Cohen’s d: -0.61; 95% CI: -0.94, -0.29) 

and a trend for heavy exposure on encoding attention (Cohen’s d: -0.79; 95% CI: -1.59, 0.00) 

[30] in children aged six to 18 years. Prenatal alcohol exposure at more than 1.4 standard drinks 

per day has been associated with deficits in working memory and executive function, especially 

numeracy tasks, at 7.5 years of age [32, 33]. In children aged 10 years, alcohol consumption of 

three or more standard drinks per week during pregnancy has been associated with verbal and 

nonverbal learning and memory scores [34] and less than one standard drink per day in the first 

and second trimesters with poorer school performance [35] compared to abstinent controls.  

 

1.2.2.3 Social interactions and problems with the law 

Systematic reviews have found high levels of prenatal alcohol exposure to be associated with 

conduct disorder problems (OR: 2.11; 95% CI: 1.42, 3.15) [36] and school-aged children 

having higher levels of rule breaking behaviour, delinquency, aggressive behaviour, social 

problems and social incompetence compared to no exposure controls [31]. Longitudinal studies 

have also found an association between prenatal alcohol exposure and substance abuse [37, 

38], mental health disorders [39, 40] and inappropriate sexual behaviours [41] in adolescence. 
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1.2.3 Adulthood outcomes  

Longitudinal studies have reported that deficits in motor function and issues arising from 

impaired fetal growth have been shown to extend into adulthood [42]. Studies exploring the 

secondary disabilities experienced by adults who were exposed to alcohol in utero have 

reported wide ranging effects, including poorer physical and mental health [43], lower rates of 

employment obtainment and maintenance [44], higher rates of contact with law enforcement 

[45] and challenges with living independently [46]. 

 

1.2.4 Clinical diagnosis of alcohol-related harm during pregnancy 

As described above, the teratogenic effects of alcohol on the development of the embryo/fetus 

brain and other organs can lead to a range of adverse outcomes. FASD is the umbrella term for 

the spectrum of adverse effects that can be seen in infants, children and adults that were 

exposed to alcohol during pregnancy. Fetal Alcohol Syndrome (FAS) was first described in the 

literature in 1968 to describe children with facial anomalies, poor prenatal and/or postnatal 

growth and neurodevelopmental issues as a result of known high alcohol exposure in utero 

[47]. By 2000 it was recognised that neurodevelopmental outcomes may be present in the 

absence of physical anomalies and the umbrella term FASD was coined to encompass broader 

diagnostic categories [48]. The Australian Guide to the Diagnosis of FASD stipulates that a 

clinical diagnosis requires evidence of prenatal alcohol exposure and severe impairment in 

three or more domains of central nervous system structure (e.g. structural brain damage) or 

function (e.g. motor skills, cognition, language, attention, social skills) [17]. 

 

The manifestations of FASD are multifaceted, with a 2016 review finding 428 conditions, 

spanning 18 of the 22 International Classification of Diseases chapters (ICD-10), co-occurring 
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with a diagnosis of FASD [26]. The most prevalent conditions occurred within the congenital 

malformations, deformities and chromosomal abnormalities (43%) and mental and behavioural 

disorders (18%) chapters. Comorbid conditions, including language, auditory, visual, 

developmental, cognitive, mental and behavioural problems were also found to be highly 

prevalent in individuals with FASD (range: 50% to 91%) [26].  

 

1.3 Prevalence of alcohol-related harm during pregnancy  

The literature examining the prevalence of alcohol-related harm during pregnancy has mainly 

focussed on FASD. The estimated global prevalence of FASD is 7.7 per 1000 people. The 

prevalence estimates by WHO region are: European Region (19.8 per 1000); Region of the 

Americas (8.8 per 1000); African Region (7.8 per 1000); Western Pacific Region (6.7 per 

1000); Southeast Asia Region (1.4 per 1000); and Eastern Mediterranean Region (0.1 per 1000) 

[26]. FASD prevalence estimates are higher in a number of sub-populations, including children 

in care (312.4 per 1000), correctional systems (146.7 per 1000) and special education (84.2 per 

1000) [49]. There is currently no Australian national alcohol-related harm or FASD prevalence 

data [50]; however a 2012 report of available state and territory medical record data estimated 

that 2% of all babies born in Australian would meet FASD diagnostic criteria [51]. Prevalence 

rates for FASD have been reported for specific populations in Australia, including the juvenile 

justice system (363.3 per 1000) [52] and remote Aboriginal communities in Western Australia 

(194 per 1000) [53].  

 

1.4 Burden of alcohol-related harm during pregnancy  

As above, the majority of literature examining the burden resulting from alcohol-related harm 

during pregnancy has focussed on FASD. The burden of FASD is broad and affects not only 

the individual, but other people (e.g. family unit) and societal systems, including health, 
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education, employment, social services, law enforcement and criminal justice [54]. A 2018 

systematic review that reported on the economic impact of FASD in four countries (United 

States of America, Canada, Sweden and New Zealand) found that the mean annual cost to 

support a child with FASD was $22,810 USD and for adults $24,308 USD [55]. A 2013 cost 

of illness study conducted in Canada found that the highest contributors to the overall cost of 

FASD were productivity losses due to premature morbidity and mortality (41%; $532 million 

to $1.2 billion CAD), criminal justice system costs (29%; $378.3 million CAD) and healthcare 

costs (10%; $128.5 to $226.3 million CAD) [56]. The economic costs of alcohol-related harm 

during pregnancy more broadly, and for FASD specifically, have not been modelled in 

Australia, but are estimated to be proportionally just as high as that for Canada [55]. It has been 

suggested that preventing one case of FASD incurs only 3% of the costs it requires to provide 

the necessary support services to an individual living with FASD [55].  

 

1.5 Guideline recommendations to reduce alcohol-related harm during pregnancy 

Given the harms associated with alcohol consumption during pregnancy, international 

guidelines produced by WHO recommend that pregnant women do not consume alcohol [57]. 

A consistent recommendation to this effect is also reflected in national level guidelines of 56 

countries [58], including those in high income countries: Canada [59]; United States of 

America [60]; United Kingdom [61]; France [62, 63]; Denmark [64]; and Australia [9]. The 

Australian Guidelines to Reduce Health Risks from Drinking Alcohol in 2009 recommended 

‘for women who are pregnant or planning a pregnancy, not drinking is the safest option [65].’ 

The guidelines were reviewed and subsequently updated in 2020 with a stronger 

recommendation ‘to prevent harm from alcohol to their unborn child, women who are pregnant 

or planning a pregnancy should not drink alcohol [9].’  
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1.6 Prevalence of alcohol consumption during pregnancy 

Despite international and national guidelines recommending pregnant women do not consume 

alcohol, the global prevalence of alcohol consumption at any time during pregnancy was 

estimated at 9.8% in a 2017 systematic review that incorporated all countries that had national 

prevalence data available [26]. The estimated prevalence rates of alcohol consumption during 

pregnancy by WHO region are: the European Region (25.2%); Region of the Americas 

(11.2%); African Region (10.0%); Western Pacific Region (8.6%); South-East Asia Region 

(1.8%); and Eastern-Mediterranean Region (0.2%) [26]. It was further estimated that a small 

proportion of women consume alcohol at high levels during pregnancy (defined as four or more 

standard drinks on a single occasion), with WHO region estimates of 3.1% for the African 

Region; 2.8% for the Region of the Americas; 2.7% for the European Region and 1.8% for the 

Western Pacific Region [26]. 

 

In Australia, cross-sectional surveys and cohort studies have reported a prevalence rate of 

alcohol consumption at any time during pregnancy between 55% and 82% [66-75]. The largest 

national cross-sectional population survey, last conducted in 2019, found that 55% of women 

who had been pregnant in the previous 12 months consumed alcohol while pregnant before 

awareness of their pregnancy [73]. The reported rate of alcohol consumption reduced to 15% 

after pregnancy recognition. Of those who consumed alcohol after pregnancy recognition, 10% 

reported consuming alcohol at a frequency of at least two to four times a month and 4% 

consumed at least three to four standard drinks per typical drinking occasion [73].  

 

The largest pregnancy cohort studies conducted in Australia within the last decade that have 

examined alcohol consumption during pregnancy are the Triple B Pregnancy Cohort Study 

[74] and The Asking QUestions about Alcohol in pregnancy (AQUA) Cohort Study [69]. The 
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Triple B Pregnancy Cohort Study (N=1534) recruited women from public antenatal clinics in 

two states of Australia (New South Wales and Western Australia) between 2008 and 2013. The 

study found that 62% of women reported consuming alcohol before awareness of their 

pregnancy and 37% after recognition [74]. Alcohol consumption at least weekly was reported 

by 7% of women after pregnancy recognition in the first trimester, 10% in the second trimester 

and 12% in the third trimester [74]. The average quantity of alcohol consumed on a typical 

drinking day was 1.5 standard drinks in all trimesters. Occasions of ‘binge drinking’ (>4 

standard drinks) were reported by 9% of women after pregnancy recognition in the first 

trimester, 4% in the second trimester and 3% in the third trimester [74]. The AQUA study 

(N=1570), which recruited women from Victorian public antenatal clinics between 2011 and 

2012, reported that 59% of women consumed alcohol at some stage during pregnancy [69]. 

Twenty seven percent of women consumed alcohol in the first trimester only, 27% consumed 

alcohol in the first trimester as well as the second and/or third trimesters, 5% consumed alcohol 

in the second and/or third trimester only or reported an irregular pattern of consumption that 

could not be classified [69].  

 

In a sub-sample of 1614 women participating in the Australian Longitudinal Study of Women’s 

Health (ALSWH) who had been pregnant between 2000 and 2009 and consumed alcohol prior 

to their pregnancy, 82% reported consumption at some stage during pregnancy [75]. Almost 

half of women surveyed (47%) indicated they consumed alcohol at least weekly and just under 

one-quarter (23%) usually consumed three or more standard drinks on a typical occasion. In a 

further analysis of 1577 women from the ALSWH who reported risky drinking patterns prior 

to pregnancy (weekly consumption and/or binge drinking) almost half (46%) reported that they 

continued these risky patterns during pregnancy, 40% reduced alcohol consumption and only 

14% completely abstained from alcohol in pregnancy [70].  
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1.7 Evidence of effective intervention to reduce alcohol-related harm during pregnancy 

A number of systematic reviews have examined the effectiveness of strategies to increase 

alcohol abstinence or reduce the amount of alcohol consumed during pregnancy [76-81]. A 

2015 review of the effectiveness of community-wide public health interventions delivered 

through media campaigns (television, radio, newspapers, posters and social media), text 

messages and warnings on alcohol beverage containers found that in six of the seven included 

studies women’s knowledge of the harms of alcohol consumption during pregnancy 

significantly improved [81]. Of four studies that reported consumption outcomes, only one 

found significant decreases in reported alcohol consumption (OR: 2.8; p<0.001) [82], but only 

for women who recalled being exposed to all three types of messages included in the 

intervention (warnings on alcohol beverage containers, warning poster in restaurants/bars and 

media advertisements).  

 

A systematic review conducted in 2020 synthesised the evidence-base regarding the 

effectiveness of interventions delivered in any setting in preventing alcohol-exposed 

pregnancies [76]. Of 18 studies that included consumption outcomes, three examined the effect 

of public health educational strategies delivered in community and healthcare settings (none 

significant), three counselling-based strategies delivered in healthcare settings (none 

significant) and twelve brief interventions delivered in healthcare settings (four of these studies 

reported significant results). The four brief intervention studies that reported an effect were all 

conducted in antenatal care settings. Two tested longer duration single sessions [83, 84] and 

two tested shorter duration sessions delivered over multiple visits [85, 86]. Single session 

interventions of 25 minutes duration (regression co-efficient, b: -0.163; standard error: 0.063; 

p<0.01 [83]) and 60 minutes duration (t-statistic: 3.46; degrees of freedom: 33; p<0.01 [84]) 
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were found to significantly reduce alcohol consumption among women drinking at high-risk 

levels in pregnancy. Four short brief intervention sessions delivered throughout pregnancy 

significantly decreased women’s self-reported AUDIT scores compared to written information 

alone (F-statistic: 9.54; p=0.002) [85]. Assessment and monthly advice (10 to 15-minutes) for 

women who had consumed any alcohol in the first trimester resulted in women being five times 

more likely to be abstinent at the end of the third trimester compared to women who received 

assessment alone (OR: 5.39; 95% CI: 1.59, 18.25) [86].  

 

A further systematic review conducted in 2020 examined the effectiveness of psychosocial 

interventions, including brief intervention, motivational interviewing and cognitive 

behavioural therapy in changing women’s alcohol consumption behaviours during pregnancy 

[77]. Studies were included if the psychosocial intervention was delivered in a healthcare 

setting (usually as part of antenatal care in public maternity services, obstetrics practices and 

midwifery practices) or by a health professional as part of in-home care. Six of 20 identified 

studies were able to be pooled for meta-analysis, which found that the odds of achieving 

abstinence were 2.31 times higher in the intervention group compared to a control condition of 

usual care or no intervention (OR: 2.31; 95% CI: 1.61, 3.32; p<0.001) [77]. Content analyses 

of the factors impacting intervention effectiveness suggested that psychosocial interventions 

delivered over multiple visits may be more effective than a single session of longer duration, 

particularly for women consuming alcohol at lower levels in pregnancy [77].  

 

SECTION 2: ANTENATAL CARE ADDRESSING ALCOHOL 

CONSUMPTION DURING PREGNANCY 
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2.1 Health services providing antenatal care identified as a priority setting for the 

reduction of alcohol-related harm in pregnancy 

In line with the evidence described above, health services providing antenatal care have been 

identified as a priority setting to reduce alcohol-related harms during pregnancy by 

international organisations and the Australian government. The WHO Global Strategy to 

Reduce the Harmful Use of Alcohol published in 2010 [87] stipulated that policy and 

interventions should be implemented to support the identification and management of harmful 

drinking among pregnant women in healthcare settings. 

 

The Australian National Alcohol Strategy, which provides a national framework for the 

prevention and minimisation of alcohol-related harms among individuals, families and 

communities, identified four priority areas of focus for the period 2019 to 2028 [88]. One of 

these priority areas supporting individuals to obtain help and systems to respond, includes 

recommendations for reducing the harms resulting from alcohol consumption during 

pregnancy. The strategy recommends that a settings-based approach to the identification, 

screening, assessment, brief intervention and referral of women be implemented in healthcare 

services, with maternity services providing antenatal care identified as a priority setting. 

Similarly, the Australian National FASD Strategic Action Plan (2018 to 2028) developed by 

the Australian Government recommends that as part of routine antenatal care all women receive 

universal screening and advice on the potential harms of alcohol consumption during 

pregnancy. The plan further recommends that medical, nursing and midwifery staff be provided 

with the necessary training and supports to be able to implement such practices [89]. The 

importance of implementation support is also reflected in the Australian National Alcohol 

Strategy [88], which recommends training and resources, such as those developed as part of 
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the national Women Want to Know initiative [90], be provided to maternity staff to support 

antenatal care addressing alcohol consumption become part of standard practice.  

 

2.2 Antenatal clinical guideline recommendations 

In line with the priorities identified in the strategies described above, international [57] and 

Australian national-level [91] antenatal clinical guidelines recommend that alcohol 

consumption be addressed with all pregnant women as part of routine antenatal care. The WHO 

Guidelines for the Identification and Management of Substance Use and Substance Use 

Disorders in Pregnancy recommend antenatal providers discuss alcohol consumption with all 

pregnant women as early in the pregnancy as possible and at every antenatal visit [57]. The 

Clinical Practice Guidelines for Pregnancy Care produced by the Australian Government 

Department of Health recommend that care be provided for alcohol consumption at the first 

antenatal visit and throughout pregnancy [91]. Such recommendations are endorsed by 

professional bodies internationally [92, 93]; and within Australia, including the Royal 

Australian and New Zealand College of Obstetricians and Gynaecologists [94] and the 

Australian College of Midwives [95].  

 

Consistent with systematic review evidence and evidence suggesting the feasibility of 

addressing alcohol consumption within an antenatal visit [96], international and Australian 

clinical guidelines recommend that a brief model of care is delivered at multiple visits [57, 91]. 

As described above, brief interventions of shorter duration delivered at multiple time-points 

are potentially more effective than single longer duration interventions in reducing alcohol 

consumption for pregnant women, especially those consuming at low risk levels [76, 77]. The 

international and Australian clinical guidelines also take into account evidence that more 

intensive sessions may be required to effectively support women with high-levels of alcohol 
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consumption [76, 77] and recommend specialist support outside of the antenatal visit for these 

women.   

 

Specifically, international and Australian national clinical guidelines recommend the following 

care elements be provided to all pregnant women as part of routine antenatal care: 

1. Assessment of alcohol consumption using a validated tool. A systematic review of 

validated brief alcohol assessment tools found the Alcohol Use Disorders 

Identification Test – Consumption (AUDIT-C) to have the highest sensitivity for 

identifying risky alcohol consumption in pregnant women [97]. 

2. Advice not to consume alcohol during pregnancy, tailored feedback on current level 

of consumption and discussion on the risks of alcohol consumption in pregnancy.  

3. Referral to drug and alcohol services for specialist medical assessment and treatment 

if consuming alcohol at high-risk levels where dependence may be present, or to 

therapeutic support where dependence is not present but additional support may be 

required to abstain from alcohol during pregnancy [57, 91].  

 

2.3 Public maternity services as a setting for the provision of antenatal care addressing 

alcohol consumption during pregnancy 

In countries that have widespread access to publicly funded health care, public maternity 

services are an important setting for the implementation of antenatal clinical guideline 

recommendations related to alcohol consumption during pregnancy. In Australia, 70% of 

women access antenatal care through a public maternity service [98]. Antenatal care provided 

by these services is available to almost all pregnant women, regardless of medical or social 

risks, and is provided for free or at minimal charge. To meet the needs of the diverse range of 

pregnant women who access these services, different models of antenatal care are provided, 
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including: hospital and community-based midwifery clinics; hospital medical clinics; 

midwifery continuity of care group practices; Aboriginal Maternal and Infant Health Services 

(AMIHS); specialist multi-disciplinary services caring for women with high-risk pregnancies 

or complex social vulnerabilities; and shared-care models with general practitioners [99]. 

Antenatal care may be provided in such services by medical and midwifery staff and Aboriginal 

Health Workers, and can be supported by a range of other health professional groups, such as 

social workers.  

 

2.4 Provision of antenatal care addressing alcohol consumption during pregnancy in 

public maternity services 

Despite public maternity services being a recommended setting for addressing alcohol 

consumption during pregnancy, there are limitations in the evidence regarding pregnant 

women’s receipt of care consistent with the guideline recommendations. Three cross-sectional 

studies have examined the provision of such care using health professional self-report [100-

102]. A 2015 survey of 103 Norwegian midwives found that 97% reported mostly or always 

asking about alcohol consumption at the initial antenatal visit (42% via a validated tool) and 

66% reported mostly or always providing a referral to general practitioners when risky alcohol 

consumption was identified [100]. Lower rates of asking about alcohol consumption (38%) 

were found in a small study of 55 medical students conducted in 2013 in the United States of 

America [101]. In a 2014 survey of 166 midwives in seven health regions of Western Australia, 

93% of midwives reported asking pregnant women about alcohol consumption, 99% reported 

that they advised that not drinking is the safest option during pregnancy and 64% informed 

pregnant women of the potential risks associated with alcohol consumption during pregnancy 

[102].  
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A further three cross-sectional studies have examined the provision of antenatal care addressing 

alcohol consumption during pregnancy in public maternity services using women’s self-report 

[103-105]. In a 1998 Danish study of 439 pregnant women, 51% reported being asked about 

alcohol consumption and 11% reported being advised that it is safest not to consume alcohol 

during pregnancy [103]. The study was conducted prior to the release of abstinence-based 

guidelines by the Danish Health Authority in 1999. A 2016 survey of 5,444 women who had 

previously attended a public maternity outpatient clinic in Australia reported that 96% of 

women recalled being asked about alcohol consumption at some point during their antenatal 

care. Of those women who reported that they had consumed alcohol during pregnancy, 97% 

received advice that it is safest not to consume alcohol and 62% were told about a relevant 

support service [104]. The proportion of all women that received advice on alcohol 

consumption, as per guideline recommendations, was not reported. In a further 2016 study of 

223 Australian pregnant women, 92% reported being asked about alcohol and, of those women 

who reported needing help to manage their alcohol consumption, 10% were offered assistance 

[105]. 

 

Of these six studies reporting on antenatal care addressing alcohol consumption in public 

maternity services [100-105]: none reported on all the elements recommended by clinical 

guidelines (assessment, advice and referral); only one specified the antenatal care visit (initial 

visit or subsequent visit) in which care was received [100]; and no studies specifically reported 

on care at subsequent antenatal visits. In addition, care provision may have been over estimated 

[106] in the three studies that utilised health professional self-report [100-102]. Self-report by 

those receiving healthcare is recommended when measuring clinical guideline adherence as it 

is subject to less response bias [106, 107]. Given these limitations and variable results across 

studies, future research is warranted to determine pregnant women’s receipt of antenatal care 
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addressing alcohol consumption during pregnancy consistent with clinical guideline 

recommendations.  

 

2.5 Characteristics associated with the provision of antenatal care addressing alcohol 

consumption during pregnancy  

A number of international studies have examined characteristics of pregnant women associated 

with the receipt of recommended care regarding alcohol consumption [103, 108-110]. A 2011 

cross-sectional survey of 12,611 postpartum women in the United States of America found 

women who were of younger age, had not attained a university or college degree and were of 

a minority ethnicity (African American or other non-white ethnicity) were significantly more 

likely to report receiving alcohol assessment and advice from their antenatal care provider 

[108]. Two studies conducted with Danish (N=439) and Swiss (N=368) women found that 

previous drinking behaviours during pregnancy were not associated with being asked about 

alcohol consumption by an antenatal care provider [103, 110]. A study in Ghana (N=948) found 

that multiparous women and women who did not have a history of pregnancy complications 

were more likely to receive complete guideline recommended care for multiple health topics 

in their first antenatal visit, however, the association of this characteristic with alcohol care 

alone was not assessed [109]. 

 

There has also been a small number of international studies that have examined the 

characteristics of maternity services associated with antenatal care addressing alcohol 

consumption [111, 112]. A 2008 survey of 386 medical and nursing staff in Canada found that 

providers from smaller centres were significantly more likely to report asking women about 

alcohol consumption than those located in larger centres [111]. Further, a study of maternal 
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health providers in France (N=100) found that midwives were significantly more likely to be 

involved in providing alcohol related care to pregnant women than doctors [112].  

 

Of the studies reporting on maternal and service characteristics associated with care for alcohol 

consumption in pregnancy, none reported on all elements of clinical guideline 

recommendations (assessment, advice and referral) and only one defined the type of antenatal 

visit (initial visit or subsequent visit) being examined. Further, as no studies were conducted in 

Australia, it is unknown whether the previously reported characteristics of care provision are 

generalisable to the Australian public maternity service setting. Given such gaps in evidence, 

future research is warranted to determine whether all women have the same opportunity to 

receive antenatal care addressing alcohol consumption during pregnancy. 

 

2.6 Pregnant women’s acceptability of antenatal care addressing alcohol consumption 

during pregnancy 

A number of qualitative studies undertaken in the United States of America [113], Denmark 

[103], United Kingdom [114], The Netherlands [115] and Australia [116-118] have explored 

pregnant women’s acceptability of antenatal care addressing alcohol consumption. These 

studies have found that pregnant women consider antenatal care providers as the most 

important source of information regarding alcohol consumption during pregnancy [103, 113-

116]. Further, it has been reported that pregnant women expect alcohol to be addressed in their 

antenatal visits and that they believe it is the role of their antenatal care provider to do so [113, 

116-118]. Pregnant women have described wanting such care to incorporate clear and 

consistent advice on the recommendation not to consume alcohol during pregnancy [113, 116] 

and a comprehensive explanation of the potential risks of alcohol exposure to the fetus [113, 

116, 118].  
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Only one  study has quantitatively assessed women’s acceptability of receiving antenatal care 

addressing alcohol consumption [119]. In a study of 1103 Australian women aged 18 to 45 

years, nearly all women agreed that antenatal care providers should ask pregnant women about 

their alcohol consumption (97%) and advise pregnant women to abstain from consuming 

alcohol (91%) [119]. The study however excluded women who were currently pregnant. With 

no studies quantitatively assessing pregnant women’s acceptability of receiving antenatal care 

addressing alcohol consumption, it is unknown whether the findings of the qualitative studies 

described above represent the majority of pregnant women’s views. Future research is required 

to quantitatively assess acceptability of antenatal care addressing alcohol consumption in a 

large sample of women who are currently pregnant. 

 

2.7 Barriers to routine provision of antenatal care addressing alcohol consumption during 

pregnancy   

The most cited barrier to the provision of antenatal care addressing alcohol consumption during 

pregnancy in cross-sectional and qualitative studies from a number of countries, including the 

United Kingdom [120], United States of America [121], Norway [100] and Australia [96, 117, 

118, 122] is lack of antenatal care provider (doctor and midwife) knowledge. This includes a 

lack of knowledge of the: national guideline recommendations for the consumption of alcohol 

in pregnancy [117, 120]; potential harms of alcohol to the pregnancy and fetus [96, 117, 118]; 

and the model and procedure for providing alcohol consumption care in antenatal visits [96, 

100, 121, 122]. In addition, antenatal provider’s perceived lack of skills in assessing pregnant 

women’s alcohol consumption using a validated tool and in providing advice consistent with 

guideline recommendations have also been reported as a barrier to care in numerous studies in 

Australia [102, 122, 123] and internationally [120].  
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A number of barriers relating to antenatal care provider’s perceptions of the consequences and 

salience of care provision have also been cited in cross-sectional and qualitative studies in the 

United Kingdom [120, 124, 125], Norway [100] and Australia [96, 102, 117, 118, 122, 123]. 

These include clinician perception that women will not accurately report their alcohol 

consumption, which limits opportunity for appropriate levels of care to be provided [117, 120, 

124] and for positive outcomes to be achieved [100, 124]. A fear that discussing alcohol 

consumption will appear judgemental and negatively impact the clinician-client relationship 

has also been reported as a barrier to such care provision [120, 123, 124]. Studies have also 

identified that antenatal care providers are concerned that asking women about their alcohol 

consumption will make women feel anxious, particularly those who have consumed alcohol 

[96, 100, 102, 122, 123, 125], and that providing advice on alcohol-related harms will cause 

undue stress [117]. Lastly, a perception that providing such care is not within the professional 

scope of antenatal care providers [123] and is not high priority compared to other competing 

clinical demands [118, 123, 124] have been identified as barriers. 

 

A small number of clinical environment barriers to addressing alcohol consumption during 

pregnancy have also been reported. Both in Australia and internationally, the limited time 

available in antenatal visits to address alcohol consumption [96, 100, 102, 118, 120, 121, 123, 

124, 126] is the most cited such environmental barrier. Studies have also reported a lack of 

clear procedures [120], including relevant referral pathways for pregnant women who are 

identified as consuming alcohol [120, 121, 123], and a lack of appropriate resources to support 

such care provision [96, 123].   
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Despite there being a large evidence-base regarding barriers to the provision of antenatal care 

addressing alcohol consumption during pregnancy, none of the above studies applied a 

consolidated implementation framework to barrier assessment [127, 128]. The use of such a 

framework is recommended to ensure a broad range of factors that exist at both the individual 

and clinical environment levels are considered when seeking to improve clinical practice [129]. 

There have also been no studies reporting on maternity managers’ barriers despite their critical 

role in supporting clinical guideline implementation and practice change [130]. To address 

these limitations and evidence gaps, future research is required to comprehensively assess 

antenatal provider and manager barriers to the implementation of antenatal clinical guidelines 

for addressing alcohol consumption during pregnancy using a consolidated theoretical 

implementation framework.  

 

SECTION 3: PRACTICE CHANGE INTERVENTIONS TO IMPROVE 

PROVISION OF ANTENATAL CARE ADDRESSING ALCOHOL 

CONSUMPTION DURING PREGNANCY  

3.1 Implementation science and effective strategies  

Implementation science is the study of methods to promote the systematic uptake of evidence-

based and guideline recommended interventions into routine practice and policy to improve 

health outcomes [131]. One aspect of implementation science is the evaluation of strategies 

designed to improve the implementation of such interventions. The use of practice change 

interventions (also known as implementation strategies, with such terminology used 

interchangeably throughout this and further chapters) is recommended where: there is an 

evidence-based intervention that is not being routinely and/or consistently delivered; there is a 

comprehensive understanding of the barriers to implementing the evidence-based intervention 
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in a particular setting; and there is theoretical and/or empirical evidence supporting the likely 

effect of strategy/s addressing the identified barriers and improving provision of the evidence-

based intervention (or empirical evidence for similar evidence-based interventions and/or for 

similar settings where no specific evidence exists) [132]. When developing strategies, it is also 

recommended that the development process involves local end-user engagement [133] and that 

principles of equity are integrated to enhance accessibility and reduce health disparities 

between population groups [134, 135]. 

 

Implementation strategies have been compiled in a number of taxonomies, including the 

Cochrane Effective Practice and Organisation of Care (EPOC) taxonomy [136] and the Expert 

Recommendations for Implementing Change (ERIC) taxonomy [137]. Evidence regarding the 

effect of strategies recommended by the taxonomies have been synthesised in Cochrane 

systematic reviews, including use of such strategies as: local opinion leaders (absolute 

difference (AD): 11%; interquartile range (IR): 3.5% to 14.6%) [138]; educational meetings 

(AD: 6.0%; IR: 2.9% to 15.3%) [139]; academic detailing (AD: 5.6%; IR: 3.0% to 9.0%) [140]; 

audit and feedback (AD: 4.3%; IR: 0.5% to 16.0%) [141]; and point of care reminders (AD: 

4.2%; IR: 0.8% to 18.8%) [142]. Further, strategies tailored to address identified determinants 

of clinical practice (barriers and enablers) have been shown to increase the delivery of 

recommended care by over 50% (OR: 1.56; 95% CI: 1.27, 1.93; p<0.001) [143]. 

 

3.2 Effectiveness of implementation strategies in improving care addressing modifiable 

risk factors in maternity settings 

Two systematic reviews have examined the effect of strategies in improving the 

implementation of clinical guideline recommendations for addressing the modifiable risk 

factors of gestational weight gain and tobacco smoking in maternity settings [144, 145]. The 
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first, a 2014 review of strategies to change maternity healthcare professional’s delivery of 

obesity or weight management care identified no eligible completed studies, but one registered 

trial [146]. The second, a 2019 review of practice change interventions to improve smoking 

cessation care for pregnant women identified 16 studies [145]. Of these identified studies: 10 

used a non-controlled study design; 15 were conducted in high income countries (United States 

of America, United Kingdom, Australia and The Netherlands); and 12 targeted the intervention 

at a mixture of health professional types (doctors, midwives, nurses). The number of strategies 

included in the practice change interventions ranged from one to six, with the most common 

strategies being: educational meetings (n=13); educational materials (n=9) and reminders 

(n=8). Overall, 2,518 health professionals and 11,505 women provided data for the review 

primary outcomes. Nine studies were assessed as good quality, six as fair and one as poor [145].  

 

The review found that practice change interventions were effective in improving smoking 

cessation care elements as recommended by international and national clinical guidelines, 

including clinicians: asking about tobacco smoking (Cohen’s d=0.47; 95% CI: 0.13, 0.81); 

advising about quitting (Cohen’s d: 0.46; 95% CI: 0.02, 0.9); assessing motivation to quit 

(Cohen’s d: 0.98; 95% CI: 0.51, 1.45); assisting with the quit process (Cohen’s d: 0.65; 95% 

CI: 0.46, 0.83); and arranging referral (Cohen’s d: 0.99; 95% CI: 0.2, 1.79) [145]. Sub-group 

analyses on the review primary outcomes found increased effectiveness for practice change 

interventions that were theoretically informed in their development (asking about smoking: 

Cohen’s d: 0.62; 95% CI: 0.12, 1.1) and that used at least three implementation strategies 

(assisting with the quit process: Cohen’s d: 0.70; 95% CI: 0.5, 0.9) [145]. However, as the 

majority of studies included in the review were non-controlled, the strength of evidence was 

limited. The review was also limited by the pooling of results from studies comparing 

interventions to usual practice with those comparing alternative implementation strategies, 
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with the inclusion of the latter potentially contributing to an underestimation of effect size 

[147].  

 

Prior to this thesis, only one controlled study had examined the effectiveness of a practice 

change intervention in improving the provision of antenatal care addressing alcohol 

consumption during pregnancy [148]. The 2013 non-randomised comparative study was 

conducted with public Obstetrics and Gynaecology Units in four public hospitals in Italy. 

Antenatal care providers in two of the hospitals received education using an action research 

approach that incorporated the following components: inviting clinicians to reflect on issues 

encountered when providing care for alcohol consumption, sharing knowledge and experience 

amongst colleagues, enhancing teamwork to find solutions, and identifying actions to improve 

routine care provision. The two other hospitals in the study received no implementation support 

[148].  

 

For one month following the intervention all pregnant women attending their 38-week 

gestation visit in the four hospitals were invited to complete a questionnaire about the advice 

they received. Women attending antenatal care at an intervention hospital were significantly 

more likely to report receiving advice not to consume alcohol during pregnancy and be 

informed of the harmful effects of alcohol on the fetus/newborn (RR: 2.66; 95% CI: 1.27, 5.56; 

p=0.005) [148]. The study however was non-randomised and did not report or adjust for 

baseline rates of care provision, or possible confounders. It also had a small sample size 

(N=67), which limits the external validity of the study findings. The practice change 

intervention was also not developed in accordance with implementation science 

recommendations [133-135] in that it did not include report of a formative barrier assessment 

or use a theoretical implementation framework in strategy selection. The study also did not 
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report whether the practice change intervention produced equitable outcomes among the 

different subgroups of pregnant women or maternity services.   

 

Further research is required to develop, and evaluate the effectiveness of, a practice change 

intervention in improving the provision of antenatal care addressing alcohol consumption 

during pregnancy. As per implementation science recommendations [133-135], such an 

intervention is recommended to be theoretically, empirically, end-user and equity informed to 

optimise its benefit for women, birth and longer term health outcomes.  

 

SECTION 4: THESIS AIMS AND STRUCTURE  

In brief, this chapter highlighted a number of limitations of existing research evidence on the 

prevalence of antenatal care addressing alcohol consumption during pregnancy, the barriers 

that may influence clinician implementation of evidence-based and guideline recommended 

care, and the strategies that may be effective in increasing the provision of such care.   

 

In light of the evidence and practice gaps highlighted by this introductory chapter, the aims of 

this thesis are to:  

1. Assess pregnant women’s reported receipt of antenatal care addressing alcohol 

consumption during pregnancy consistent with clinical guideline recommendations 

(assess, advise, refer) at two antenatal visit types (initial and subsequent) in public 

maternity services;  

2. Assess the characteristics of pregnant women and maternity services associated with 

the receipt of antenatal care addressing alcohol consumption during pregnancy; 



CHAPTER 1: The harms of alcohol consumption during pregnancy and strategies to support the implementation 

of guideline recommended antenatal care in public maternity services 

30 
 

3. Quantitatively assess pregnant women’s acceptability of receiving guideline 

recommended care antenatal care addressing alcohol consumption as part of routine 

antenatal care; 

4. Comprehensively assess antenatal provider and maternity manager barriers to the 

implementation of clinical guideline recommendations for addressing alcohol 

consumption during pregnancy using a consolidated implementation framework; 

5. Synthesise the evidence from controlled studies regarding the effectiveness of 

implementation strategies in improving guideline recommended care addressing 

modifiable risk factors (alcohol consumption, tobacco smoking and weight gain) in 

pregnancy care settings (antenatal and preconception); 

6. Develop and evaluate the effectiveness of a theoretical, empirical and end-user 

informed practice change intervention in improving the provision of antenatal care 

addressing alcohol consumption during pregnancy in public maternity services; 

7. Explore whether the practice change intervention had equitable impacts among 

different subgroups of pregnant women and maternity services. 

 

To address these aims, this thesis consists of eight chapters in addition to this introductory 

chapter. Seven of these chapters have been published (Chapters 2, 3, 4, 5, 6, 7 and 8). The ninth 

and final chapter presents a brief summary of the first eight chapters and a discussion of 

implications for future research and practice. The chapters and studies that address the thesis 

aims are as follows: 

 

CHAPTER 2 
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A cross-sectional survey of pregnant women’s reported receipt of antenatal care addressing 

alcohol consumption during pregnancy, associated characteristics and acceptability of care 

(Aims 1, 2 and 3).  

 

CHAPTER 3 

A survey of antenatal provider and maternity manager barriers to the implementation of clinical 

guideline recommendations for addressing alcohol consumption during pregnancy using the 

Theoretical Domains Framework (Aim 4). 

 

CHAPTERS 4 AND 5 

A systematic review of implementation strategies to improve preconception and antenatal care 

addressing tobacco smoking, alcohol consumption and weight management (protocol and 

review) (Aim 5). 

 

CHAPTERS 6 AND 7 

A randomised stepped-wedge controlled trial to determine the effectiveness of a practice 

change intervention in improving antenatal care addressing alcohol consumption during 

pregnancy (protocol and trial primary outcomes) (Aim 6). 

 

CHAPTER 8 

Sub-group analyses to explore the differential effectiveness of a practice change intervention 

in improving antenatal care addressing alcohol consumption during pregnancy (Aim 7). 

 

CHAPTER 9 
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A summary of the findings from the first eight chapters and implications for future research 

and practice.  
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ABSTRACT  

Background: Antenatal clinical guidelines recommend that during initial and subsequent 

antenatal visits all pregnant women: have their alcohol consumption assessed; be advised that 

it is safest not to consume alcohol during pregnancy and of the potential risks of consumption; 

and be offered referrals for further support if required. However, the extent to which pregnant 

women attending public antenatal services receive guideline recommended care at these visits, 

and the characteristics associated with its receipt, is unknown. The purpose of this study was 

to examine: 1) pregnant women’s reported receipt of guideline recommended care addressing 

alcohol consumption during pregnancy; 2) characteristics associated with the receipt of care; 

and 3) pregnant women’s acceptability of care.  

 

Methods: From July 2017 – February 2018 a survey (telephone or online) was undertaken with 

1363 pregnant women who had recently visited a public antenatal service in one health district 

in Australia. Receipt and acceptability of recommended care were assessed via descriptive 

statistics and associations via logistic regression analyses.  

 

Results: At the initial antenatal visit, less than two thirds (64.3%) of pregnant women reported 

that they received an assessment of their alcohol consumption and just over one third (34.9%) 

received advice and referral appropriate to their self-reported level of alcohol consumption 

since pregnancy recognition. Less than 10% of women received such care at subsequent 

antenatal visits. Characteristics that significantly increased the odds of receiving all guideline 

elements at the initial antenatal visit included: less than university attainment (OR: 1.93; 95% 

CI: 1.12, 3.34), not residing in an advantaged area (OR: 2.11; 95% CI: 1.17, 3.79), first 

pregnancy (OR: 1.91; 95% CI: 1.22, 2.99) and regional/rural service location (OR: 2.38; 95% 

CI: 1.26, 4.48); and at subsequent visits: younger age (OR: 0.91; 95% CI: 0.84, 0.99) and 
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Aboriginal origin (OR: 3.17; 95% CI: 1.22, 8.24). Each of the recommended care elements 

were highly acceptable to pregnant women (88.3% to 99.4%).  

 

Conclusions: Although care for alcohol consumption is both recommended by clinical 

guidelines and highly acceptable to pregnant women, its receipt in public antenatal services is 

suboptimal. There is a need and an opportunity for interventions to support antenatal care 

providers to routinely and consistently provide such care to all pregnant women. 

 

BACKGROUND 

Prenatal alcohol exposure is recognised as a risk factor for a number of adverse pregnancy 

outcomes including spontaneous abortion, stillbirth, preterm birth, fetal growth restriction and 

low birth weight, and can result in lifelong cognitive, behavioural and neurodevelopmental 

disabilities for the child [1]. Although the fetus is most vulnerable to structural damage due to 

the effects of alcohol exposure in the first trimester [2], exposure to alcohol throughout the 

duration of pregnancy has been associated with poorer pregnancy outcomes [3]. On this basis, 

many countries, including Australia, have issued national guidelines recommending that it is 

safest for women who are pregnant or planning a pregnancy not to consume alcohol [1, 4, 5].  

 

Despite such guidelines, approximately 10% of women globally consume alcohol at any time 

during pregnancy, with higher prevalence estimates reported in countries with high alcohol 

consumption rates in the general population (e.g. Ireland: 60%; Denmark: 46%; United 

Kingdom: 41%) [6]. In Australia, prospective cohort studies and national surveys have reported 

the prevalence of alcohol consumption at various times during pregnancy to be between 28% 

and 72% [7–14]. For example, a prospective cohort study of 1570 pregnant women found that 

59% of women reported any alcohol consumption during pregnancy with 32% reporting 
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consumption in the second and/or third trimester [10]. Similarly, a national survey conducted 

in 2016 found that half of pregnant women consumed alcohol before knowing they were 

pregnant and 25% continued consuming alcohol following knowledge of their pregnancy [11]. 

Among those women who consumed alcohol during pregnancy, most reported drinking at a 

frequency of monthly or less (81%) and an average of one to two standard drinks per occasion 

(97%) [11].  

 

Systematic review evidence indicates that brief interventions delivered by a range of health 

professional groups (e.g. general practitioners, specialists, nurses and psychologists) are 

effective in reducing alcohol consumption in patients attending general practice, primary care 

and hospital emergency settings [15, 16]. Review evidence from primary care settings also 

suggests that such brief interventions are cost-effective [17]. For pregnant women specifically, 

brief and psychosocial interventions have been reported to be effective in increasing abstinence 

from alcohol and modifying alcohol consumption behaviours during pregnancy [16, 18].  

 

Given such findings and the potential adverse outcomes associated with prenatal alcohol 

exposure, international [19] and Australian [20–22] antenatal clinical guidelines recommend 

that all pregnant women be asked about their alcohol consumption using a validated assessment 

tool and be advised that it is safest not to consume alcohol during pregnancy and of the potential 

risks associated with consumption. For pregnant women identified as currently consuming 

alcohol at levels where they may find it difficult to abstain, it is recommended that referrals be 

offered to therapeutic support services or drug and alcohol services for specialist assessment 

and treatment [19–22]. It is recommended that this assessment and care be provided by the 

attending antenatal care provider at the initial antenatal visit as well as in subsequent antenatal 

visits [19–22]. The aim of such guidelines therefore are to encourage women who have not 
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consumed alcohol since pregnancy recognition to continue abstaining for the remainder of their 

pregnancy and to accurately identify women who are currently consuming alcohol so that 

appropriate support can be offered.  

 

In countries that have widespread use of publicly funded health care, such as Australia and the 

United Kingdom, public antenatal services are a critical setting for these guideline 

recommendations to be implemented. For instance, in Australia 70% of women access public 

antenatal care at some stage throughout their pregnancy, with 55% using an exclusive public 

antenatal model of care from the point of booking in with the hospital at approximately 14 

weeks gestation [23]. Such services cater to a diverse range of population groups, including the 

most vulnerable, and generally have contact with pregnant women on multiple occasions 

throughout pregnancy to be able to monitor and respond to risks [24].  

 

Despite public antenatal services being a critical setting, the extent to which pregnant women 

receive all care elements aligned with current antenatal clinical guideline recommendations at 

both initial and subsequent antenatal visits in these services is unknown. Internationally, the 

majority of existing studies describing antenatal care for maternal alcohol consumption have 

not been specific to the public antenatal setting, but rather have focussed on care provision by 

a range of health professionals (e.g. general practitioners, obstetrician gynaecologists, 

paediatricians, midwives, community nurses and allied health) [25–28] or have not defined the 

setting in which care was received [29–37]. Of the six studies identified specific to the public 

antenatal setting [38–43], none have reported the prevalence of the individual elements of 

recommended care (assessment, advice, referral) received across multiple visits (initial and 

subsequent visits) [19–22]. In addition, half of existing studies have used self-report measures 

of care provision by antenatal care providers [39–41], which can result in an over-estimate of 
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care delivery. Client self-report has been suggested as a recommended approach when 

measuring clinical guideline adherence, as although it may produce more conservative results 

than clinician self-report, it is subject to less response bias [44].  

 

Studies reporting antenatal care provision in public antenatal services suggests that it is highly 

variable. For instance, a survey of 103 Norwegian midwives found that 97% mostly or always 

ask about alcohol consumption at the initial antenatal visit (42% via a validated tool) and 66% 

mostly or always provide a referral to the woman’s general practitioner when risky alcohol 

consumption is identified [40]. A study of 439 Danish pregnant women found that about half 

(51%) reported being asked about alcohol consumption and 11% advised that it is safest not to 

consume alcohol during pregnancy [38], however, the study did not define the visit in which 

care was received. In an Australian study of 223 pregnant women, 92% reported being asked 

about alcohol and, of those women who reported consuming alcohol during pregnancy, 10% 

were offered assistance to manage their alcohol consumption [43]. The study did not report 

whether the questions women received were consistent with a validated assessment tool. Such 

studies echo the broader literature in a range of health care settings, which has found that 

appropriate care in response to screening is often not provided [45]. Given the limitations of 

existing studies, it is unknown whether current public antenatal care for alcohol consumption 

during pregnancy aligns with guideline recommendations at both initial and subsequent 

antenatal visits.  

 

Given the recommendation that assessment and care for alcohol consumption during pregnancy 

is routinely undertaken with all women, there is also a need to assess if current care is being 

delivered consistently to all women irrespective of their characteristics or those of the antenatal 

service. Previous studies have found that women who are younger, do not have a university 
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degree, are of a minority ethnicity, are attending antenatal care at a smaller centre [27] or seeing 

a midwife (as opposed to a doctor) [46] are more likely to receive alcohol assessment and 

advice from their antenatal care provider [34]. Whereas, consistent with the universal screening 

recommendations of antenatal clinical guidelines, women’s actual alcohol consumption 

behaviours during pregnancy have not been found to be associated with being asked about 

alcohol consumption [38, 47]. Studies examining adherence to antenatal care guidelines more 

broadly have also found that women who have had a previous pregnancy and do not have a 

history of pregnancy complications [48] are more likely to receive guideline care, but the 

evidence is mixed [43, 49, 50]. No studies have examined the characteristics associated with 

the receipt of all guideline elements for assessment and care for alcohol consumption during 

pregnancy at initial and subsequent visits. In the absence of such information, it is unknown 

whether all women have the same opportunity to receive recommended care for alcohol 

consumption during pregnancy.  

 

There is also a need to assess pregnant women’s acceptability of guideline recommended care 

for alcohol consumption as this may be an impediment to antenatal care providers delivering 

such care routinely to all women. Currently, limited studies have examined women’s 

acceptability for each of the care elements recommended by antenatal clinical guidelines [19–

22]. For instance, in one Australian study conducted with 1103 women, nearly all women 

agreed that antenatal care providers should ask pregnant women about their alcohol 

consumption (97%) and advise pregnant women to abstain from consuming alcohol (91%) 

[51]. However, the study did not include women who were currently pregnant and did not 

assess whether acceptability varied by women’s alcohol consumption behaviours. Therefore, 

an assessment of pregnant women’s acceptability is required to determine whether it is a 

potential barrier to routine guideline care provision.  
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Given the current gaps in evidence, this study was undertaken to examine: 1) pregnant women’s 

reported receipt of antenatal clinical guideline recommended care (assessment, advice and 

referral) for alcohol consumption during pregnancy at their initial antenatal visit and 

subsequent antenatal visits; 2) associations between the characteristics of pregnant women and 

antenatal services and the receipt of recommended care in these visits; and 3) pregnant 

women’s acceptability of such care. 

 

METHODS 

Ethics approval  

The study was approved by the Hunter New England Human Research Ethics Committee 

(16/11/16/4.07), the University of Newcastle Human Research Ethics Committee (H-2017-

0032) and the Aboriginal Health and Medical Research Council (1236/16). See Appendix 9 for 

evidence of ethics approvals. 

 

Design and setting  

A cross-sectional survey of pregnant women attending antenatal care in three sectors within a 

health district in New South Wales, Australia was undertaken from July 2017 to February 2018. 

The services provide public antenatal care to 70% (over 6000 annually) of women giving birth 

in the district’s public hospitals in metropolitan, regional and rural locations.  

 

Participants and recruitment  

Public antenatal services  

All (n = 5) public antenatal services within the study area were included in the study. Such 

services provide a range of antenatal care models, including hospital and community-based 
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midwifery clinics, midwifery group practice continuity of care, specialist medical clinics, 

AMIHS and multidisciplinary care for women with complex pregnancies or identified 

vulnerabilities. Care is provided by registered midwives, medical practitioners, Aboriginal 

Health Workers and students and is supported by a range of other professions, such as social 

workers. The number and type of antenatal care providers present in each antenatal visit differs 

by care model.  

 

Pregnant women  

Women attending any of the public antenatal services within the study area were eligible to 

participate in the study if they: were at least 18 years of age; were between 12 and 37 weeks 

gestation; and had attended a face-to-face antenatal visit in the preceding week for either an 

initial antenatal visit or a visit between 27 and 28 weeks or 35 and 36 weeks gestation 

(inclusive). Women were deemed ineligible if either: their antenatal care was through a private 

obstetrician; they had already been selected to participate in the survey in the past 4 weeks; 

they had previously declined participation in the survey; or they had given birth or had a 

negative pregnancy outcome (stillbirth or miscarriage).  

 

Recruitment procedure  

All women received written information at their first antenatal visit informing them about the 

survey and that they might be sampled throughout their antenatal care based on their attendance 

at the service [see Appendix 10]. The information provided included a toll-free telephone 

number that women could call to register that they did not want to be sampled for the study. 

Electronic medical record and appointment data were used to generate a weekly sample of 

eligible women across the five public antenatal services as a group. From an average of 188 

women per week who had an appointment, 150 were on average eligible for sampling. From 
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these eligible women, 105 (initial antenatal visit: 30; 27–28 weeks gestation: 30; 35– 36 weeks 

gestation: 45) were randomly selected via a computerised random-number generator and 

mailed an information statement outlining the purpose of the survey and inviting them to 

participate [see Appendix 11]. In the information statement women were informed that the 

study team had not had direct access to their medical records and only information required to 

invite participation had been provided by the antenatal service. 

 

One week later, non-Aboriginal women were followed-up by telephone and invited to 

participate in a computer assisted telephone interview (CATI). Based on advice received 

regarding a culturally appropriate survey approach and as per formal ethics approval, women 

of Aboriginal or Torres Strait Islander origin and/or women attending or enrolled to attend an 

AMIHS received a text message after the information statement was mailed and provided the 

option of completing the survey via CATI or online [see Appendix 12]. Those women who 

chose to complete the survey online, provided their written consent to participate via text 

message. Consent was obtained via text message to reduce participant burden by only sending 

an online survey link to those women who provided their consent to participate in the study. 

The online survey link was sent to the participant within 48 hours of consent being obtained 

and was unique to the participant to provide ease of access to the survey and to allow data 

protection. A reminder that participation was voluntary and that it was possible to decline 

participation at any stage by not submitting a completed survey was provided on the first screen 

of the online survey prior to the woman entering into the survey. Women’s consent and online 

survey completion status were saved in the survey database. Women who did not respond to 

the text were followed up with a telephone call 4 days later and invited to participate in the 

survey.  
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As per formal ethics approval, women who received a telephone call inviting participation gave 

their verbal consent to participate, which was recorded by the CATI interviewer into the survey 

database prior to the commencement of the survey. Eligibility related to English language 

proficiency (sufficient to complete the survey unaided) was also assessed at the beginning of 

the CATI. Women were given the opportunity to decline survey participation at the point of 

receiving the information statements (via a toll-free number), the text message or at any stage 

during the survey. All women who declined participation in the CATI were provided the option 

to complete the survey online. Women received up to 10 phone contact attempts within a 2-

week period. Women who chose to complete the survey online were asked to complete the 

survey within the same two-week period. As per ethics requirements, medical records were 

checked by a local health district staff member prior to women being called and any women 

who had given birth or had a negative pregnancy outcome were made ineligible for 

participation in the study.  

 

Data collection procedures  

The survey questions were developed based on previous Australian national and state surveys 

[11, 42] and surveys conducted in health care settings to assess patient self-report of care receipt 

[52–54]. The online survey was developed using REDCap [55] and was accessible via email 

or text message using a unique survey link. CATI surveys were undertaken by trained and 

experienced female interviewers. The online and CATI surveys were reviewed for cultural 

appropriateness for Aboriginal and Torres Strait Islander women and pilot tested prior to use. 

Data regarding antenatal service characteristics were obtained from electronic medical record 

and appointment systems and linked to individual participant data from the CATI and online 

surveys. See Appendix 13 for the CATI survey and Appendix 14 for the online mode of the 

survey.  



CHAPTER 2. Antenatal care for alcohol consumption during pregnancy: pregnant women’s reported receipt of 

care and associated characteristics  

59 
 

 

Measures  

Pregnant women’s alcohol consumption since pregnancy recognition  

All women were asked to report their alcohol consumption since pregnancy recognition using 

the three item AUDIT-C screening tool (how often have a drink containing alcohol, how many 

standard drinks consumed on a typical drinking day and how often five or more standard drinks 

consumed on one occasion) [56]. A systematic review of brief alcohol screening instruments 

in pregnancy found the AUDIT-C to have the highest sensitivity for identifying risky alcohol 

consumption among pregnant women [57]. Australian national guidelines classify ‘medium 

risk of harm’ in pregnancy as an AUDIT-C score of three to four and ‘high risk of harm’ in 

pregnancy as an AUDIT-C score of five plus [58]. Women at medium and high risks of harm 

are likely to require further support to abstain from alcohol during pregnancy [58].  

 

Receipt of antenatal care for maternal alcohol consumption  

All women completed survey items assessing whether they were asked any questions by their 

antenatal care provider/s about their alcohol consumption during the antenatal visit and, if so, 

whether they were asked questions consistent with the AUDIT-C [56] (were you asked: how 

often you currently consume alcohol; number of standard drinks on a typical drinking day; and 

occasions of consuming 5 or more standard drinks) (possible responses: yes, no, don’t know). 

All women were also asked whether they were advised that it is safest not to consume alcohol 

during pregnancy; advised of the potential risks associated with consuming alcohol during 

pregnancy; and whether they were offered a referral to assist them in managing their alcohol 

consumption (possible responses: yes, no, don’t know). Women completing the survey for the 

27–28 or 35–36 week gestation visits were also asked if they had accepted a referral for 

managing their alcohol consumption in any other antenatal care visit and, if so, whether the 
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antenatal care provider followed up or discussed the progress of any previously accepted 

referrals (possible responses: yes, no, don’t know).  

 

Characteristics associated with receipt of care  

Data were collected on the following characteristics of pregnant women and antenatal services 

that were identified as potentially associated with provision of antenatal care to address 

maternal alcohol consumption during pregnancy [27, 34, 38, 46–48].  

 Pregnant women’s characteristics. Women reported: whether they were of Aboriginal 

or Torres Strait Islander origin; their age; their highest level of education completed; 

whether this was their first pregnancy; and whether they had consumed alcohol since 

pregnancy recognition [56]. Women’s allocated model of antenatal care (hospital and 

community-based midwifery clinic, specialist medical clinic, midwifery group practice 

continuity of care, multidisciplinary care for women with complex medical needs, 

AMIHS, multidisciplinary care for women with identified vulnerabilities) and 

residential postal code were obtained from the electronic medical record and 

appointment systems.  

 Antenatal service characteristics. The antenatal service’s postal code was obtained 

from the electronic medical records and women reported the type of antenatal care 

provider seen in their visit with the service (possible responses: midwife, hospital 

doctor (e.g. specialist obstetrician, registrar), Aboriginal Health Worker, other, don’t 

know).  

 

Acceptability of antenatal care for maternal alcohol consumption  
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Women’s acceptability of receiving assessment and care for alcohol consumption during 

antenatal care visits was assessed using a 5-point Likert scale (possible responses: strongly 

agree, agree, unsure, disagree, strongly disagree) and were informed by previous surveys with 

patients attending a health service [54]. Women reported whether during their antenatal care it 

was acceptable to be: asked about their alcohol consumption; asked about their alcohol 

consumption on multiple occasions; advised that it is safest not to consume alcohol during 

pregnancy; advised of the potential risks associated with alcohol consumption during 

pregnancy; offered referral to a telephone based counselling service for further support if 

required; and offered referral to the health district’s Drug and Alcohol clinical service for 

further support if required. 

 

Statistical analyses  

All statistical analyses were undertaken using SAS version 9.3 [59]. Condensed response 

categories were created for women’s Aboriginal and Torres Strait Islander origin (‘Aboriginal 

or Torres Strait Islander or both’ or ‘Neither Aboriginal or Torres Strait Islander’), highest 

education level completed (‘Completed high school or less’ or ‘Completed technical certificate 

or diploma’ or ‘Completed university or college degree or higher’), women’s self-reported 

alcohol consumption since pregnancy recognition (‘yes’ (for AUDIT-C score ≥ 1) or ‘no’ (for 

AUDIT-C score of 0)) and antenatal care providers seen in the visit (‘midwife only’ or ‘doctor 

only’ or ‘midwife and doctor’ or ‘other provider involved’). Antenatal visits at 27–28 and 35–

36 weeks gestation were also condensed to create a ‘subsequent antenatal visits’ variable. 

Women’s allocated model of antenatal care was used to indicate pregnancy risk level, with 

hospital and community-based midwifery clinics, midwifery group practice continuity of care 

and multidisciplinary care for women with social vulnerabilities used to classify ‘low risk 

pregnancy’ and specialist medical clinics and multi-disciplinary care for women with complex 
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medical needs models used to classify ‘high risk pregnancy’. Women’s residential postal codes 

were used to determine socio-economic disadvantage using the Index of Relative Socio-

Economic Disadvantage (IRSD) [60] with index quintiles collapsed into ‘most disadvantaged’ 

(quintiles one and two), ‘mid disadvantaged’ (quintile three) and ‘least disadvantaged’ 

(quintiles four and five). Antenatal service postal code was used to calculate the antenatal 

service’s geographical remoteness (‘major city’ or ‘regional or rural’) using the 

Access/Remoteness Index of Australia [61]. Women’s reported acceptability of each of the 

care elements was dichotomised into ‘acceptable’ (strongly agree and agree) and ‘not 

acceptable’ (strongly disagree, disagree and unsure).  

 

The following assessment and care delivery outcome variables were created: 

 ‘assessment (AUDIT-C)’: reported receipt of a question consistent with the first 

AUDIT-C question (for women who reported in the survey that they had not 

consumed alcohol since pregnancy recognition (i.e. AUDIT-C score = 0)) and 

reported receipt of all three questions consistent with the AUDIT-C (for women who 

reported in the survey that they had consumed alcohol since pregnancy recognition 

(i.e. AUDIT-C score ≥ 1)). 

 ‘complete advice’: reported receipt of advice that it is safest not to consume alcohol 

during pregnancy and of the potential risks associated with alcohol consumption 

during pregnancy (for all women regardless of their alcohol consumption since 

pregnancy recognition).  

 ‘referral offered or followed up’: reported receipt of referral offer or follow up for 

women who reported in the survey that they had consumed alcohol at medium or high 

risk levels since pregnancy recognition (i.e. AUDIT-C score: ≥ 3).  
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 ‘complete care’: reported receipt of complete advice (all women) and referral offered 

or followed up (for women who reported in the survey an AUDIT-C score ≥ 3).  

 ‘all guideline recommended elements’: reported assessment via AUDIT-C (all 

women) and complete advice (all women) and referral offered or followed up (for 

women who reported in the survey an AUDIT-C score ≥ 3).  

 

Descriptive statistics were used to describe pregnant women and antenatal service 

characteristics; receipt of assessment and care; and acceptability of care. Pregnant women’s 

acceptability of care was also assessed for women who had consumed alcohol since pregnancy 

recognition as a subgroup analysis. Associations between maternal and service characteristics 

and the receipt of antenatal care for maternal alcohol consumption were assessed using 

bivariate and multivariable logistic regression analyses. Bivariate analyses (chi square for 

categorical variables and t-test for continuous variables) were first undertaken to test the 

individual associations between each of the characteristics with the receipt of three care 

elements (assessment (AUDIT-C), complete care, and all guideline recommended elements) at 

the initial antenatal visit and subsequent antenatal visits. The variable ‘consumption of alcohol 

since pregnancy recognition’ was not included in any association analyses for the initial 

antenatal visit as the attending antenatal care provider would not routinely have prior 

knowledge of a woman’s alcohol consumption and as such it is not hypothesised to be 

associated with the provision of assessment and care at this visit. Multivariable logistic 

regression analyses were then undertaken to test the associations between all the characteristics 

with the receipt of three care elements (assessment (AUDIT-C), complete care, and all 

guideline recommended elements) at the initial antenatal visit and subsequent antenatal visits. 
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RESULTS 

Participants  

All (n = 5) public antenatal services in the study area participated. A total of 2840 eligible 

women were sent an information letter and invited to participate in the survey. On the day of 

contact, 2546 (90%) women were deemed eligible to participate based on electronic medical 

record data that they had not given birth or had a negative pregnancy outcome since being 

sampled or had not refused participation via the toll-free number. Of the 1768 (62%) women 

who were able to be contacted within the 2-week period, 1712 (97%) were deemed eligible to 

participate based on English language proficiency and having not given birth or experienced a 

negative pregnancy outcome as reported by the woman. Of these, 1397 (82%) women 

consented to participate and 1363 (80%) completed the survey. A lower proportion of 

Aboriginal and Torres Strait Islander women compared to non-Aboriginal women consented 

to participate in the survey (58% vs 84%, p <0.001). Pregnant women and antenatal service 

characteristics are reported in Table 2.1. 
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Table 2.1 Characteristics of pregnant women and antenatal services (n=1363) 

Characteristic  N (%) 

Age 

Mean (SD) 

 

29 years (5 years) 

Aboriginal, or Torres Strait Islander, or both 80 (6%) 

Highest education level completed  

Completed high school or less 

Completed technical certificate or diploma 

Completed university or college degree or higher 

 

398 (29%) 

496 (36%) 

469 (34%) 

Area index of disadvantage  

Most disadvantaged 

Mid disadvantaged  

Least disadvantaged  

 

574 (42%) 

454 (33%) 

335 (25%) 

First Pregnancy  571 (42%) 

Pregnancy risk level 

Low risk  

High risk 

 

851 (62%) 

512 (38%) 

Consumed alcohol since pregnancy recognition (yes) 133 (10%) 

Antenatal service geographic remoteness 

Major city 

Regional or rural  

 

1146 (84%) 

217 (16%) 

Provider/s seen in antenatal visit 

Midwife only  

Doctor only  

Midwife and doctor  

Other provider involved 

 

821 (60%) 

198 (15%) 

298 (22%) 

46 (3%) 
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Receipt of assessment and care for maternal alcohol consumption in antenatal visits  

Asked about alcohol consumption and assessment consistent with AUDIT-C  

As shown in Table 2.2, the majority of participants reported being asked about their alcohol 

consumption (88.8%) and receiving questions consistent with the AUDIT-C assessment 

(64.3%) at their initial antenatal visit. Significantly lower proportions of women reported being 

asked about alcohol consumption (14.3%) and assessed via the AUDIT-C (7.8%) at subsequent 

antenatal visits (p < 0.001).  

 

Advice  

Nearly two thirds of participants (63.2%) reported being advised at their initial antenatal visit 

that it is safest not to consume alcohol during pregnancy, 38.5% reported being advised of the 

potential risks associated with alcohol consumption during pregnancy and 35.1% reported 

receiving both components of recommended advice (complete advice). At subsequent antenatal 

visits, significantly lower proportions of women reported receipt of advice that it is safest not 

to consume alcohol during pregnancy (15.8%), potential risks associated with alcohol 

consumption during pregnancy (21.0%) and complete advice (8.8%) (p < 0.001).  

 

Referral offered or followed up  

Two of the participants surveyed after the initial antenatal visit reported that they had consumed 

alcohol at medium or high-risk levels (i.e. AUDIT-C ≥ 3) since pregnancy recognition. One of 

these participants reported that she was offered a referral for further support to address her 

alcohol consumption. Four women surveyed after subsequent antenatal visits reported that they 

had consumed alcohol at medium or high-risk levels, with none reporting being offered a 

referral or having a previously accepted referral followed up in their antenatal visit. 
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Complete care (advice and referral)  

At the initial antenatal visit approximately one third of participants (34.9%) reported receiving 

complete care for alcohol consumption during pregnancy relative to their self-reported alcohol 

risk level since pregnancy recognition. At subsequent antenatal visits provision of complete 

care was significantly lower (8.7%, p < 0.001).  

 

All guideline elements (assessment, advice and referral)  

At the initial antenatal visit just over a quarter (27.9%) of participants reported being assessed 

consistent with the AUDIT-C, receiving advice and being offered a referral or having a 

previously accepted referral followed up if at medium or high risk. At subsequent antenatal 

visits significantly lower proportion of women reported receiving all guideline care elements 

relative to their identified risk level (3.8%, p < 0.001). 
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Table 2.2 Pregnant women’s reported receipt of assessment and care for maternal alcohol consumption at initial and subsequent 

antenatal visits 

Element of care reportedly 

received 

Initial antenatal visit 

(N=473) 

Subsequent antenatal visits 

(N=890) 

Comparison between care at 

initial and subsequent 

antenatal visits 

n % 95% CI n % 95% CI Adjusted Odds Ratio 

(95% CI) ᵃ 

p-value 

Asked about alcohol consumption 420 88.8 85.63, 91.33 127 14.3 12.13, 16.72 47.61 (33.82, 67.02) <0.001 

Assessment (AUDIT-C) 304 64.3 59.95, 68.59 69 7.8 6.17, 9.70 21.40  (15.71, 29.16) <0.001 

Advised safest not to consume 299 63.2 58.86, 67.56 141 15.8 13.59, 18.39 9.13 (7.04, 11.83) <0.001 

Advised of potential risks  182 38.5 34.09, 42.87 187 21.0 18.46, 23.81 2.35 (1.84, 3.01) <0.001 

Complete advice (safest not to 

consume and potential risks) 

166 35.1 30.79, 39.40 78 8.8 7.08, 10.80 5.63 (4.17, 7.59) <0.001 

Referral offered or followed up ᵇ 1 50.0 0.00, 100.00 0 0.0 0.00, 0.00 - - 

Complete care (complete advice 

and referral offered or followed up) 

165 34.9 30.58, 39.18 77 8.7 6.98, 10.68 5.66 (4.19, 7.64) p<0.001 

All guideline elements (assessment, 

complete advice and referral 

offered or followed up) 

132 27.9 23.86, 31.95 34 3.8 2.75, 5.29 9.75 (6.55, 14.50) p<0.001 

ᵃ Subsequent visit as Referent. 

ᵇ Limited to women who reported in the survey that they had consumed alcohol at medium or high risk of harm levels since pregnancy recognition (AUDIT-C score 

≥3) (Initial antenatal visit n=2; Subsequent visit n=4). Not included in ‘comparison between care at initial and subsequent antenatal visits’ p-value test due to small 

sample size.
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Association between receipt of assessment and care for maternal alcohol consumption 

and characteristics of pregnant women and antenatal services  

All care elements both at the initial and subsequent antenatal visits were found to have 

characteristics associated with reported care receipt (Tables 2.3 and 2.4). Adjusting for all 

characteristics, attending antenatal care at a regional or rural location compared to a major city 

significantly increased the odds of receiving assessment (OR: 2.74; 95% CI: 1.40, 5.33), 

complete care (OR: 2.04; 95% CI: 1.10, 3.77) and all guideline recommended elements (OR: 

2.38; 95% CI: 1.26, 4.48) at the initial antenatal visit. Additionally, completing high school or 

less or a technical certificate or diploma increased the odds of reporting complete care (OR: 

1.82; 95% CI: 1.05, 3.16; OR: 1.82; 95% CI: 1.09, 3.03) and all guideline elements (OR: 1.88; 

95% CI: 1.04, 3.40; OR: 1.93; 95% CI: 1.12, 3.34) at the initial antenatal visit. Being a woman’s 

first pregnancy was also significantly associated with receiving complete care (OR: 1.78; 95% 

CI: 1.16, 2.72) and all guideline elements (OR: 1.91; 95% CI: 1.22, 2.99) at the initial antenatal 

visit.  

 

Adjusting for all characteristics, identifying as Aboriginal or Torres Strait Islander origin 

significantly increased the odds of receiving assessment (OR: 2.70; 95% CI: 1.23, 5.92), 

complete care (OR: 2.40; 95% CI: 1.15, 5.04) and all guideline elements (OR: 3.17; 95% CI: 

1.22, 8.24) at subsequent antenatal visits. Being younger also significantly increased the odds 

of reporting receipt of complete care (OR: 0.91; 95% CI: 0.86, 0.96) and all guideline elements 

(OR: 0.91; 95% CI: 0.84, 0.99) at subsequent antenatal visits. 
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Table 2.3 Bivariate and multivariable associations between reported receipt of assessment (AUDIT-C), complete care and all guideline 

elements and maternal and antenatal service characteristics at the initial antenatal visit (N=473) 

Characteristic Assessment  

(AUDIT-C) 

Complete Care 

(complete advice and referral offered or followed up) 

n (%) Bivariate 

Unadjusted 

OR (95% CI) 

p-

value 

Multivariable 

Adjusted OR 

(95% CI) 

p-

value 

n (%) Bivariate 

Unadjusted 

OR (95% CI) 

p-

value 

Multivariable 

Adjusted OR 

(95% CI) 

p-

value 

Age 29 years 

(SD: 5 

years) 

0.97 

(0.94, 1.01) 

0.13 0.98 

(0.94, 1.02) 

0.41 28 years 

(SD: 6 

years) 

0.92 

(0.89, 0.96) 

<0.001 0.96 

(0.92, 1.00) 

0.04 

Aboriginal or Torres Strait Islander    0.27  0.53   <0.01  0.04 

Yes 18 

(75.0%) 

1.71 

(0.67, 4.39) 

 1.37 

(0.52, 3.61) 

 15 

(62.5%) 

3.32 

(1.42, 7.77) 

 2.59 

(1.06, 6.31) 

 

No (referent)  286 

(63.7%) 

    150 

(33.4%) 

    

Education level   0.08  0.17   <0.01  0.04 

Completed high school certificate or 

less 

98 

(68.1%) 

1.61 

(1.00, 2.59) 

 1.50 

(0.89, 2.52) 

 62 

(43.1%) 

2.42 

(1.47, 3.98) 

 1.82 

(1.05, 3.16) 

 

Completed technical certificate or 

diploma 

120 

(67.4%) 

1.56 

(1.00, 2.45) 

 1.50 

(0.94, 2.40) 

 67 

(37.6%) 

1.93 

(1.19, 3.12) 

 1.82 

(1.09, 3.03) 

 

Completed university or college 

degree or higher (referent) 

86 

(57.0%) 

    36 

(23.8%) 

    

Area index of disadvantage   0.14  0.14   0.20  0.30 

Most disadvantaged 132 

(66.3%) 

1.49 

(0.94, 2.37) 

 1.02 

(0.61, 1.71) 

 76 

(38.2%) 

1.55 

(0.96, 2.52) 

 1.15 

(0.65, 2.03) 

 

Mid disadvantaged 102 

(67.6%) 

1.58 

(0.96, 2.58) 

 1.55  

(0.93, 2.58) 

 54 

(35.8%) 

1.40 

(0.84, 2.34) 

 1.51 

(0.87, 2.60) 

 

Least disadvantaged (referent) 70 

(56.9%) 

    35 

(28.5%) 
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First pregnancy   0.89  0.67   <0.01  <0.01 

Yes 124 

(63.9%) 

0.97 

(0.66, 1.43) 

 0.91  

(0.60, 1.38) 

 84 

(43.3%) 

1.87 

(1.27, 2.74) 

 1.78 

(1.16, 2.72) 

 

No (referent) 180 

(64.5%) 

    81 

(29.0%) 

    

Pregnancy risk level   0.20  0.49   0.02  0.04 

Low risk pregnancy 282 

(65.1%) 

1.53 

(0.79, 2.94) 

 1.28  

(0.63, 2.61) 

 158 

(36.5%) 

2.71 

(1.17, 6.27) 

 2.60 

(1.05, 6.44) 

 

High risk pregnancy (referent) 22 

(55.0%) 

    7 

(17.5%) 

    

Antenatal service location   <0.01  <0.01   0.01  0.02 

Regional or rural 57 

(78.1%) 

2.21 

(1.22, 3.98) 

 2.74 

(1.40, 5.33) 

 35 

(48.0%) 

1.91 

(1.15, 3.17) 

 2.04 

(1.10, 3.77) 

 

Major city (referent) 247 

(61.8%) 

    130 

(32.5%) 

    

Provider/s seen in antenatal visit   0.23  0.14   0.22  0.50 

Midwife only  236 

(66.5%) 

1.62 

(0.65, 4.02) 

 1.99 

(0.76, 5.17) 

 128 

(36.1%) 

0.56 

(0.23, 1.39) 

 0.53 

(0.20, 1.42) 

 

Midwife and doctor  47 

(56.0%) 

1.04 

(0.39, 2.77) 

 1.21 

(0.44, 3.38) 

 23 

(27.4%) 

0.38 

(0.14, 1.02) 

 0.44 

(0.15, 1.29) 

 

Other provider involved  10 

(71.4%) 

2.05 

(0.48, 8.77) 

 3.11  

(0.68, 14.22) 

 4 

(28.6%) 

0.40 

(0.09, 1.71) 

 0.41 

(0.08, 1.98) 

 

Doctor only (referent) 11 

(55.0%) 

    10 

(50.0%) 
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Characteristic All guideline elements 

(assessment, complete advice and referral offered or followed up) 

n (%) Bivariate 

Unadjusted OR (95% CI) 

p-value Multivariable 

Adjusted OR (95% CI) 

p-value 

Age 28 years (SD: 6 years) 0.94 (0.90, 0.98) <0.01 0.97 (0.93, 1.02) 0.23 

Aboriginal or Torres Strait Islander    0.05  0.20 

Yes 11 (45.8%) 2.29 (1.00, 5.26)  1.78 (0.74, 4.28)  

No (referent)  121 (27.0%)     

Education level   <0.01  0.04 

Completed high school certificate or less 49 (34.0%) 2.27 (1.33, 3.87)  1.88 (1.04, 3.40)  

Completed technical certificate or diploma 55 (30.9%) 1.96 (1.17, 3.30)  1.93 (1.12, 3.34)  

Completed university or college degree or higher (referent) 28 (18.5%)     

Area index of disadvantage   0.05  0.03 

Most disadvantaged 60 (30.2%) 1.78 (1.04, 3.05)  1.28 (0.69, 2.39)  

Mid disadvantaged 48 (31.8%) 1.92 (1.10, 3.37)  2.11 (1.17, 3.79)  

Least disadvantaged (referent) 24 (19.5%)     

First pregnancy   <0.01  <0.01 

Yes 69 (35.6%) 1.89 (1.26, 2.84)  1.91 (1.22, 2.99)  

No (referent) 63 (22.6%)     

Pregnancy risk level   0.06  0.12 

Low risk pregnancy 126 (29.1%) 2.33 (0.95, 5.68)  2.13 (0.82, 5.53)  

High risk pregnancy (referent) 6 (15.0%)     

Antenatal service location   <0.01  <0.01 
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Regional or rural 30 (41.1%) 2.04 (1.22, 3.42)  2.38 (1.26, 4.48)  

Major city (referent) 102 (25.5%)     

Provider/s seen in antenatal visit   0.49  0.71 

Midwife only  103 (29.0%) 0.76 (0.29, 1.96)  0.74 (0.27, 2.02)  

Midwife and doctor  18 (21.4%) 0.51 (0.18, 1.46)  0.56 (0.18, 1.71)  

Other provider involved  4 (28.6%) 0.74 (0.17, 3.26)  0.87 (0.18, 4.29)  

Doctor only (referent) 7 (35.0%)     
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Table 2.4 Bivariate and multivariable associations between reported receipt of assessment (AUDIT-C), complete care and all guideline 

elements and maternal and antenatal service characteristics at subsequent antenatal visits (N=890) 

Characteristic Assessment  

(AUDIT-C) 
Complete Care 

(complete advice and referral offered or followed up) 
n (%) Bivariate 

Unadjusted 

OR (95% CI) 

p-

value 

Multivariable 

Adjusted OR 

(95% CI) 

p-

value 

n (%) Bivariate 

Unadjusted 

OR (95% CI) 

p-

value 

Multivariable 

Adjusted OR 

(95% CI) 

p-

value 

Age 28 years 

(SD: 6 

years) 

0.95 

(0.91, 1.00) 

<0.05 0.98 

(0.93, 1.04) 

0.57 27 years 

(SD: 6 

years) 

0.88 

(0.84, 0.92) 

<0.001 

 

 

0.91 

(0.86, 0.96) 

<0.01 

Aboriginal or Torres Strait Islander    <0.01  0.01   <0.001  0.02 

Yes 11 

(19.6%) 

3.27 

(1.61, 6.66) 

 2.70 

(1.23, 5.92) 

 14 

(25.0%) 

4.08 

(2.11, 7.87) 

 2.40 

(1.15, 5.04) 

 

No (referent) 58  

(7.0%) 

    63  

(7.6%) 

    

Education level   <0.01  0.04   <0.001   0.07 

Completed high school certificate or 

less 

31 

(12.2%) 

2.32 

(1.26, 4.25) 

 1.96 

(1.01, 3.80) 

 36 

(14.2%) 

3.12 

(1.69, 5.76) 

 2.01 

(1.00, 4.01) 

 

Completed technical certificate or 

diploma 

20  

(6.3%) 

1.12 

(0.58, 2.16) 

 0.97 

(0.49, 1.94) 

 25  

(7.9%) 

1.61 

(0.84, 3.08) 

 1.17 

(0.58, 2.34) 

 

Completed university or college 

degree or higher (referent) 

18  

(5.7%) 

    16  

(5.0%) 

    

Area index of disadvantage   0.39  0.43   0.69  0.97 

Most disadvantaged 33  

(8.8%) 

1.61 

(0.81, 3.19) 

 1.61 

(0.76, 3.40) 

 36  

(9.6%) 

1.22 

(0.67, 2.23) 

 1.07 

(0.53, 2.15) 

 

Mid disadvantaged 24  

(7.9%) 

1.43 

(0.70, 2.93) 

 1.50 

(0.72, 3.14) 

 24  

(7.9%) 

0.99 

(0.52, 1.89) 

 1.00 

(0.50, 1.97) 

 

Least disadvantaged (referent) 12  

(5.7%) 

    17  

(8.0%) 

    

First pregnancy   0.57  0.59   0.13  0.55 

Yes 27  

(7.2%) 

0.87 

(0.52, 1.43) 

 0.86 

(0.50, 1.48) 

 39 

(10.3%) 

1.44 

(0.90, 2.30) 

 1.17 

(0.69, 1.98) 
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No (referent) 42  

(8.2%) 

    38  

(7.4%) 

    

Pregnancy risk level   0.52  0.95   0.84  0.33 

Low risk pregnancy 35  

(8.4%) 

1.18 

(0.72, 1.92) 

 1.02 

(0.54, 1.94) 

 37  

(8.9%) 

1.05 

(0.66, 1.67) 

 0.74 

(0.41, 1.35) 

 

High risk pregnancy (referent) 34  

(7.2%) 

    40  

(8.5%) 

    

Consumed alcohol since pregnancy 

recognition 

  0.33  0.63   0.91  0.26 

Yes 5  

(5.2%) 

0.63 

(0.25, 1.60) 

 0.79 

(0.30, 2.06) 

 8  

(8.3%) 

0.96 

(0.44, 2.05) 

 1.60 

(0.71, 3.60) 

 

No (referent) 64  

(8.1%) 

    69  

(8.7%) 

    

Antenatal service location   0.78  0.85   0.41  0.68 

Regional or rural 12  

(8.3%) 

1.10 

(0.57, 2.10) 

 0.93 

(0.44, 1.97) 

 15 

(10.4%) 

1.28 

(0.71, 2.32) 

 1.17 

(0.56, 2.41) 

 

Major city (referent) 57  

(7.6%) 

    62  

(8.3%) 

    

Provider/s seen in antenatal visit   0.27  0.73   <0.01  0.03 

Midwife only  39  

(8.4%) 

1.26 

(0.65, 2.47) 

 1.20 

(0.52, 2.77) 

 44  

(9.4%) 

2.55 

(1.13, 5.77) 

 2.72 

(1.07, 6.90) 

 

Midwife and doctor  13  

(6.1%) 

0.89 

(0.40, 2.01) 

 0.87 

(0.38, 1.99) 

 18  

(8.4%) 

2.24 

(0.92, 5.50) 

 2.37 

(0.95, 5.95) 

 

Other provider involved  5  

(15.6%) 

2.56 

(0.84, 7.85) 

 1.64 

(0.48, 5.63) 

 8  

(25.0%) 

8.14  

(2.71, 24.48) 

 6.17  

(1.83, 20.82) 

 

Doctor only (referent) 12  

(6.7%) 

    7  

(3.9%) 
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Characteristic  All guideline elements 

(assessment, complete advice and referral offered or followed up) 

n (%) Bivariate 

Unadjusted OR (95% CI) 

p-value Multivariable 

Adjusted OR (95% CI) 

p-value 

Age 26 years (SD: 5 years) 0.88 (0.82, 0.94) <0.001 0.91 (0.84, 0.99) 0.03 

Aboriginal or Torres Strait Islander origin or both   <0.001  0.02 

Yes 8 (14.3%) 5.18 (2.23, 12.05)  3.17 (1.22, 8.24)  

No (referent) 26 (3.1%)     

Education level   0.02  0.23 

Completed high school certificate or less 17 (6.7%) 3.19 (1.30, 7.81)  1.84 (0.67, 5.05)  

Completed technical certificate or diploma 10 (3.1%) 1.44 (0.54, 3.84)  0.94 (0.33, 2.68)  

Completed university or college degree or higher (referent) 7 (2.2%)     

Area index of disadvantage   0.43  0.69 

Most disadvantaged 18 (4.8%) 1.48 (0.61, 3.59)  1.41 (0.51, 3.84)  

Mid disadvantaged 9 (3.0%) 0.90 (0.33, 2.45)  0.98 (0.34, 2.78)  

Least disadvantaged (referent) 7 (3.3%)     

First pregnancy   0.83  0.63 

Yes 15 (4.0%) 1.08 (0.54, 2.15)  0.83 (0.38, 1.78)  

No (referent) 19 (3.7%)     

Pregnancy risk level   0.29  0.84 

Low risk pregnancy 19 (4.6%) 1.45 (0.73, 2.89)  0.92 (0.39, 2.17)  

High risk pregnancy (referent) 15 (3.2%)     

Consumed alcohol since pregnancy recognition   0.85  0.30 
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Yes 4 (4.2%) 1.11 (0.38, 3.21)  1.83 (0.59, 5.70)  

No (referent) 30 (3.8%)     

Antenatal service location   0.48  0.82 

Regional or rural 7 (4.9%) 1.36 (0.58, 3.19)  1.12 (0.41, 3.08)  

Major city (referent) 27 (3.6%)     

Provider/s seen in antenatal visit   0.11  0.48 

Midwife only  22 (4.7%) 2.89 (0.85, 9.78)  2.70  (0.67, 10.84)  

Midwife and doctor  6 (2.8%) 1.68 (0.41, 6.83)  1.71 (0.41, 7.12)  

Other provider involved  3 (9.4%) 6.03  (1.16, 31.35)  3.35  (0.54, 20.60)  

Doctor only (referent) 3 (1.7%)     
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Acceptability of receiving assessment and care for maternal alcohol consumption in 

antenatal visits  

Participants reported high levels of acceptability for their alcohol consumption to be assessed 

(98.7%) in antenatal visits, with 88.3% of participants agreeing that it was acceptable to have 

their alcohol consumption assessed on multiple occasions throughout pregnancy. Reported 

acceptability of being provided with advice that it is safest not to consume alcohol during 

pregnancy (98.6%) and of the potential risks (99.3%) was also high. Almost all women reported 

that it would be acceptable for a referral to be offered to telephone counselling (99.0%) or a 

drug and alcohol service (99.4%) for further support for alcohol consumption if required. Care 

was also found to be highly acceptable among women who reported that they had consumed 

alcohol since pregnancy recognition. Of these women: 96.2% reported that they would find 

assessment acceptable; 82.7% that assessment on multiple occasions was acceptable; 92.5% 

that being provided with advice that it is safest not to consume alcohol during pregnancy was 

acceptable; 99.3% that being provided with advice on potential risks was acceptable; 98.5% 

that being offered a referral to a telephone counselling service was acceptable; and 99.3% that 

being offered a referral to a drug and alcohol service was acceptable. 

 

DISCUSSION  

This is the first comprehensive study of pregnant women’s reported receipt and acceptability 

of guideline recommended care for alcohol consumption and the factors associated with 

receiving such care in the Australian public antenatal care setting. At the initial antenatal visit, 

less than two thirds of pregnant women reported having their alcohol consumption assessed 

according to guidelines and approximately one third reported receiving the appropriate care 

(advice and referral) for their self-reported alcohol risk level. Most women reported that they 

did not receive assessment and care at subsequent antenatal visits. Reported receipt of all 
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guideline elements were significantly associated with specific characteristics of pregnant 

women and/or antenatal services, including age, Aboriginal origin, education attainment level, 

first pregnancy, pregnancy risk level and the antenatal service location and provider seen, 

indicating that recommended care was not undertaken routinely for all women. A high 

proportion of pregnant women agreed that the provision of such assessment and care in their 

antenatal visits is acceptable, including those women who reported consuming alcohol since 

pregnancy recognition. These findings suggest that antenatal clinical guideline 

recommendations are currently not being universally provided and that additional strategies are 

required to ensure all women routinely receive the appropriate care for alcohol consumption 

during pregnancy [62].  

 

A higher proportion of pregnant women reported being asked about their alcohol consumption 

than reported being specifically asked questions consistent with the AUDIT-C [56] 

(recommended validated tool). These findings are consistent with a Norwegian study that found 

most midwives asked about alcohol consumption, but less than half did so using a validated 

assessment tool [40]. The AUDIT-C assessment tool was included in the electronical medical 

record system used by antenatal care providers at the time of the study. Therefore, while it is 

possible that a small proportion of antenatal care providers may have assessed alcohol 

consumption using an assessment tool other than the AUDIT-C, it is potentially more likely 

that the assessment questions are not being asked as intended [40]. These results suggest that 

although system prompts may be beneficial in supporting antenatal clinicians use validated 

assessment tools, as a single support strategy they are unlikely to be sufficient in improving 

assessment according to guidelines. Further implementation support may be required to ensure 

that alcohol consumption behaviours are accurately identified so that care can be provided that 

is appropriate to a woman’s level of alcohol consumption risk [19–22].  
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Broadly, the study found lower rates of antenatal care provision regarding maternal alcohol 

consumption than previous studies in this setting. Lower reported rates of advice that it is safest 

not to consume alcohol during pregnancy (63.2% initial visit; 15.8% subsequent visits) were 

found in this study compared to all previous studies that were conducted after the release of 

abstinence-based guidelines for pregnant women in Australia (97– 99%) [39, 42]. The study 

also found a lower prevalence of reported referral of women who reported consuming alcohol 

at medium or high-risk levels since pregnancy recognition (50.0% initial visit; 0.0% subsequent 

visits) compared to a previous study of Norwegian midwives (66% initial visit) [40]. A possible 

explanation for these different findings may be different populations, the use of different health 

systems and/or different data collection methods. The previous studies used clinician self-

report, which is more susceptible to response bias and an overestimate of the prevalence of care 

provision [44] than data collected from client surveys, which may produce more conservative 

results. These results suggest that antenatal services may benefit from comprehensive 

implementation support, such as educational meetings and materials [63, 64], electronic 

prompts and reminders [65], local opinion leaders [66–68], audit and feedback [69], academic 

detailing [70, 71], performance monitoring [72] and leadership [66] to provide guideline 

recommended care for alcohol consumption during pregnancy. 

 

Reported receipt of care was found to differ between the initial and subsequent antenatal visits 

and each of the elements were found to vary within the visit type. The findings related to high 

prevalence of care at the initial antenatal visit are similar to a Norwegian study, which reported 

that 97% of midwives mostly or always ask about alcohol at the initial antenatal visit and 66% 

mostly or always provide a referral when risky alcohol consumption is identified [40]. Further, 

the finding that most women at the initial antenatal visit are assessed for alcohol consumption, 
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whereas only a small proportion receive any advice or referral related to alcohol consumption, 

is supported by numerous studies examining the prevalence of antenatal care for alcohol 

consumption during pregnancy [38, 40, 43] and literature from health care settings more 

broadly [45]. There are a number of potential reasons for lower prevalence of care in response 

to assessment at the initial antenatal visit, including that the focus of such visits is on 

comprehensive assessment and history taking and that there is often a lack of formalised care 

pathways [73]. In addition, repeat assessment and care at subsequent antenatal visits for risk 

factors that were not identified in the initial antenatal visit are often not prioritised even though 

patterns of alcohol consumption can change throughout pregnancy and rapport may need to be 

built over numerous visits in order for women to feel comfortable to disclose alcohol 

consumption [10]. Support provided to clinicians to improve adherence to guideline 

recommended care should focus on formalising care pathways in response to assessment and 

increasing care at subsequent antenatal visits. 

 

A number of maternal and service characteristics were found to be associated with the receipt 

of recommended care for alcohol consumption during pregnancy, indicating that such care was 

not provided routinely to all women, by all antenatal care providers. At the initial antenatal 

visit, women attending antenatal care at a regional/rural location were more likely to report 

receiving all guideline elements, which is consistent with the findings by Davis et al. [27] and 

studies examining receipt of care for behavioural risk factors in other health care settings [53]. 

Pregnant women’s reported alcohol consumption since pregnancy recognition was not found 

to be associated with the provision of assessment and care at subsequent antenatal visits, which 

is also consistent with previous research [38, 47]. The characteristics that were found to be 

associated with reported receipt of all guideline elements at subsequent antenatal visits were 

being younger or being of Aboriginal and Torres Strait Islander origin. These characteristics 
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are similar to those previously reported in a large study conducted with postpartum women in 

the United States [34] and consistent with qualitative interviews with Australian midwives 

regarding decision processes for addressing alcohol consumption at subsequent antenatal visits 

[33]. Although it is unknown whether the Aboriginal women who participated in the study 

were different in any way to those who did not, such findings suggest that decision making 

processes regarding assessment and care for alcohol consumption undertaken at subsequent 

visits could be based on stereotypes regarding alcohol consumption [34] rather than being 

directed by universal guideline recommendations. System changes, such as education of 

antenatal care providers to address stereotypes [74] and electronic prompts reiterating universal 

screening recommendations [65, 75], may support antenatal care providers deliver care 

routinely to all pregnant women. 

 

There was a high level of acceptability among pregnant women for all elements of guideline 

recommended care for addressing alcohol consumption during pregnancy. These findings 

extend that of a previous Australian study that found a high level of acceptability for being 

asked about alcohol consumption and being advised not to consume alcohol during pregnancy 

among women generally [51]. These findings are also consistent with previous literature [12, 

36, 38, 76, 77], which suggests that pregnant women perceive their antenatal care providers as 

an important source of information for making informed choices about alcohol consumption 

during pregnancy. Such findings suggest that barriers to care provision previously reported by 

antenatal care providers, such as addressing alcohol will cause discomfort [39, 40, 78, 79] and 

impact on the client-clinician relationship [80–82], may be unfounded. Further research is 

required to confirm pregnant women’s acceptability of guideline elements for maternal alcohol 

consumption post receipt of such care as direct experience may change perceptions of 

acceptability [83]. 
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The results of this study should be considered in light of a number of its methodological 

strengths and limitations. The study was conducted with a large sample of randomly selected 

pregnant women who completed the survey within 4 weeks of their antenatal visit to limit any 

potential recall bias. The study is one of few to have utilised pregnant women’s self-report, 

which is reported to limit response bias that may affect health providers’ report of care 

provision [44]. Pregnant women’s self-reported alcohol consumption since pregnancy 

recognition was used to assess whether the antenatal care provider asked the AUDIT-C 

questions and offered referrals appropriately, however, women may not have provided the 

same information about their alcohol consumption to their antenatal care provider. As only a 

small number of respondents reported consuming alcohol at medium and high-risk levels, 

potential associations with receipt of referral could not be examined. This may have been due 

to women underreporting the level of alcohol they are consuming during pregnancy, which has 

been reported by previous studies [30, 34]. Further research is required to identify factors 

associated with women accurately reporting their level of alcohol consumption during their 

pregnancy, as accurate reporting of risk is required in order for appropriate support to be offered 

to assist women abstaining from alcohol during pregnancy. For ethical reasons, the study did 

not collect information on previous live births and stillbirths and, as such, a woman’s first 

pregnancy is not specifically defined as either parity or gravidity. Lastly, the study was limited 

to pregnant women aged 18 years and over who were proficient in English, had not experienced 

an adverse pregnancy outcome (miscarriage or stillbirth) and were receiving the majority of 

their antenatal care through a public antenatal service within one health district in Australia. 

Therefore, the extent to which these findings generalise to other women and antenatal services 

in Australia and internationally is unknown. 
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CONCLUSIONS 

The results of this study indicate that although assessment and care for maternal alcohol 

consumption is highly acceptable to pregnant women, receipt of such care in public antenatal 

services is suboptimal and preferentially provided based on the characteristics of pregnant 

women and antenatal services. Opportunities exist to increase provision of clinical guideline 

recommended care in public antenatal services through the implementation of comprehensive 

support strategies for antenatal care providers. Future research is required to investigate the 

effectiveness of such implementation strategies and their acceptability to antenatal care 

providers. 
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ABSTRACT  

Issue addressed: The aim of this study was to assess potential barriers to the implementation 

of clinical guideline recommendations regarding maternal alcohol consumption by antenatal 

clinicians and managers.  

 

Methods: Cross-sectional surveys of antenatal clinicians and managers employed in a New 

South Wales Local Health District were undertaken. Survey items were developed based on 11 

domains of the Theoretical Domains Framework. Consistent with previous studies, a cut point 

of less than 4 was applied to mean values of survey items (range: 1-5) to identify domains 

representing barriers to the implementation.  

 

Results: Thirty-three antenatal clinicians and eight managers completed the surveys. For 

clinicians, the domains with the lowest mean values included ‘environmental context and 

resources’ (ie, complexity of appointments and availability of supporting systems) (mean: 3.13, 

SD: 0.93); ‘social influences’ (ie, expectations of others that alcohol will be addressed) (mean: 

3.33, SD: 0.68); ‘beliefs about capabilities’ (ie, confidence in providing guideline 

recommendations) (mean: 3.51, SD: 0.67); and ‘behavioural regulation’ (ie, planning and 

responding to feedback) (mean: 3.53, SD: 0.64). For managers, ‘emotion regulation’ (ie, stress 

in managing change) (mean: 2.13, SD: 0.64) and ‘environmental context and resources’ (ie, 

complexities of managing change) (mean: 3.13, SD: 0.83) were the lowest scoring domains.  

 

Conclusions: The antenatal service environment and availability of resources appear to be 

primary barriers to both clinicians and managers implementing guidelines for maternal alcohol 

consumption.  
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So what?: In the development of interventions to support the delivery of clinical guideline 

recommendations addressing alcohol consumption during pregnancy, a broad range of 

potential barriers at both the clinician and manager levels need to be considered and targeted 

by effective implementation strategies.  

 

INTRODUCTION  

International [1] and Australian [2] clinical guidelines recommend maternal alcohol 

consumption be addressed with all pregnant women as part of routine antenatal care. Despite 

this, studies report less than optimal delivery [3-6]. For instance, a survey of 1143 health 

professionals in Western Australia found that of those providing care to pregnant women, less 

than half (45%) routinely asked about alcohol consumption and only 13% provided advice 

consistent with national alcohol guidelines [3]. Such findings are consistent with international 

literature in countries including Denmark, Norway and the United States [4-6].  

 

Improving the implementation of clinical guideline recommendations for maternal alcohol 

consumption requires an understanding of barriers to such care provision. The application of a 

comprehensive framework is recommended in the assessment of implementation barriers to 

ensure that a range of factors are considered [7]. Despite this, previous studies assessing 

barriers to the adherence of maternal alcohol guideline recommendations have not utilised 

comprehensive implementation frameworks, and subsequently have focussed on a narrow 

range of potential barriers that are clinician focused [5, 8-12]. Nonetheless, the following 

barriers to the provision of clinical guideline recommendations for maternal alcohol 

consumption have been reported in the literature: a lack of knowledge [8] or confidence [5, 9-

11] in assessing and advising pregnant women about alcohol consumption; a belief that 

addressing alcohol will cause discomfort [5, 10, 11] or impact on the client-clinician 
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relationship [9, 12]; and a lack of training [5], time [5, 8, 11, 12] or resources [3, 9]. Other 

factors suggested by implementation frameworks to potentially impede the implementation of 

clinical guidelines in general, such as a lack of planning in how to deliver the guidelines in 

consults and a lack of feedback to help improve care provision [13], have not been assessed. 

Barriers among managers have also not been assessed despite managers being instrumental to 

the implementation of clinical guidelines [14].  

 

The aim of this study was to assess antenatal clinician and manager barriers to the 

implementation of guidelines for addressing maternal alcohol consumption in antenatal 

services using a survey based on a comprehensive consolidated implementation framework. 

 

METHODS 

Study design and setting  

Cross-sectional surveys of antenatal clinicians and managers were conducted from April to 

September 2017 within three sectors of the Hunter New England Local Health District 

(HNELHD), New South Wales, Australia. The services within these sectors provide public 

antenatal care to more than 6000 women in metropolitan, regional and rural locations annually, 

which accounts for approximately 70% of all women giving birth in the district's public 

hospitals. Ethics approval was obtained from HNELHD Human Research Ethics Committee 

(no. 16/10/19/5.15) and The University of Newcastle Human Research Ethics Committee (no. 

H-2016-0422). See Appendix 15 for evidence of ethics approvals.  

 

Sample and recruitment  

Managers of antenatal services and clinicians (midwives, medical practitioners and Aboriginal 

Health Workers) who had provided antenatal care in the last 12 months were eligible to 
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participate. Potential participants were sent an invitation email via their direct manager, which 

included an information statement [see Appendix 16] and direct link to the survey. Potential 

participants received two reminder emails during the study period.  

 

Measures and data collection procedures  

All data were collected via online surveys with antenatal clinicians and managers [see 

Appendix 17]. Demographics collected were as follows: years providing antenatal care or 

managing antenatal services; current position; years in current position; and employment 

status. Survey items assessing potential barriers were developed based on 11 domains of the 

Theoretical Domains Framework (TDF) [15, 16] and were informed by previous surveys with 

antenatal services [8] as well as previous studies applying the TDF in a number of different 

health care settings [17, 18]. The TDF consolidates constructs from 33 behaviour change 

theories and was developed using a consensus and validation process [15, 16]. Previous studies 

measuring the psychometric properties of surveys applying the TDF in health care settings have 

demonstrated good content and face validity and internal consistency [16, 19]. Survey items 

assessed potential barriers via a 5-point Likert scale (strongly disagree to strongly agree). The 

surveys were reviewed for cultural appropriateness and pilot tested with clinicians prior to use.  

 

Statistical analysis  

All analyses were conducted using the statistical program SAS, Version 9.3. Similar to 

previous studies, mean values were calculated for each domain by summing the scores for each 

item within the domain and dividing it by the number of domain items. Mean domain scores 

were used to categorise whether a domain was a potential barrier [20]. To account for any 

social desirability in responses, a cut-off of less than 4 was used to indicate potential barriers, 

which is consistent with previous studies applying the TDF [21]. Condensed response 
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categories were created for years providing antenatal care; years managing antenatal services; 

current position (Midwifery: registered midwife, clinical midwife specialist, community 

liaison midwife, clinical midwife educator; Medical: staff specialist, registrar, fellow, junior 

medical officer); and years in current position.  

 

RESULTS  

Participation  

Sixteen managers and 110 clinicians were invited to participate in the survey. A total of eight 

managers (50%) and 33 clinicians (30%) completed the survey. Three clinicians who had 

completed the survey were deemed ineligible as they had not provided antenatal care within 

the study region in the last 12 months. There were no significant differences between 

participants and non-participants in terms of profession type for both antenatal clinicians (P = 

0.83, Fisher's exact test) and managers (P = 1.00, Fisher's exact test) based on data from staff 

rostering records. Participant characteristics are presented in Table 3.1.  
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 Table 3.1 Antenatal clinician and manager characteristics  

Characteristic 

 

n % 

Antenatal clinicians (n=33) 

Years providing antenatal care 

0 to 4 

5 to 9   

10+ 

 

10 

5 

18 

 

30 

15 

55 

Current position  

Midwifery  

Medical 

Aboriginal Health Worker  

 

23 

8 

2 

 

70 

24 

6 

Years in current position  

0 to 4  

5 to 9   

10+  

 

13 

9 

11 

 

39 

27 

33 

Employment   

      Full time  

      Part time  

 

17 

16 

 

52 

48 

Managers (n=8) 

Years managing antenatal services  

0 to 4  

5 to 9   

10+ 

 

3 

1 

4 

 

38 

13 

50 

Current position 

Midwifery Manager 

Staff Specialist  

Health service manager  

 

5 

1 

2 

 

63 

13 

25 

Years in current position  

0 to 4 

5 to 9 

10 +  

 

5 

1 

2 

 

63 

13 

25 

Employment  

       Full time  

 

8 

 

100 
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Antenatal clinician and manager reported barriers  

Table 3.2 presents mean values for each TDF domain. Seven of the 11 TDF domains were 

identified as potential barriers (mean domain score below 4) by antenatal clinicians and six 

domains were identified as potential barriers by managers. The domains with the lowest mean 

values for clinicians were as follows: environmental context and resources (mean: 3.13, SD: 

0.93); social influences (mean: 3.33, SD: 0.68); beliefs about capabilities (mean: 3.51, SD: 

0.67); and behavioural regulation (mean: 3.53, SD: 0.64). The domains with the lowest mean 

values for managers were as follows: emotion regulation (mean: 2.13, SD: 0.64) and 

environmental context and resources (mean: 3.13, SD: 0.83). Mean scores for individual TDF 

items from the antenatal clinician and manager surveys are presented in Appendix 18.  
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Table 3.2 Mean scores for theoretical domains framework barriers as reported by antenatal clinicians and managers 

Domain Definition [15, 16] Antenatal clinicians (n=33) 

 

Managers (n=8) 

Number  

of items 

Mean SD Median Interquartile 

Range 

Number 

of items 

Mean SD Median Interquartile 

Range 

Knowledge  An awareness of the 

existence of something. 
6 4.08 0.54 4.17 3.83 – 4.33 5 4.53 0.30 4.60 4.30 – 4.80 

Skills An ability or proficiency 

acquired through practice. 
6 3.70 0.60 3.50 3.17 – 4.17 4 4.38 0.45 4.17 4.00 – 4.83 

Social/ 

professional role 

and identity  

A coherent set of behaviours 

and displayed personal 

qualities of an individual in a 

social or work setting. 

6 4.42† 0.46 4.33 4.17 – 4.83 3 4.54 0.35 4.50 4.33 – 4.83 

Beliefs about 

capabilities  

Acceptance of the truth, 

reality, or validity about an 

ability, talent, or facility that 

a person can put to 

constructive use. 

7 3.51† 0.67 3.54 3.00 – 3.93 3 3.84 0.45 3.95 3.65 – 4.15 

Beliefs about 

consequences  

Acceptance of the truth, 

reality, or validity about 

outcomes of a behaviour in a 

given situation. 

8 3.75‡ 0.37 3.75 3.50 – 4.00 4 3.73 0.44 3.70 3.40 – 3.90 

Motivation and 

goals  

Mental representations of 

outcomes or end states that 
3 4.26‡ 0.63 4.33 4.00 – 4.67 3 4.25 0.53 4.50 3.83 – 4.67 



CHAPTER 3. Barriers to the implementation of clinical guidelines for maternal alcohol consumption in antenatal services: a survey using the theoretical domains 

framework 

103 
 

an individual wants to 

achieve. 

Memory, 

attention and 

decision 

processes  

The ability to retain 

information, focus 

selectively on aspects of the 

environment and choose 

between two or more 

alternatives. 

5 4.03‡ 0.58 4.00 3.80 – 4.40 2 3.69 0.75 4.00 3.00 – 4.25 

Environmental 

context and 

resources  

Any circumstance of a 

person's situation or 

environment that discourages 

or encourages the 

development of skills and 

abilities, independence, 

social competence, and 

adaptive behaviour. 

5 3.13‡ 0.93 3.20 2.40 – 3.60 4 3.13 0.83 3.50 2.38 – 3.75 

Social 

influences  

Those interpersonal 

processes that can cause 

individuals to change their 

thoughts, feelings, or 

behaviours. 

4 3.33‡ 0.68 3.25 3.00 – 3.75 4 3.85 0.40 3.90 3.80 – 4.00 

Emotion 

regulation  

A complex reaction pattern, 

involving experiential, 
3 3.93‡ 0.75 4.00 3.67 – 4.33 1 2.13 0.64 2.00 2.00 – 2.50 
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behavioural, and 

physiological elements, by 

which the individual attempts 

to deal with a personally 

significant matter or event. 

Behavioural 

regulation  

Anything aimed at managing 

or changing objectively 

observed or measured 

actions. 

3 3.53‡ 0.64 3.67 3.00 – 4.00 1 4.38 0.52 4.00 4.00 – 5.00 

† n=32 due to incomplete survey responses 

‡ n=29 due to incomplete survey responses  
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DISCUSSION  

To our knowledge, this is the first study to assess both antenatal clinician and manager barriers 

to the implementation of clinical guidelines for maternal alcohol consumption in antenatal 

services across the domains of a comprehensive implementation framework. A number of 

clinician barriers were found that were similar to those reported in previous literature using a 

less comprehensive approach, including: a lack of confidence and skill to adequately address 

alcohol consumption with pregnant women [5, 9-11]; a belief that addressing alcohol 

consumption could have negative consequences [5, 9-12]; and a lack of available resources to 

provide such care [3, 9]. In contrast to previous studies [8], clinician's knowledge about the 

effects of alcohol consumption during pregnancy and the clinical guideline recommendations 

were not found to be a barrier to care provision. The study also revealed a number of additional 

barriers not previously identified in the literature, including the antenatal service environment, 

social influences and behavioural regulation of clinicians, and emotion regulation among 

managers. The findings underscore the challenge to clinician engagement of women regarding 

maternal alcohol consumption and provide important formative information for policy makers 

and practitioners interested in improving maternal and infant health through addressing the 

alcohol consumption of pregnant women in this setting.  

 

These findings suggest that strategies focusing on enhancing the antenatal service environment 

to support the implementation of clinical guidelines for addressing maternal alcohol 

consumption would be beneficial to both clinicians and managers. Such strategies could 

include the introduction of electronic systems to prompt clinicians to deliver guideline 

recommendations at the point-of-care [22] and localised procedures and care pathways [23]. In 

addition, strategies such as educational meetings and materials to support care provision [24], 

local opinion leaders and champions [25], and academic detailing [13] could address other 
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identified barriers, such as belief about capabilities, social influences and behavioural and 

emotional regulation. Systematic reviews suggest that such interventions have been effective 

in improving guideline implementation in other health settings [13, 22-25].  

 

A number of limitations need to be noted. While based on a validated instrument [15, 16], the 

survey items were adapted for use in this study and were not re-validated. Future studies should 

seek to do so. In addition, the study was conducted in a relatively small sample of clinicians 

and managers with a low response rate. While it does not appear that the clinicians who chose 

not to participate were different from those who did participate in terms of professional group, 

further studies with a larger sample and higher response rate are required to confirm these 

results and potentially improve generalisability of the study findings. While this quantitative 

study was able to identify the barriers that were most frequently reported by antenatal clinicians 

and managers, further qualitative research would provide more in-depth and contextual 

information about the identified barriers to support implementation strategy development. 

 

CONCLUSION  

This study provides further evidence of barriers to the implementation of clinical guidelines 

for addressing maternal alcohol consumption in antenatal services by clinicians, and new 

evidence on barriers faced by their managers. Identified barriers, such as environmental context 

and resources, social influences and emotion regulation, should be targeted in the development 

of intervention strategies to improve clinical guideline adherence for addressing alcohol 

consumption during pregnancy. 
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ABSTRACT 

Background: Despite existing best practice care recommendations for addressing tobacco 

smoking, alcohol consumption and weight management in preconception and antenatal care, 

such recommendations are often not implemented into routine practice. Effective strategies that 

target known barriers to implementation are key to reducing this evidence to practice gap. The 

aim of this review is to synthesise the evidence on the effectiveness of implementation 

strategies in improving the provision of preconception and antenatal care for these modifiable 

risk factors. 

 

Methods: Randomised and non-randomised study designs will be eligible for inclusion if they 

have a parallel control group. We will include studies that either compare an implementation 

strategy to usual practice or compare two or more strategies. Participants may include any 

health service providing preconception or antenatal care to women and/or the health 

professionals working within such a service. The primary outcome will be any measure of the 

effectiveness of implementation strategies to improve preconception and/or antenatal care for 

tobacco smoking, alcohol consumption and/or weight management (including care to improve 

nutrition and/or physical activity). Secondary outcomes will include the effect of the 

implementation strategy on women’s modifiable risk factors, estimates of absolute costs or 

cost-effectiveness and any reported unintentional consequences. Eligible studies will be 

identified via searching Cochrane Central Register of Controlled Trials, MEDLINE, 

EMBASE, Maternity and Infant Care, CINAHL, ProQuest Dissertations and Theses and other 

sources (e.g. contacting experts in the field). Study selection, data extraction and risk of bias 

will be assessed independently by two review authors and differences resolved by a third 

reviewer. If data permits, we will conduct fixed-effects or random-effects meta-analysis where 
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appropriate. If studies do not report the same outcome or there is significant heterogeneity, 

results will be summarised narratively. 

 

Discussion: This review will identify which implementation strategies are effective in 

improving the routine provision of preconception and antenatal care for tobacco smoking, 

alcohol consumption and weight management. Such a review will be of interest to service 

providers, policy makers and implementation researchers seeking to improve women’s 

modifiable risk factors in preconception and antenatal care settings. 

 

Systematic review registration: PROSPERO CRD42019131691 

 

BACKGROUND 

The presence of modifiable risk factors prior to conception and during pregnancy can have 

significant implications for pregnant women and their babies [1]. Three of the most prevalent 

modifiable risk factors that can adversely impact pregnancy and offspring outcomes are 

tobacco smoking, alcohol consumption and gestational weight gain outside of recommended 

ranges (including inadequate nutrition and physical activity) [1]. Internationally, it is estimated 

that during pregnancy: 10% of women smoke tobacco [2–4], 10% consume alcohol [5] and 

68% gain weight outside of recommended ranges [1, 6–8]. However, these rates vary 

considerably and reported prevalence in some countries and population groups is much higher 

[1]. Each of these modifiable risk factors is associated with an increased risk of pregnancy 

complications and poor obstetric outcomes, including spontaneous abortion, small or large for 

gestational age, preterm birth and need for neonatal intensive care [6, 9–12]. Further negative 

impacts of these risk factors include poor infant and child outcomes, such as developmental 
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delay and obesity, which can have long term consequences and increase the risk of chronic 

diseases in adulthood [6, 9, 13–15]. Clustering of these modifiable risk factors prior to and 

during pregnancy is also well established, which can increase such risks through cumulative 

effects [16–18]. 

 

Timely access to health care prior to pregnancy (preconception care) and during pregnancy 

(antenatal or prenatal care) contributes to better maternal and child health outcomes and fewer 

clinical interventions [1, 19]. Clinical guidelines provide best practice care recommendations 

for health professionals who see women prior to and during pregnancy [1, 20–23]. Such 

guidelines recommend that as part of routine preconception and antenatal care, all women are 

universally assessed for tobacco smoking, alcohol consumption and weight; provided advice; 

and offered targeted support (e.g. counselling, brief intervention or pharmaceutical support) if 

required [1, 20–23]. As part of weight management care, it is further recommended that women 

receive advice and appropriate support for nutrition and physical activity [1, 20–23].  

 

Such guidelines are supported by systematic review evidence that indicates interventions are 

effective in reducing these risk factors prior to and during pregnancy. For example, 

psychosocial interventions are effective in increasing smoking cessation during pregnancy 

[24]; psychological, educational and brief interventions are effective in reducing alcohol 

consumption and increasing alcohol abstinence during pregnancy [25, 26]; and educational and 

behavioural interventions targeting nutrition and/or physical activity are effective in preventing 

excessive gestational weight gain [27, 28]. Preconception care may also be effective in 

improving risk factors prior to pregnancy [8], including lowering rates of risky alcohol 

consumption [29]. 

 



CHAPTER 4. Implementation strategies to improve preconception and antenatal care for tobacco smoking, 

alcohol consumption and weight management: a systematic review protocol  

114 
 

Despite the existence of clinical guideline recommendations and evidence for interventions 

addressing modifiable risk factors in preconception and antenatal settings, many women do not 

routinely receive such best practice care [30]. For example, a study of 1173 women in the UK 

reported low levels of receipt of preconception advice from general practitioners on tobacco 

smoking (13%), alcohol consumption (13%) and healthy weight (10%) [31]. An Australian 

study of 223 pregnant women found that the majority of women reported being asked about 

smoking (97%) and alcohol (92%) during their antenatal care, but less than half (48%) reported 

having their weight gain assessed [32]. Of those women who reported requiring further support 

to manage their risks, 62% were offered assistance for smoking, 10% for alcohol consumption 

and 36% for weight management [32]. With these varying levels of care provision, clinical 

guideline recommendations designed to improve pregnancy outcomes are unlikely to achieve 

their intended benefits and, as such, strategies are needed to reduce the current evidence to 

practice gap in guideline care. 

 

Implementation frameworks recommend that system and individual level barriers to care 

provision need to be identified so that appropriate behaviour change techniques are applied 

when selecting strategies to improve practice [33]. Numerous barriers have previously been 

reported to impede health professional’s provision of care for tobacco smoking, alcohol 

consumption and weight management in preconception and antenatal care settings, including 

lack of supporting systems, resources and time within the consult [34–43]; lack of knowledge 

of the risk factors and care procedures [38, 43]; lack of skills and confidence in delivering care 

to women and limited training opportunities to address this [35, 36, 39, 41, 43, 44]; and a 

reluctance to ask women about their health risks due to a perception that it will have a negative 

effect on the client-clinician relationship [43]. Such barriers present a considerable challenge 
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for health professionals and managers seeking to improve guideline implementation in these 

settings [33]. 

 

A number of systematic reviews have reported on the effectiveness of implementation 

strategies in improving care when similar barriers are present in health care settings more 

broadly, including prompts and system reminders [45], educational meetings and materials [46, 

47], educational outreach visits [48, 49], local opinion leaders [50–52] and audit and feedback 

[53]. Specific to the antenatal setting, one previous review has reported on the effectiveness of 

strategies in increasing smoking cessation care [54] and another has reported on health provider 

focussed interventions to support obese pregnant women [55], with the latter review identifying 

no eligible studies. Despite tobacco smoking, alcohol consumption and weight gain outside of 

recommended ranges often co-occurring in pregnant women, and preconception and antenatal 

guideline recommendations and reported barriers to care provision being similar across these 

modifiable risk factors, no reviews to date have synthesised the evidence for the effectiveness 

of implementation strategies in increasing preconception and antenatal care across these 

modifiable risk factors. 

 

Objective 

The objective of this review is to determine the effectiveness of implementation strategies in 

improving the routine provision of preconception and/or antenatal care for tobacco smoking, 

alcohol consumption and/or weight management (including care to improve nutrition and/or 

physical activity) to women. 

 

METHODS 
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The systematic review has been registered with the International Prospective Register of 

Systematic Reviews (PROSPERO; registration number: CRD42019131691). This review 

protocol was reported in accordance with the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses Protocol (PRISMA-P) recommendations [56]. 

 

Eligibility criteria 

Types of studies 

Non-randomised and randomised study designs with a parallel control group will be eligible 

for inclusion. Non-randomised study designs will be included due to the challenges of using 

randomised designs for complex public health and system focussed interventions [57]. Eligible 

study designs include the following: 

 Randomised studies (e.g. randomised controlled studies, randomised cluster studies, 

randomised staggered enrolment or stepped-wedge studies); 

 Non-randomised studies (e.g. non-randomised controlled studies, non-randomised 

cluster studies, nonrandomised staggered enrolment or stepped-wedge studies); 

 Controlled before-after studies (CBAs) and cluster CBAs; and 

 Interrupted time-series studies that have independent control groups. 

 

We will only include studies that (1) compare an implementation strategy that seeks to improve 

preconception and/or antenatal care for tobacco smoking, alcohol consumption and/or weight 

management (including care to improve nutrition and/or physical activity) with no intervention 

or ‘usual practice’, or (2) compares two or more implementation strategies that seek to improve 

preconception and/or antenatal care for these risk factors. There will be no restrictions on the 

length of the study follow up period, country of origin, language of publication or year of study. 
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Participants 

Participants will be services and health professionals responsible for delivering preconception 

or antenatal care in public or privately operated settings such as primary care, hospital 

maternity care, specialist medical services, midwifery services or family planning services. 

Health professionals could include but are not limited to general practitioners, family 

physicians, obstetrician-gynaecologists, fertility specialists, midwives or nurses. Studies in 

settings that do not usually provide care to women prior to or during pregnancy, such as 

community education campaigns, will be excluded. 

 

Implementation strategies 

Studies that specifically aim to improve care for the selected risk factors using one or more 

implementation strategies will be included. Implementation strategies could include, but are 

not limited to, those described in the Cochrane Effective Practice and Organisation of Care 

(EPOC) and Expert Recommendations for Implementing Change (ERIC) taxonomies, 

including clinical practice guidelines, educational meetings, educational materials, local 

opinion leaders, record system changes, reminders, audit and feedback and monitoring 

performance [58, 59]. Interventions may be a single strategy (e.g. point of care reminder in a 

medical record system) or multi-strategy (e.g. provision of educational materials and local 

opinion leaders). 

 

Outcomes 

The primary outcome will be any measure of the effectiveness of implementation strategies to 

improve preconception and/or antenatal care for tobacco smoking, alcohol consumption and/or 

weight management (including care to improve nutrition and/or physical activity). For 
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example, the proportion of health professionals who ask women about their smoking after a 

system reminder is implemented or the mean number of occasions women report receiving 

advice on alcohol consumption throughout their pregnancy after health professionals receive 

educational materials. Data from self-report measures (e.g. by health professionals or women), 

direct observation by researchers, audits of medical records (e.g. patient pregnancy records) or 

other methods will be eligible. 

 

Secondary outcomes will include the following: 

1.  Effect of the implementation strategy on women’s tobacco smoking, alcohol 

consumption, weight, gestational weight gain, nutrition and/or physical activity prior to 

or during pregnancy. Data could include self-report or physical measurements (e.g. 

weight gain). 

2.  Estimates of absolute costs or the cost-effectiveness of the implementation strategies to 

improve preconception and antenatal care for tobacco smoking, alcohol consumption 

and/or weight management. 

3.  Any reported unintentional consequence of the implementation strategy (e.g. impacts on 

staff attitudes or changes to women’s antenatal care schedules). 

 

Search methods 

We will perform searches for eligible peer-reviewed and grey literature studies in electronic 

databases, and a range of other sources. 

 

Electronic sources 

The following electronic bibliographic databases will be searched: 
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 Cochrane Central Register of Controlled Trials (CENTRAL, current issue); 

 MEDLINE (including MEDLINE in Process, ePub Ahead of Print and other non-

indexed citations), 

 Ovid (1946 to present); 

 EMBASE, Ovid (1947 to present); 

 Maternity and Infant Care, Ovid (1985 year to present);  

 CINAHL, EBSCOhost (1980 to present); and 

 ProQuest Dissertations and Theses. 

 

Other sources 

Searches will also be undertaken in the following sources: 

 Reference lists of all included studies for citations of other potentially eligible studies; 

 Hand searching of all publications for the past three years in the journals 

Implementation Science, Journal of Translational Behavioural Medicine, BMC 

Pregnancy and Childbirth and Midwifery; 

 World Health Organization International Clinical 

 Trials Registry Platform (www.who.int/trialsearch/); 

 Google (first 200 results); and 

 Experts in the field and key organisations will be contacted and other relevant websites 

searched to identify any other potentially eligible studies. 

 

Search strategy 

The strategy will include search terms for participant, implementation strategies, study design 

and outcomes. Modified search filters published in previous Cochrane systematic reviews for 
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implementation strategies [60, 61] and study design [61, 62] will be utilised. A validated search 

filter for non-randomised study designs will not be used, which may be a limitation to the 

strategy. The search strategy is outlined in Appendix 19. 

 

Data collection and analysis 

Study selection 

Two review authors will independently screen titles and abstracts identified through the search 

strategy described above. Review authors will not be blind to author or journal information as 

per the Cochrane Handbook, which acknowledges there is uncertainty that blinding protects 

against author bias [63]. Studies that do not meet the review eligibility criteria based on the 

initial title and abstract screen will be excluded. Two review authors will independently review 

the full text of all remaining studies for eligibility. Study authors will be contacted for 

clarification for any studies where there is insufficient information to determine eligibility. 

Where sufficient information is unavailable to determine eligibility, the study will be excluded 

from the review. The primary reason for exclusion will be recorded for all full-text studies. 

Abstracts in any language other than English will be translated using Google Translate. Any 

discrepancies in title and abstract or full-text screening will be resolved by consensus or a third 

reviewer if required. Study selection will be managed through Covidence. 

 

Data extraction 

Two review authors will independently extract information from the eligible studies. Authors 

extracting data will not be blind to author or journal information as per the Cochrane Handbook, 

which acknowledges there is uncertainty that blinding protects against author bias [63]. Data 

will be extracted using a standardised form that will be adapted from previous systematic 

reviews undertaken by the review team [60, 61]. The form will be piloted prior to use. Study 
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authors will be contacted for additional information about the characteristics of the strategies 

implemented where limited detail is provided. Any discrepancies regarding data extraction will 

be resolved by consensus or a third reviewer if required.  

 

The following information will be extracted:  

 Study characteristics: authors, date of publication, country of study, aim of study, 

setting (preconception or antenatal), participant characteristics (service and/or health 

professional type), study design, number of experimental conditions and information to 

assess risk of bias. Implementation strategy characteristics: strategy type (to allow 

classification against the EPOC taxonomy [58]), theoretical underpinning of the 

strategy, duration of the implementation strategy, implementation strategy dose (e.g. 

number of training sessions), implementation strategy reach (e.g. number of clinicians 

who received training), implementation strategy fidelity (e.g. extent to which training 

was delivered to protocol) and external contextual factors that may have impacted on 

strategy implementation (e.g. change in guidelines or risk factor recommendations). 

 Study primary and secondary outcomes: data collection method, name of tool or 

system, validity of measures used, scale of measure, number of participants per 

comparison group at each time point, effect size and measures of outcome variability. 

 Cost or cost effectiveness of the intervention. 

 Any unintentional consequences of the implementation strategy (e.g. changes in staff 

attitudes or changes to antenatal schedules). 

 Sources of funding and any potential conflicts of interest. 

 

Assessment of risk of bias 
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Two review authors will independently assess risk of bias in randomised study designs using 

the Cochrane Risk of Bias Tool [63]. Each of the following domains will be assigned a ‘high’, 

‘low’ or ‘unclear’ bias classification: (1) random sequence generation (selection bias), (2) 

allocation concealment (selection bias), (3) blinding of participants and personnel 

(performance bias), (4) blinding of outcome assessment (detection bias), (5) incomplete 

outcome data (attrition bias), (6) selective outcome reporting (reporting bias) and (7) any other 

potential sources of bias. For cluster randomised study designs, the following additional criteria 

will be assessed: recruitment to cluster, baseline imbalance, loss of clusters, incorrect analysis 

and compatibility with individually randomised controlled studies [63]. For non-randomised 

study designs, two review authors will independently assess the following risk of bias criteria 

using the Newcastle Ottawa Scale (NOS): (1) selection, (2) comparability and (3) outcome 

[64]. Any discrepancies will be resolved by consensus or a third reviewer with expertise in 

review methodology if required. 

 

GRADE 

Two review authors will independently assess the overall quality of the evidence for each of 

the primary outcomes using the GRADE approach [65] with any disagreements to be resolved 

by consensus or a third reviewer if required. The GRADE quality ratings (from ‘very low’ to 

‘high’) will be used to describe the body of evidence with randomised and nonrandomised 

designs presented separately. Randomised studies will start from a high rating and non-

randomised studies will start from a low rating. 

 

Measures of treatment effect 

It is anticipated that differences in the types of interventions in included studies may preclude 

the use of summary statistics to describe the treatment effect. This may necessitate findings 
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being presented in narrative form. Nonetheless, outcome data will be synthesised using meta-

analyses where possible and appropriate to do so. In such cases, the standard estimation of the 

odds ratio (OR) or risk ratio (RR) and 95% confidence intervals (CI) will be calculated for 

dichotomous outcomes. For continuous outcomes, mean differences (MDs; where consistent 

outcome measures are reported) or standardised mean differences (SMDs; where different 

outcome measures are reported) and 95% CIs will be calculated. 

 

Data synthesis 

Clinical heterogeneity will first be assessed to determine whether it is appropriate to combine 

results in a meta-analysis. If it is deemed that studies cannot be combined in a meta-analysis, a 

narrative synthesis will be presented. If it is deemed that studies can be combined in a meta-

analysis, on the basis of Cochrane Handbook guidance [63], a fixed-effects model will be 

adopted in the first instance if studies are sufficiently homogenous and  OR/RR, MD or SMDs 

will be calculated. However, if there is evidence of high heterogeneity, a random effects model 

will be utilised instead. Data from randomised and nonrandomised study designs will be 

synthesised separately.  

 

Where studies report outcomes using different data collection methods or scales, the one that 

is judged by the authors to represent the most valid measure will be used for data synthesis. 

For studies that include multiple intervention or control arms, only the arms that meet the 

eligibility criteria will be included. In cases where multiple arms are included, a decision will 

be made to either: (1) collapse all intervention and/or control arms into single pairwise 

comparisons or (2) conduct bivariate analyses with all eligible arms included and adjust for the 

repeated inclusion of the same intervention and/or control arm [63]. In studies with multiple 

follow up points, the data collection point measured furthest from recruitment will be analysed. 
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Unit of analysis issues 

For cluster studies, individual level data that adjusts for clustering will be extracted. In studies 

where the effects of clustering have not been adjusted for, study authors will be contacted to 

provide intra-class correlation coefficients (ICCs). Where ICCs are not available, a mean ICC 

will be estimated from included studies with similar outcomes and used to calculate effective 

sample sizes.  

 

Dealing with missing data 

The proportion of participants lost to follow up will be reported and considered in the risk of 

bias assessment as potential evidence of attrition bias. Any instances whereby sensitivity 

analyses have been conducted by study authors using different assumptions to deal with 

missing data will be recorded. Reported data that has adopted the intention to treat (ITT) 

principle will be extracted in preference to study data that does not. If an included study has no 

such ITT data, the data that is available will still be extracted. 

 

Assessment of heterogeneity 

Characteristics of studies will be considered for intervention and methodological 

heterogeneity. If required, visual inspection of forest plots will be undertaken to inspect 

statistical heterogeneity. If studies are deemed to be sufficiently homogenous based on these 

initial inspections, heterogeneity for each outcome will be statistically quantified by calculating 

the I2 statistic with a cut-point of > 50% to be indicative of substantial heterogeneity [63]. 

Decisions to perform meta-analysis will be based on discussions between study authors 

following consideration of these measures of heterogeneity.   
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Assessment of reporting biases 

Published studies will be compared to protocols and registers (where available) to identify 

instances of potential selective reporting within studies. If meta-analyses are deemed 

appropriate and there are at least 10 studies included, funnel plots will be generated for each 

outcome to determine potential publication bias. 

 

Sensitivity analysis 

If there are sufficient studies, sensitivity analyses for the primary outcome will be conducted 

by removing studies with an overall high risk of bias to examine their impact on the effect 

estimate. 

 

DISCUSSION  

This systematic review will synthesise current evidence for the effectiveness of implementation 

strategies in improving the routine provision of preconception and antenatal care for tobacco 

smoking, alcohol consumption and/or weight management (including care to improve nutrition 

and/or physical activity). Such a review will be of benefit to services providing preconception 

and antenatal care, policy makers and implementation researchers with an interest in reducing 

the gap between the evidence-base and clinical practice for the prevention of adverse outcomes 

due to maternal tobacco smoking, alcohol consumption and gestational weight gain outside of 

recommended ranges. 
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ABSTRACT 

Background: Clinical guideline recommendations for addressing modifiable risk factors are 

not routinely implemented into preconception and antenatal care. This review assessed the 

effectiveness of implementation strategies in improving health professional provision of 

preconception and antenatal care addressing tobacco smoking, weight management and alcohol 

consumption. 

 

Methods: A systematic review of randomised and non-randomised studies with a parallel 

comparison group was conducted using Cochrane methodology. Eligible studies used 

implementation strategy/ies targeted at health professionals to improve at least one element of 

preconception and/or antenatal care for at least one risk factor (smoking: ask, advise, assess, 

assist, arrange; weight/alcohol: assess, advise, refer) compared to usual practice/control or 

alternative strategies. Eligible studies were identified via CENTRAL, MEDLINE, EMBASE, 

Maternity and Infant Care, CINAHL and other sources. Random-effects meta-analyses were 

conducted where appropriate, with other findings summarised using direction of effect. 

Certainty of the pooled evidence was assessed using the GRADE approach. 

 

Results: Fourteen studies were included in the review. Thirteen were in the antenatal period 

and 12 tested multiple implementation strategies (median: three). Meta-analyses of RCTs 

found that implementation strategies compared to usual practice/control probably increase 

asking (OR: 2.52; 95% CI: 1.13, 5.59; 3 studies; moderate-certainty evidence) and advising 

(OR: 4.32; 95% CI: 3.06, 6.11; 4 studies; moderate-certainty evidence) about smoking and 

assessing weight gain (OR: 57.56; 95% CI: 41.78, 79.29; 2 studies; moderate-certainty 

evidence), and  may increase assessing (OR: 2.55; 95% CI: 0.24, 27.06; 2 studies; low-certainty 

evidence), assisting (OR: 6.34; 95% CI: 1.51, 26.63; 3 studies; low-certainty evidence) and 
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arranging support (OR: 3.55; 95% CI: 0.50, 25.34; 2 studies; low-certainty evidence) for 

smoking. The true effect of implementation strategies in increasing advice about weight gain 

(OR: 3.37; 95% CI: 2.34, 4.84; 2 non-randomised studies; very low-certainty evidence) and 

alcohol consumption (OR: 10.36; 95% CI: 2.37, 41.20; 2 non-randomised studies; very low-

certainty evidence) is uncertain due to the certainty of evidence to date.  

 

Conclusions: Review findings provide some evidence to support the effectiveness of 

implementation strategies in improving health professional delivery of antenatal care 

addressing smoking and weight management. Rigorous research is needed to build certainty in 

the evidence for improving alcohol and weight gain advice, and in preconception care.  

 

Registration: PROSPERO-CRD42019131691. 

 

BACKGROUND 

Maternal tobacco smoking, gestational weight gain outside of recommended ranges and 

alcohol consumption increase the risk of obstetric complications [1-5] and can lead to adverse 

health and development outcomes for the child [6]. Clustering of these modifiable risk factors 

during pregnancy is common [7-9], which further increases the risk and severity of such 

outcomes [10, 11]. Many countries have adopted guidelines that recommend women who are 

pregnant or planning a pregnancy should not smoke tobacco or consume alcohol [12]. It is 

further recommended women eat a healthy diet, be physically active and remain within 

recommended weight gain ranges during pregnancy [13]. Despite these recommendations, 

internationally it is estimated that during pregnancy 10% of women smoke [14-16], 10% 

consume alcohol [17] and 68% gain weight outside of recommended ranges [1, 18, 19]. 
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Systematic review evidence supports the effectiveness of health professional delivered 

psychosocial interventions in reducing smoking and alcohol consumption during pregnancy 

[20, 21] and behavioural interventions in preventing excessive weight gain [22, 23]. Routine 

preconception care may also be effective in modifying these risk factors prior to conception 

[19, 24]. Consistent with such evidence, clinical guidelines [13, 25-28] recommend that all 

women receive preconception and antenatal care addressing smoking, weight management 

(inclusive of nutrition and physical activity) and alcohol consumption. The recommended 

model for addressing smoking is based on the 5A’s behavioural counselling: ask, advise, 

assess, assist and arrange [29]. The 5As is informed by the transtheoretical model of behaviour 

change and was developed by the US Department of Health and Human Services as an 

evidence-based and practical framework to guide clinician provision of smoking cessation 

counselling [29]. The 5As has since been adapted for other modifiable risk factors, and this 

adapted version is recommended by preconception and antenatal clinical guidelines for 

addressing weight management and alcohol consumption: assess, advise and refer [13, 25-28].  

 

Despite the existence of guideline recommendations, the provision of preconception and 

antenatal care addressing these risk factors is sub-optimal [30-33]. For example, a study of 

1173 pregnant women in the United Kingdom found that 13% received preconception advice 

from a health professional on smoking and alcohol consumption and 10% on recommended 

weight gain [30]. Similarly, studies in Australia examining antenatal care provision have 

reported that only 20% of general practitioners routinely address smoking with pregnant 

women [31] and less than half provide advice on healthy eating (42%) [33], physical activity 

(39%) [33] and alcohol consumption (32%) [32]. Without routine implementation, the intended 
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benefits of the guidelines in supporting optimal pregnancies and a healthy start to children’s 

lives will not be fully realised.  

 

Implementation strategies are methods or techniques used to enhance the adoption, 

implementation and sustainability of evidence-based practices [34]. Cochrane Effective 

Practice and Organisation of Care (EPOC) developed a taxonomy to classify and organise 

implementation strategies that are targeted at health professionals, including educational 

meetings, audit and feedback and reminders (see Table 5.1 for EPOC taxonomy) [35]. 

Systematic reviews have shown that such strategies typically improve recommended care 

practices by 5% to 20% [36-42]. Strategies that are developed using theory and that are tailored 

to address determinants of practice (e.g. context specific barriers to implementation as reported 

by those responsible for delivering care) may yield larger improvements in the range of 9% to 

47% [43-45].  

 

Two previous reviews have examined the effectiveness of implementation strategies in 

supporting health professionals to provide antenatal care addressing a modifiable risk factor 

[46, 47]. The first, a 2013 review of strategies to support weight management care identified 

no eligible studies [48]. In the second review, conducted in 2018, meta-analyses of controlled 

and non-controlled studies showed that implementation strategies significantly increased the 

provision of smoking care to pregnant women, including: asking (Cohen’s d: 0.47; 95% CI: 

0.13, 0.81), advising (Cohen’s d: 0.46; 95% CI: 0.02, 0.90) and assisting with quitting (Cohen’s 

d: 0.65; 95% CI: 0.46, 0.83) [47]. Subgroup analyses found that the use of certain intervention 

components may have had an impact on the pooled effect, such as theoretical/tailored basis to 

strategy development, a systems-based strategy, educational outreach visits and audit and 

feedback for asking about smoking [47]. The review however pooled results from studies 
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comparing implementation strategies to usual practice/control with those comparing alternative 

strategies, with the latter potentially contributing to an underestimation of effect size. Such 

pooling also prohibited examination of the comparative effectiveness of different types and 

combinations of implementation strategies. Since these reviews were published, new studies 

assessing the effectiveness of implementation strategies to improve antenatal care related to 

smoking and weight gain have been published but not synthesised [49-53]. Further, no reviews 

to date have examined the effectiveness of implementation strategies in improving antenatal 

care addressing alcohol consumption or preconception care addressing any of the three 

modifiable risk factors.  

 

Objective  

The aim of this systematic review was to examine the effectiveness of implementation 

strategies in improving health professional provision of preconception and/or antenatal care 

elements addressing three modifiable risk factors: tobacco smoking, weight management 

(inclusive of care to improve nutrition and/or physical activity) and/or alcohol consumption.  

 

METHODS 

The review was prospectively registered with the International Prospective Register of 

Systematic Reviews (PROSPERO: CRD42019131691), conducted according to the Cochrane 

Handbook for Systematic Reviews of Interventions methods [54], and reported in accordance 

with the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) 

[55]. Additional information on review methods is available in the published protocol [56].  

 

Eligibility criteria 

Study design  
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Studies were eligible for inclusion if they were randomised (RCTs) or non-randomised 

controlled trials with a parallel comparison group. Included studies were restricted to those 

published in English, or where an English translation was available. There were no eligibility 

criteria based on the year of study publication, country of origin or length of follow up. 

 

Participants 

Studies conducted in any health service (e.g. primary care or hospital clinics) and involved any 

health professionals (e.g. general practitioners or midwives) who are usual providers of 

preconception and/or antenatal care were eligible for inclusion.  

 

Interventions (implementation strategies) 

Studies that aimed to improve preconception and/or antenatal care for the modifiable risk 

factors of tobacco smoking, weight management or alcohol consumption using one or more of 

the implementation strategies targeted at healthcare professionals as defined by the EPOC 

Taxonomy [35] (see Table 5.1) were eligible. 

 

Comparisons 

Studies were eligible if they: 1) compared the effectiveness of an implementation strategy to 

improve preconception and/or antenatal care addressing modifiable risk factors with usual 

practice or control; or 2) compared alternative implementation strategies to improve such care.  

 

Outcomes 

Primary outcomes – provision of recommended care 

Studies were eligible for inclusion if they reported any quantitative measure of the effectiveness 

of implementation strategies in improving at least one element of preconception and/or 
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antenatal care for at least one of the eligible modifiable risk factors. Preconception was defined 

as care to women of childbearing age with the explicit aim of improving health for a future 

pregnancy. Antenatal was defined as care to women who were currently pregnant. In line with 

guideline recommendations [13, 25-28], eligible care elements and therefore the primary 

outcomes of this review, were preconception and/or antenatal care for: i) tobacco smoking: ask 

(identify smoking status), advise (urge smokers to quit and explain risks), assess (willingness 

to quit), assist (set a quit date, offer/provide nicotine replacement therapy, referral or other 

supports) and arrange (follow-up) [57]; ii) weight management: assess (identify weight gain 

against recommendations), advise (weight gain, nutrition and physical activity 

recommendations) and refer (offer support services); and iii) alcohol consumption: assess 

(identify alcohol consumption), advise (advise no alcohol and explain risks) and refer (offer 

support services). The 5A’s behavioural counselling model for addressing tobacco smoking 

(29), and the adapted version for weight management and alcohol consumption, were chosen 

for classification of the review’s primary outcomes as they align with preconception and 

antenatal clinical guideline recommendations (13, 25-28) and are reflected in the literature base 

reporting on improvements in care provision for these modifiable risk factors. Nutrition and 

physical activity care elements were considered eligible outcomes in studies targeting weight 

management care, whereas other nutrition and physical activity care outcomes (e.g. folate 

advice) were excluded.  

 

Outcome data could include women or health professional self-report surveys, direct 

observations, medical record audits or other methods. If studies only included one method of 

data collection (self-report surveys, direct observations or medical record audit), prioritisation 

of outcome data by data collection method was not required. However, as a number of studies 

using self-report surveys included data from both women and health professionals, we 
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prioritised inclusion of women’s self-report as it is considered the more reliable of the two 

when measuring care practices [58].  

 

Secondary outcomes 

The following secondary outcomes of included studies were also synthesised:  

1. Women’s modifiable risk factors: smoking, gestational weight gain, nutrition, physical 

activity and/or alcohol consumption prior to, or during, pregnancy;  

2. Absolute costs or the cost effectiveness of implementation strategy/ies;  

3. Unintentional adverse consequence of implementation strategy/ies. 

 

Search methods  

A search strategy was developed in consultation with a research librarian based on search filters 

published in previous Cochrane implementation reviews [59, 60] [see Appendix 19]. The 

search strategy was modified as required and executed across the following electronic 

databases on the 22nd October 2021: Cochrane Central Register of Controlled Trials; 

MEDLINE; EMBASE; Maternity and Infant Care; CINAHL; ProQuest Dissertations and 

Theses; and the World Health Organization International Clinical Trials Registry Platform. 

Other sources searched were: articles published in the last 5 years in Implementation Science, 

Journal of Translational Behavioural Medicine, BMC Pregnancy and Childbirth and Midwifery 

(November 2016 to October 2021); the first 200 results from Google Scholar; and the reference 

lists of all included studies. The searched journals were chosen through consultation with 

experts in the field. They were deemed most relevant to the fields of implementation science 

and translational behavioural sciences, and had published a large number of articles relating to 

the clinical setting/participants of interest for the review. Google Scholar was limited to 200 
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results as it was a secondary source for the review. A pilot of the strategy had deemed articles 

beyond this point as very-low relevancy to the review. 

 

Data collection and analysis 

Study selection 

Following removal of duplicates, two review authors (ED and one of: DT, SM, ML, OW, JD, 

KB, BT) independently screened the titles and abstracts of all identified records against the 

eligibility criteria. Two review authors (ED and one of: SM, ML, OW) independently screened 

the full texts of potentially eligible studies. Eligibility for study selection was assessed using a 

standardised pre-piloted screening tool and managed through Covidence. Review authors were 

not blind to author or journal information [54]. Any discrepancies in screening were resolved 

by consensus, or with a third reviewer.  

 

Data extraction 

Two review authors (ED and one of: SM, ML) independently extracted the following data from 

included studies using a pre-piloted standardised form [59, 60]: study design; participant 

characteristics; modifiable risk factor/s; implementation strategy/ies; comparison group; care 

element/s targeted by implementation strategy/ies; primary and secondary outcomes; 

theoretical basis; process implementation measures; and information to assess risk of bias. 

Implementation strategies were classified according to the EPOC Taxonomy (see Table 5.1) 

[35]. Discrepancies in data extraction were resolved by consensus, or with a third reviewer. 

 

Assessment of risk of bias  

Two review authors (SM and one of MK, JH) independently assessed the risk of bias of 

included studies. For randomised studies, the Cochrane Risk of Bias Tool (RoB 1) [54] was 
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used to assess: i) random sequence generation; ii) allocation concealment; iii) blinding of 

participants and personnel; iv) blinding of outcome assessments; v) incomplete outcome data; 

vi) selective outcome reporting; and vii) any other potential sources of bias. For cluster RCTs 

additional criteria included: recruitment to cluster; baseline imbalance; loss of clusters; 

incorrect analysis; and compatibility with individual RCTs [54]. For non-randomised studies, 

the Newcastle-Ottawa Scale (NOS) [61] was used: selection; comparability; and outcome. 

Discrepancies regarding assessment of bias were resolved by consensus, or with a third 

reviewer [61].  

 

Assessment of the certainty of evidence 

Two review authors (ED, SM) independently assessed certainty of the evidence for each 

primary outcome synthesised in meta-analysis using the Grading of Recommendations, 

Assessment, Development, and Evaluation (GRADE) approach [62]. Domains assessed 

included: risk of bias; inconsistency; indirectness; imprecision; and publication bias. 

Discrepancies in GRADE assessments were resolved by consensus, or with a third reviewer.  

 

Data analysis and synthesis 

As per the Cochrane Handbook [54], meta-analyses were conducted when outcome measures 

from at least two studies could be pooled using random-effects models. Primary outcomes were 

synthesised separately for RCTs and non-randomised studies, by modifiable risk factor 

(tobacco smoking, weight management, alcohol consumption), recommended care element 

(tobacco smoking: ask, advise, assess, assist, arrange; weight management/alcohol 

consumption: assess, advise, refer) and comparator type (usual practice/control, alternative 

implementation strategies). Dichotomous data was pooled and treatment effects expressed as 

odds ratios (ORs) using reported effect estimates when available or between group data [63]. 
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Results presented in other formats (e.g. means and standard deviations) were transformed to 

ORs and 95% Confidence Intervals (CIs) where possible to enable pooling [64]. Studies that 

reported multiple results for the same outcome (e.g. two components of recommended advice) 

from the same sample of participants, were combined to create one summary effect for each 

outcome using recommended formulas [63, 65]. In these analyses, to account for the non-

independence of multiple results relating to the same outcome, we assumed a correlation 

coefficient of 0.7 when calculating the standard error of the summary effect. Sensitivity 

analyses were conducted with correlation coefficients of 0.8 and 0.9 to test this assumption 

against the robustness of the findings.  

 

Secondary outcomes were similarly synthesised separately for RCTs and non-randomised 

studies, and by modifiable risk factor. Outcome data were pooled as either ORs for 

dichotomous or mean differences for continuous data and 95% CIs reported.  

 

The I² statistic for each pooled result was calculated to assess statistical heterogeneity. The I² 

statistic estimates the proportion of variance in a meta-analysis that is attributable to 

heterogeneity rather than chance. The value of the I² statistic ranges between 0% to 100% with 

higher percentages indicating higher heterogeneity [54]. Unit of analysis errors in cluster trials 

were examined, and where identified study data was used to calculate design effects and 

effective sample sizes based on Cochrane guidance [54]. In instances where there was 

heterogeneity in the comparison group, results from an indivdual study could not be pooled, or 

only one study contributed results, findings were summarised using direction of effect [66]. 

 

RESULTS 

Study selection 
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The search identified 15,203 records (see Figure 5.1). After duplicates were removed, titles and 

abstracts of 11,514 records were screened, of which 119 were sought for full text review. No 

articles were excluded at full-text due to an English translation not being able to be sourced. 

Fourteen studies reported in 15 articles met eligibility criteria and were included. See Appendix 

20 for characteristics of included studies.  
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Figure 5.1 PRISMA flow diagram 
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Table 5.1 Implementation strategies (EPOC Taxonomy) used in the intervention group 

of included studies 

Implementation 

Strategy  

Definition  Number of 

studies tested  

Educational 

meetings 

Courses, workshops, conferences or other educational 

meetings. 

12 [49, 51-53, 

67, 69-76] 

Educational 

materials 

Distribution to individuals, or groups, of educational 

materials to support clinical care, i.e., any intervention 

in which knowledge is distributed. 

10 [49-53, 67, 

69-71, 73, 76] 

Reminders Manual or computerised interventions that prompt 

health workers to perform an action during a 

consultation with a patient, for example computer 

decision support systems. 

5 [50, 68, 69, 

72, 74] 

Educational 

outreach visits or 

academic detailing 

Personal visits by a trained person to health workers in 

their own settings, to provide information with the aim 

of changing practice. 

4 [52, 70-73] 

Tailored 

interventions 

Interventions to change practice that are selected based 

on an assessment of barriers to change, for example 

through interviews or surveys. 

4 [53, 70-72] 

Clinical practice 

guidelines 

Systematically developed statements to assist 

healthcare providers and patients to decide on 

appropriate health care for specific clinical 

circumstances. 

3 [53, 67, 73] 

Audit and feedback A summary of health workers’ performance over a 

specified period of time, given to them in a written, 

electronic or verbal format. The summary may include 

recommendations for clinical action. 

1 [70, 71] 

Local opinion 

leaders 

The identification and use of identifiable local opinion 

leaders to promote good clinical practice. 

1 [72] 

Local consensus 

process 

Formal or informal local consensus processes, for 

example agreeing a clinical protocol to manage a 

patient group, adapting a guideline for a local health 

system or promoting the implementation of guidelines. 

1 [51] 
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Clinical incident 

reporting  

System for reporting critical incidents. 0 

Communities of 

practice 

Groups of people with a common interest who deepen 

their knowledge and expertise in this area by 

interacting on an ongoing basis. 

0 

Continuous quality 

improvement 

An iterative process to review and improve care that 

includes involvement of healthcare teams, analysis of a 

process or system, a structured process improvement 

method or problem-solving approach, and use of data 

analysis to assess changes. 

0 

Educational games The use of games as an educational strategy to 

improve standards of care. 

0 

Inter-professional 

education 

Continuing education for health professionals that 

involves more than one profession in joint, interactive 

learning. 

0 

Managerial 

supervision 

Routine supervision visits by health staff. 0 

Monitoring the 

performance of the 

delivery of 

healthcare 

Monitoring of health services by individuals or 

healthcare organisations, for example by comparing 

with an external standard. 

0 

Patient mediated 

interventions 

Any intervention aimed at changing the performance 

of healthcare professionals through interactions with 

patients, or information provided by or to patients. 

0 

Public release of 

performance data 

Informing the public about healthcare providers by the 

release of performance data in written or electronic 

form. 

0 

Routine patient-

reported outcome 

measures 

Routine administration and reporting of patient 

reported outcome measures to providers and/or 

patients. 

0 
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Included studies 

Types of studies 

Included studies were published between 1992 and 2020. Ten were RCTs [50, 52, 53, 67-74], 

of which four were cluster-RCTs [52, 53, 72, 73], and four were non-randomised controlled 

trials [49, 51, 75, 76]. Studies were conducted in 10 countries: four in the United States [49, 

68, 73, 74], three in Australia [50, 53, 70, 71] and one each in the United Kingdom [69], Italy 

[75], The Netherlands [67], South Africa [76], Ethiopia [52], Brazil [51], and Argentina and 

Uruguay [72].  

 

Participants  

One study focussed on care provision during the preconception period [76] and 13 during the 

antenatal period [49-53, 67-75]. Seven studies were conducted in primary/community-based 

services [51-53, 67, 68, 74, 76], four in hospital-based services [49, 50, 70, 71, 75] and three 

both [69, 72, 73]. The number of services in studies ranged from one [50, 74] to 42 [67]. Health 

professionals targeted by the implementation strategies included: multidisciplinary teams (n=8; 

doctors, nurses, midwives, Aboriginal Health Workers) [49, 51-53, 70-73, 75], midwives only 

(n=2)  [67, 69], doctors only (n=1) [74] and public sector workers (n=1) [68]. Two studies did 

not specify the discipline of the health professional providing care [50, 68].  

 

Interventions (implementation strategies) 

A single implementation strategy was tested in two studies [68, 75] and multiple strategies in 

the remaining 12 studies [49-53, 67, 69-74, 76] (median: three; range: two to five). Nine types 

of implementation strategies were assessed by the included studies, with educational meetings 

(n=12) [49, 51-53, 67, 69-76], educational materials (n=10) [49-53, 67, 69-71, 73, 76], 

reminders (n=5) [50, 68, 69, 72, 74], educational outreach visits or academic detailing (n=4) 
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[52, 70-73] and tailored interventions (n=4) [53, 70-72] the most commonly assessed (see Table 

5.1). Five studies reported the use of a model, theory, or framework in strategy development 

(either Theoretical Domains Framework and Behaviour Change Wheel [53] or Roger’s 

Diffusion of Innovation Theory [70-73]). Seven studies reported on at least one measure of the 

implementation process [49, 52, 53, 67, 69-72], with fidelity (n=5) [52, 53, 67, 71, 72] and 

acceptability (n=3) [49, 53, 67] the most commonly reported. 

 

Comparisons 

Ten studies compared implementation strategies to usual practice or a control condition [49-

53, 67-69, 75, 76] and four compared different combinations of strategies [70-74].  

 

Outcomes 

Primary outcomes – provision of recommended care  

Eight studies sought to improve care addressing smoking [53, 67-74], four weight management 

[49-52] and two alcohol consumption [75, 76]. Outcomes were assessed using women’s self-

report (n=9) [51, 68, 69, 71-76], health professional self-report (n=2) [53, 70], both women’s 

and health professional’s self-report (n=2) [49, 67], direct observations (n=1) [52] and medical 

record audit (n=1) [50].  

 

Secondary outcomes 

Four studies reported the effects of implementation strategies on women’s smoking [68, 69, 

71, 72], two on weight gain [49, 50] and none on nutrition, physical activity or alcohol 

consumption. No studies reported estimates of absolute costs or cost-effectiveness of the 

implementation strategies, or any unintentional adverse consequences. 
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Risk of bias in included studies  

Of the 10 RCTs, random sequence generation resulted in low risk of bias in six studies [50, 52, 

67-69, 72] and risk was unclear in four [53, 70, 71, 73, 74]. The processes of allocation 

concealment was assessed as unclear in six studies [67, 69-74]; low risk in three [50, 52, 68] 

and high risk in one [53]. All studies were assessed as high risk for performance bias, with 

none reporting blinding of both participants and personnel. Blinding of outcome assessment 

was unclear for the majority of studies (n=7) [50, 52, 68, 69, 72-74]. Incomplete reporting of 

outcome data was rated as high risk in three studies [53, 67, 70, 71]; low in six [50, 52, 68, 69, 

72, 74]; and unclear in one [73]. The presence of reporting bias was unclear for most studies 

(n=8) [50, 52, 67-71, 73, 74]. Two studies were assessed as being at high risk of bias due to 

contamination [68, 74]. Of the four cluster RCTs [52, 53, 72, 73], there was a high risk of bias 

in two studies for loss of clusters [53, 73] and in one study for recruitment to cluster [53] and 

incorrect analysis [73] (see Table 5.2).  

 

In relation to selection bias in non-randomised studies, all of the studies included a 

representative sample in the intervention group [49, 51, 75, 76] and in three studies the control 

group/s was drawn from the same service type as the intervention group/s [49, 75, 76] (see 

Table 5.3). However, three studies did not provide a description of the response rate or 

characteristics of responders and non-responders [49, 75, 76]. Only two studies indicated the 

outcome of interest at the start of the study [49, 76]. Comparability of intervention and control 

groups was a source of bias based on study design [51, 75] and analysis that did not control for 

confounding factors [49, 51, 75, 76]. Considerable risk of bias was introduced in relation to 

outcomes. None of the studies used independent blind assessment or self-report of participants 

who were blind to allocation. Only two studies reported an appropriate statistical test to analyse 
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the data and presented the outcome measurement (e.g. confidence intervals and/or p-value) [75, 

76]. 
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Table 5.2 Summary of risk of bias for randomised studies  

a high risk of contamination 

 

 

Study Criteria for judging Risk of Bias for RCTs 

 

Additional criteria for Cluster RCTs Other 

Random 

sequence 

generation 

 

Allocation 

concealment 

 

Blinding of 

participants 

and 

personnel 

 

Blinding of 

outcome 

assessment 

 

Incomplete 

outcome 

data 

 

Selective 

reporting 

 

Recruitment 

to cluster 

Baseline 

imbalance 

Loss of 

clusters 

Incorrect 

analysis 

Compatibility 

with 

individual 

RCTs 

 

Althabe et al. (2017) 

[72] 

Low Unclear High Unclear Low Low 

 

Low Low Low Low Low - 

Bakker et al. (2003) 

[67] 

Low Unclear High High High 
 

Unclear NA NA NA NA NA - 

Bar-Zeev et al. 

(2019) [53] 

Unclear High High High High Low High Unclear High Low Unclear - 

Brownfoot et al. 

(2016) [50] 

Low Low High Unclear Low Unclear NA NA NA NA NA - 

Campbell et al. 

(2006) [71] and 

Cooke et al. (2001) 

[70] 

Unclear Unclear High High High Unclear NA NA NA NA NA - 

Hajek et al. (2001) 

[69] 

Low Unclear High Unclear Low Unclear NA NA NA NA NA - 

Manfredi et al. (2011) 

[73] 

Unclear Unclear High Unclear Unclear Unclear Low Unclear High High Unclear - 

Omer et al. (2020) 

[52] 

Low Low High Unclear Low Unclear Low Low Low Low Unclear - 

Secker-walker et al. 

(1992) [74] 

Unclear Unclear High Unclear Low Unclear NA NA NA NA NA Higha 

Tsoh et al. (2010) 

[68] 

Low Low High Unclear Low Unclear NA N/A NA NA NA Higha 
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Table 5.3 Summary of risk of bias for non-randomised studies 

Study Selection 

 

Comparability Outcome Total score 

Representativeness 

of the sample in the 

intervention 

group/s: 

Max: ٭   

Selection of 

the control 

group/s: 

Max: ٭   

Non-

respondents: 

Max: ٭   

Demonstration 

of outcome of 

interest at start 

of study: 

Max: ٭   

Comparability 

of intervention 

and control 

groups on the 

basis of the 

design or 

analysis  

Max:٭٭ 

Assessment 

of outcome: 

Max: ٭   

Follow-up 

long 

enough for 

the 

outcome of 

interest to 

occur: 

Max: ٭   

Statistical 

test for 

outcome 

of 

interest: 

Max: ٭   

Total score 

(out of 9)  

Aguilera et al. 

(2017) [49] 

(4٭٭٭٭ ) - - - ٭ ٭ - ٭ ٭  

Bazzo et al. 

(2015) [75] 

 ٭٭٭٭ (4) ٭ ٭ - - - - ٭ ٭

Malta et al. 

(2016) [51] 

 ٭٭٭ (3) - ٭ - - - ٭ - ٭

Mwansa-

Kambafwile et 

al. (2011) [76] 

 ٭٭٭٭٭٭ (6) ٭ ٭ - ٭ ٭ - ٭ ٭

Based on a star system (*) with a range of 0 to 9 stars possible. Three domains are tested: 1. Selection of study groups (up to one star allowed for each item)         

2. Comparability of the groups (up to two stars allowed) 3. Outcomes (up to one star allowed for each item). 
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Effect of implementation strategies in improving the provision of recommended 

preconception and antenatal care addressing modifiable risk factors 

Table 5.4 provides an overview of the synthesis and included studies, Table 5.5 the pooled 

effect estimates and GRADE assessments.   

 

Tobacco smoking  

Implementation strategies compared to usual practice/control  

Ask: Three RCTs [53, 67, 69] examined the effect of implementation strategies in supporting 

health professionals to ask about tobacco smoking during pregnancy compared to usual 

practice/control. Meta-analysis of these studies found a significant positive effect (OR: 2.52; 

95% CI: 1.13, 5.59; p=0.024; I²: 47%; moderate-certainty evidence). The studies tested a 

combination of either three [67, 69] or four strategies [53], and all included educational 

meetings and educational materials [53, 67, 69]. Clinical practice guidelines were tested by two 

studies [53, 67], and reminders [69] and a tailored intervention [53] in one study each. 

 

Advise: Four RCTs [53, 67-69] examined the effect of implementation strategies in supporting 

health professionals to provide pregnant women with advice to quit smoking compared to usual 

practice/control. Meta-analysis of these studies found a significant positive effect (OR: 4.32; 

95% CI: 3.06, 6.11; p<0.001; I²: 0%; moderate-certainty evidence). Three of the studies were 

multi-strategy [53, 67, 69], of which all used educational meetings and educational materials, 

and in addition some also included clinical practice guidelines [53, 67], reminders [69] and/or 

tailored intervention [53]. One study used a single strategy of reminders [68].  

 

Assess: Two RCTs [53, 67] examined the effect of implementation strategies in supporting 

health professionals to assess women’s willingness to quit smoking compared to usual 
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practice/control. Meta-analysis of these studies found higher odds of assessment in the 

intervention group, although the result was not significant (OR: 2.55; 95% CI: 0.24, 27.06; 

p=0.439; I²: 90%; low-certainty evidence). Both studies used multiple implementation 

strategies, including clinical practice guidelines, educational meetings and educational 

materials [53, 67], with one study also using tailored intervention [53].  

 

Assist: Three RCTs [53, 67, 69] examined the effect of implementation strategies in supporting 

health professionals to assist pregnant women with quitting smoking compared to usual 

practice/control. Meta-analysis of these studies found a significant positive effect (OR: 6.34; 

95% CI: 1.51, 26.63; p=0.012; I²: 90%; low-certainty evidence). The studies tested a 

combination of three [67, 69] or four strategies [53], and all included educational meetings and 

educational materials [53, 67, 69]. Clinical practice guidelines were used by two studies [53, 

67] and reminders [69], and tailored intervention [53] in one study each. 

 

Arrange: Two RCTs [53, 67] examined the effect of implemention strategies in supporting 

health professionals to arrange support for smoking cessation compared to usual 

practice/control. Meta-analysis of these studies found higher odds of arranging support in the 

intervention group, however this was not significant (OR: 3.55; 95% CI: 0.50, 25.34; p=0.207; 

I²: 83%; low-certainty evidence). Both studies used multiple implementation strategies that 

included clinical practice guidelines, educational meetings and educational materials [53, 67], 

with one study also using tailored intervention [53]. 

 

Comparative effectiveness of implementation strategies  

Ask, Advise, Assist and Arrange: Four RCTs [70-74] examined the comparative effectiveness 

of implementation strategies in supporting health professionals to provide recommended 
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tobacco smoking care, which were unable to be synthesised in meta-analysis. The first of these 

studies compared five implementation strategies (audit and feedback, educational materials, 

educational meetings, educational outreach visits and tailored intervention) to educational 

materials and found a positive direction of effect for: asking (OR: 1.2; 95% CI: 1.0, 1.5); 

advising (OR: 1.1; 95% CI: 0.9, 1.3); assisting (OR: 1.3; 95% CI: 0.9, 1.9); and arranging 

follow-up (OR: 1.07; 95% CI: 0.57, 1.99) [71]. The second study, which examined the effect 

of educational meetings and reminders compared to educational meetings found a positive 

direction of effect for: asking (OR: 6.3; 95% CI: 1.8, 22.1); advising (OR: 4.5; 95% CI: 1.9, 

10.8); and assisting (OR: 29.9; 95% CI: 14.5, 61.9) [70, 74]. The third study tested the effect 

of five implementation strategies (educational meetings, educational outreach visits, local 

opinion leaders, reminders and tailored intervention) compared to a single strategy of 

educational meetings and found a positive direction of effect for: asking (Difference In 

Medians (DIM): 29.2; 95% CI: 17.5, 38.0); advising (DIM: 26.2; 95% CI: 13.9, 40.2); assisting 

(DIM: 21.5; 95% CI: 10.6, 31.8) and arranging follow-up (DIM: 2.7; 95% CI: 0, 17.2) [72]. 

The last study examined the effect of clinical practice guidelines, educational materials, 

educational meetings and educational outreach visits compared to all the same strategies other 

than educational outreach visits [73]. A positive direction of effect was reported for advice 

(OR: 1.95; 95% CI: 1.32, 2.88) and assistance with quitting smoking (OR: 1.96; 95% CI: 1.13, 

3.39). 

 

Weight management   

Implementation strategies compared to usual practice/control  

Assess: Two RCTs [50, 52] examined the effect of implementation strategies in supporting 

health professionals to assess pregnant women’s weight gain within recommendations 

compared to usual practice/control. Meta-analysis of these studies found a significant positive 
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effect (OR: 57.56; 95% CI: 41.78, 79.29; p<0.001; I²: 0%; moderate-certainty evidence). Both 

studies tested multiple implementation strategies, with one using educational materials and 

reminders [50] and the other educational materials, educational meetings and educational 

outreach visits [52].  

 

Advise: Three studies (one RCT [52] and two non-randomised [49, 51]) examined the effect of 

implementation strategies in supporting health professionals to advise pregnant women about 

weight gain recommendations compared to usual practice/control [49, 51, 52]. The RCT [52] 

used educational materials, educational meetings and educational outreach visits and reported 

a positive direction of effect (OR: 6.44; 95% CI: 3.14, 13.17). Meta-analysis of the two non-

randomised studies found a significant positive effect (OR: 3.37; 95% CI: 2.34, 4.84; p<0.001; 

I²: 0%; very low-certainty evidence). Both studies tested a combination of educational 

materials and educational meetings [49, 51], with one study using additional strategies of local 

consensus process and tailored intervention [51].   

 

Alcohol consumption 

Implementation strategies compared to usual practice/control  

Assess: One non-randomised study [76] examined the effect of multiple implementation 

strategies in supporting health professionals to assess alcohol consumption in preconception 

care compared to usual practice/control. The study used educational materials and educational 

meetings and reported a positive direction of effect (OR: 1.15, 95% CI: 0.17, 1.03) [76]. 

 

Advise: Two non-randomised studies [75, 76] examined the effect of implementation strategies 

in supporting health professionals to provide preconception and antenatal advice not to 

consume alcohol compared to usual practice/control. Meta-analysis of these two studies found 
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a significant positive effect (OR: 10.36; 95% CI: 2.37, 41.20; I²: 83%; very low-certainty 

evidence). The study in the preconception period used educational meetings and educational 

materials [76], and the one in antenatal used educational meetings [75].  

 

No studies reported on the effect of implementation strategies in supporting health 

professionals provide tobacco smoking and weight management care or referrals for alcohol 

consumption during the preconception period. There were no studies reporting on increasing 

referrals for weight management and alcohol consumption in antenatal care. 
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Table 5.4 Overview of Synthesis and Included Studies (OSIS)   

Study ID Study 

design 

Preconception 

/antenatal care 

Participants Implementation strategies  Comparator Outcomes  Method of 

synthesis  

Tobacco smoking 

Bakker et al. 

(2003) [67] 

RCT Antenatal care 

 

Private midwifery practices  

Midwives 

Clinical practice guidelines 

Educational meetings 

Educational materials 

Usual 

practice/control 

Ask 

Advise  

Assess 

Assist 

Arrange  

Meta-Analysis 

Meta-Analysis 

Meta-Analysis 

Meta-Analysis 

Meta-Analysis 

Bar-Zeev et 

al. (2019) 

[53] 

Cluster RCT Antenatal care 

 

Aboriginal Medical 

Services  

General Practitioners, 

midwives, Aboriginal 

Health Workers and other 

allied health providers  

Clinical practice guidelines 

Educational meetings 

Educational materials 

Tailored intervention 

Usual 

practice/control 

Ask 

Advise  

Assess 

Assist 

Arrange 

Meta-Analysis 

Meta-Analysis 

Meta-Analysis 

Meta-Analysis 

Meta-Analysis 

Hajek et al. 

(2001) [69] 

RCT Antenatal care Midwifery services in 

hospital and community 

trusts 

Midwives  

Educational meetings 

Educational materials 

Reminders 

Usual 

practice/control 

Ask 

Advise 

Assist 

Meta-Analysis 

Meta-Analysis 

Meta-Analysis 

Tsoh et al. 

(2010) [68] 

RCT Antenatal care Community prenatal clinics 

Prenatal healthcare 

providers  

Reminders 

 

Usual 

practice/control 

Advise Meta-Analysis 

Althabe et al. 

(2017)  [72] 

Cluster RCT Antenatal care 

 

Antenatal care clinics  

Midwives and Obstetrician/ 

Gynaecologists 

Educational meetings 

Educational outreach visits, 

or academic detailing 

Local opinion leaders 

Reminders 

Tailored intervention 

Educational meetings  

 

Ask 

Advise 

Assist 

Arrange  

Direction of effect  

Direction of effect  

Direction of effect  

Direction of effect  

 

Campbell et 

al. (2006) 

[71]; Cooke 

RCT Antenatal care 

 

Public hospital antenatal 

clinics 

Audit & feedback 

Educational materials 

Educational 

materials 

Ask 

Advise 

Direction of effect 

Direction of effect 
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et al. (2001) 

[70] 

Doctors and midwives Educational meetings 

Educational outreach visits, 

or academic detailing 

Tailored intervention 

 Assist 

Arrange  

Direction of effect 

Direction of effect  

 

  

Secker-

walker et al. 

(1992)  [74] 

RCT Antenatal care Maternal infant care clinic  

Obstetric and family 

practice residents  

Educational meetings 

Reminders 

 

Educational meetings  

 

Ask 

Advise 

Assist 

 

Direction of effect 

Direction of effect 

Direction of effect 

 

Manfredi et 

al. (2011)  

[73] 

Cluster RCT Antenatal care Maternal and child health 

public health clinics 

Doctors and nurses  

Clinical practice guideline 

Educational materials 

Educational meetings 

Educational outreach visits, 

or academic detailing 

Clinical practice 

guideline 

Educational 

materials 

Educational meetings  

Advise 

Assist  

Direction of effect  

Direction of effect  

 

Weight management  

Brownfoot et 

al. (2016) 

[50] 

RCT Antenatal care 

 

Antenatal clinics in a 

tertiary obstetric hospital 

Antenatal care providers 

Educational materials 

Reminders 

Usual 

practice/control 

Assess Meta Analysis 

Omer et al. 

(2020) [52] 

Cluster RCT Antenatal care Antenatal care units in 

community health centres  

Health officers, nurses and 

midwives 

Educational materials 

Educational meetings 

Educational outreach visits, 

or academic detailing 

Usual 

practice/control 

Assess 

Advise  

 

Meta Analysis 

Direction of effect 

Aguilera et 

al. (2017) 

[49] 

Non-

randomised 

Antenatal care 

 

Obstetrics practices  

Physicians and nurses 

Educational meetings 

Educational materials 

Usual 

practice/control 

Advise  Meta Analysis 

 

Malta et al. 

(2016) [51] 

Non-

randomised 

Antenatal care Primary care services and 

family health units  

Doctors and nurses 

Educational materials 

Educational meetings 

Local consensus process 

Tailored intervention 

Usual 

practice/control 

Advise Meta Analysis 

 

Alcohol consumption  

Bazzo et al. 

(2015) [75] 

Non-

randomised 

Antenatal care Hospital Obstetrics and 

Gynecology units  

Educational meetings 

 

Usual 

practice/control 

Advise Meta Analysis 
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 Midwives 

Mwansa-

Kambafwile 

et al. (2011) 

[76] 

Non-

randomised 

Preconception  

care 

Public healthcare services  

Public sector healthcare 

workers 

 

Educational materials 

Educational meetings 

Usual 

practice/control 

Assess 

Advise 

Direction of effect 

Meta Analysis 
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Table 5.5 Effect of implementation strategies in improving the provision of preconception and antenatal care addressing modifiable 

risk factors  

Outcome Study design  Implementation strategies  Comparator Meta-analysis  

OR (95% CI; p) 
I2 Certainty 

of the 

evidence 

Results of 

studies not in 

meta-analysis 

Tobacco smoking 

Ask RCT Clinical practice guidelines; Educational materials; 

Educational meetings; Reminders; Tailored intervention 

Usual practice/control 2.52 (1.13, 5.59; 

p=0.024) 

47% Moderate1 - 

Advise RCT Clinical practice guidelines; Educational materials; 

Educational meetings; Reminders; Tailored intervention 

Usual practice/control 4.32 (3.06, 6.11; 

p<0.001) 

0% Moderate1 - 

Assess RCT Clinical practice guidelines; Educational materials; 

Educational meetings; Tailored intervention 

Usual practice/control 2.55 (0.24, 

27.06; p=0.439) 

90% Low1,2,3 - 

Assist RCT Clinical practice guidelines; Educational materials; 

Educational meetings; Reminders; Tailored intervention 

Usual practice/control 6.34 (1.51, 

26.63; p=0.012) 

90% Low1,2 - 

Arrange RCT Clinical practice guidelines; Educational materials; 

Educational meetings; Tailored intervention 

Usual practice/control 3.55 (0.50, 

25.34; p=0.207) 

83% Low1,2,3 - 

Ask RCT Audit & feedback; Educational materials; Educational 

meetings; Educational outreach visits, or academic 

detailing; Tailored intervention 

 

Educational meetings; Reminders 

 

 

Educational meetings; Educational outreach visits, or 

academic detailing; Local opinion leaders; Reminders; 

Tailored intervention 

Educational materials  

 

 

 

Educational meetings  

 
 

 

 

Educational meetings 

- 

 

 
 

 

- 

 

 

 

- 

- 

 

 
 

 

 

- 

 

 

 

- 

- 

 
 

 

 

 

- 

 

 

 

- 

1.2 (1.0, 1.5)a 

 

 
 

 

 

6.3 (1.8, 22.1)a 

 

 

 

29.2 (17.5, 

38.0)b  

 

Advise RCT Audit & feedback; Educational materials; Educational 

meetings; Educational outreach visits, or academic 

detailing; Tailored intervention 

 

Educational materials  

 

 

- 

 

 

 

- 

 

 

 

- 

 

 

 

1.1 (0.9, 1.3)a 
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Educational meetings; Reminders 

 

 

Educational meetings; Educational outreach visits, or 

academic detailing; Local opinion leaders; Reminders; 

Tailored intervention 

 

Clinical practice guideline; Educational materials; 

Educational meetings; Educational outreach visits, or 

academic detailing 

Educational meetings 

 

 

Educational meetings 

 

 

 

Clinical practice 

guideline; Educational 

materials; Educational 

meetings 

- 

 

 

- 

 

 

 

 

- 

- 

 

 

- 

 

 

 

 

- 

- 

 

 

- 

 

 

 

 

- 

4.5 (1.9, 10.8)a 

 

 

26.2 (13.9, 

40.2)b 

 

 

 

1.95 (1.32, 

2.88)a 

Assist RCT Audit & feedback; Educational materials; Educational 

meetings; Educational outreach visits, or academic 

detailing; Tailored intervention 

 

Educational meetings; Reminders 

 

 

 

Educational meetings; Educational outreach visits, or 

academic detailing; Local opinion leaders; Reminders; 

Tailored intervention 

 

Clinical practice guideline; Educational materials; 

Educational meetings; Educational outreach visits, or 

academic detailing 

Educational materials  

 

 

 

Educational meetings 

 

 

 

Educational meetings 

 

 

 

Clinical practice 

guideline; Educational 

materials; Educational 

meetings 

- 

 

 
 

 

- 

 

 
 

 

- 

 

 

 

 

- 

- 

 

 
 

 

- 

 

 
 

 

- 

 

 

 

 

- 

- 

 

 
 

 

- 

 

 
 

 

- 

 

 

 

 

- 

1.3 (0.9, 1.9)a 

 

 
 

 

29.9 (14.5, 

61.9)a 

 
 

 

21.5 (10.6, 

31.8)b 

 

 

 

1.96 (1.13, 

3.39)a 

Arrange RCT Audit & feedback; Educational materials; Educational 

meetings; Educational outreach visits, or academic 

detailing; Tailored intervention 

 

Educational materials 

 

 

 

 

- 

 

 

 

 

 

- 

 

 

 

 

 

- 

 

 

 

 

 

1.07 (0.57, 

1.99)a 
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Educational meetings; Educational outreach visits, or 

academic detailing; Local opinion leaders; Reminders; 

Tailored intervention 

Educational meetings - - - 2.7 (0.0, 17.2)b  

Weight management  

Assess RCT Educational materials; Educational meetings; 

Educational outreach visits, or academic detailing; 

Reminders 

 

Usual practice/control 57.56 (41.78, 

79.29; p<.001) 

0% Moderate1 - 

Advise RCT Educational materials; Educational meetings; 

Educational outreach visits, or academic detailing 

Usual practice/control - - - 6.44 (3.14, 

13.17)a 

Advise Non-randomised Educational materials; Educational meetings; Local 

consensus process; Tailored intervention 

Usual practice/control 3.37 (2.34, 4.84; 

p<0.001) 

0% Very-

low1,2 

- 

Alcohol consumption 

Assess Non-randomised Educational materials; Educational meetings Usual practice/control - - - 1.15 (0.17, 

1.03)a 

Advise Non-randomised Educational materials; Educational meetings Usual practice/control 10.36 (2.37, 

41.20; p=0.002) 

83% Very-

low1,4 

- 

Reasons for downgrading certainty of the evidence ratings: 1 risk of bias; 2 inconsistency; 3 imprecision; 4 indirectness 

a Odds Ratio (95% CI); b Absolute difference in medians (95% CI) 
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Secondary outcomes 

Effect of implementation strategies on pregnant women’s modifiable risk factors 

Four RCTs [68, 69, 71, 72] examined the effect of implementation strategies on quit smoking 

outcomes during pregnancy. Meta-analysis of these studies found that implementation 

strategies to improve care practices significantly increased the odds of cessation by 43% (OR: 

1.43; 95% CI: 1.09, 1.88; p=0.009; I²: 16%). The four studies tested either a single (reminders) 

[68] or a combination of multiple implementation strategies (audit and feedback, educational 

materials, educational meetings, educational outreach visits, local opinion leaders, reminders 

and tailored intervention) [69, 71, 72].  

 

Two studies [49, 50] reported on pregnant women’s weight gain within recommendations, with 

no effect found in either the RCT that used educational materials and reminders (OR: 1.04; 

95% CI: 0.67, 1.64) [50] or the non-randomised trial that used educational materials and 

educational meetings (OR: 0.99; 95% CI: 0.63, 1.55) [49]. The RCT also reported no effect in 

weight gained per week between intervention and control groups (mean difference: 0.01; 95% 

CI: -0.03, 0.05) [50].  

 

Implementation costs/cost-effectiveness and unintentional adverse consequences 

No studies reported estimates of the absolute costs or cost-effectiveness or unintentional 

adverse consequences of the implementation strategies. 

 

DISCUSSION  

This systematic review examined the effectiveness of implementation strategies in improving 

health professional’s provision of guideline recommended preconception and antenatal care 

addressing tobacco smoking, weight management and alcohol consumption. Meta-analyses 
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combined with GRADE assessments to assess the certainty of the evidence indicated that 

implementation strategies probably increase asking and advising about smoking and assessing 

weight gain in pregnancy compared to usual practice/control, and may increase assessing, 

assisting and arranging support for smoking. While the pooled effect estimates for weight gain 

and alcohol consumption advice were also in a positive direction, the certainty of the evidence 

was assessed as very-low, implying that the true effects are not known. There was a positive 

direction of effect for multiple implementation strategies versus single strategy (either 

educational meetings or materials) in improving smoking care. Meta-analyses of modifiable 

risk factor outcomes found increased odds of quitting smoking, though no improvements in 

pregnant women’s gestational weight gain.  

 

The finding that implementation strategies probably increase elements of smoking and weight 

management antenatal care is consistent with broader Cochrane systematic review evidence 

regarding the effect of implementation strategies in healthcare settings [36-42]. All but one of 

the studies contributing data to these outcomes tested multiple implementation strategies, with 

a median of three strategies used. Strategies for improving asking and advising about smoking 

included educational materials, educational meetings, reminders, clinical practice guidelines 

and tailored intervention. Similarly, educational materials, educational meetings and reminders 

were used to increase assessment of weight gain, with the addition of educational outreach 

visits. These strategies are consistent with the previous antenatal care smoking review [47], 

which found that three or more implementation strategies, theoretical/tailored strategy 

development and inclusion of a systems-based strategy were among the components of 

implementation that may have led to a positive impact. Such review findings support 

policymaker and health service adoption of multiple implementation strategies, such as 

educational materials, educational meetings and reminders, to increase the provision of 
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recommended smoking care and weight gain assessment to pregnant women by health 

professionals.  

 

There was a positive direction of effect for multiple implementation strategies versus a single 

strategy in supporting health professionals deliver recommended smoking care to pregnant 

women. Further, two of the three studies specifically selected implementation strategies that 

targeted barriers reported by health professionals [70-72], which is a recommended step in the 

design of implementation trials [77]. Frequently clinical guidelines released by government or 

professional bodies are simply accompanied by a single strategy, such as the distribution of 

educational materials (e.g. health professional handouts) or education (e.g. online training 

module) [78]. However, previous research has shown that selecting implementation strategies 

that target the specific barriers cited by health professionals can increase various evidence-

based care practices by over 50% [79]. Such findings suggest clinical guideline concordant 

care for pregnant women could be maximised if multiple implementation strategies are used, 

including those that target the specific barriers cited by health professionals.  

 

This review highlighted gaps in the evidence-base for how to improve preconception and 

antenatal care to address modifiable risk factors. Whilst the pooled effect estimates for weight 

gain and alcohol consumption advice were positive, the very-low certainty of evidence ratings 

imply that new studies in this area could substantially change the estimate. Further, no studies 

were identified that examined the effect of implementation strategies in improving any element 

of preconception care addressing smoking and weight management, or referrals for alcohol 

consumption and weight management during the antenatal period. Given the critical 

importance of women entering pregnancy in optimal health and being supported to modify 

their risk factors during pregnany, priority research is required to inform implementation 
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strategies for these specific care elements. Futher, there was the lack of information across all 

included studies regarding the cost and unintended adverse consequences of implementation 

strategies. Such information, which is essential for guiding policy and practice decision making 

and investment [80], should be assessed and reported in future studies. 

 

The findings of this review need to be considered in light of a number of strengths and 

limitations. The review adopted best practice systematic review methods and employed a broad 

inclusion criteria, which enabled a comprehensive synthesis of the evidence-base. However, 

there is potential that eligible articles were missed as the search was conducted in English only 

and articles without an English translation available were made ineligible. This may have 

contributed to the small number of studies found in low and middle income countries, and 

without such representation, the external validity of the review findings are largely limited to 

high income countries. The generalisability of the review findings to preconception care are 

also limited as only one study was identified in this setting. There is currently no agreed 

definition of what constitutes the preconception population in the literature base [81], and this, 

as well as the more restricted definition used in this review, may have contibuted to the lack of 

studies that were identified. The review also restricted eligible study designs to those that had 

a parallel comparison group. This omitted non-control studies that may have provided further 

information useful for understanding implementation strategies used in improving guideline 

recommended care addressing modifiable risk factors. Reviewer interpretation was used to 

classify strategies to the EPOC taxonomy, which may have introduced variability during 

synthesis due to the inconsistencies in terminology used across studies. It is possible that 

strategies not incorporated within the EPOC taxonomy were also missed through this process. 

 



CHAPTER 5. The effectiveness of implementation strategies in improving preconception and antenatal preventive 

care: a systematic review  

170 
 

The interpretation and utility of the review findings were limited by the characteristics of the 

included studies. No studies for any of the risk factors tested the same combination of 

strategies, which prohibited the examination of specific individual strategies and strategy 

combinations. Further, there was heterogeneity in the types of services (e.g. hospital and 

community based) and health professional groups (e.g. midwives and medical staff) targeted 

by the implementation strategies in the included studies, and two studies did not not specify 

the discipline of the health professionals who participated. Such heterogeneity and missing 

data, as well as the small number of included studies, prohibited synthesis by the distinct 

service and health professional groupings.  

 

Meta-analysis was not possible for all outcomes, and where possible only a small number of 

studies (2 to 4) were able to be synthesised, which is likely to have impacted on the ability of 

the random effects meta-analyses to reliably estimate the between-study variation. As per 

recommendations for synthesising results from implementation trials in healthcare settings [54, 

82], non-randomised study designs were included. However, as only non-randomised studies 

were found that examined the effect of implementation strategies in improving alcohol 

consumption care, this limits certainty in the evidence-base for these specific outcomes. 

 

CONCLUSIONS 

Review findings suggest adoption of multiple implementation strategies, including educational 

materials, educational meetings and reminders, by policy makers and health services to 

increase health professional provision of asking and advising about tobacco smoking and 

assessing weight gain in pregnancy. Rigorous research is needed as a priority to build certainty 

in the evidence for improving alcohol consumption and weight gain advice during the antenatal 
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period, and to examine the effect of implementation strategies in preconception care where 

limited studies were identified. 
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ABSTRACT  

Background: Despite clinical guideline recommendations, implementation of antenatal care 

addressing alcohol consumption by pregnant women is limited. Implementation strategies 

addressing barriers to such care may be effective in increasing care provision. The aim of this 

study is to examine the effectiveness, cost and cost-effectiveness of a multi-strategy practice 

change intervention in increasing antenatal care addressing the consumption of alcohol by 

pregnant women. 

 

Methods: The study will be a randomised, stepped-wedge controlled trial conducted in three 

sectors in a health district in New South Wales, Australia. Stepped implementation of a practice 

change intervention will be delivered to sectors in a random order to support the introduction 

of a model of care for addressing alcohol consumption by pregnant women. A staged process 

was undertaken to develop the implementation strategies, which comprise of: leadership 

support, local clinical practice guidelines, electronic prompts and reminders, opinion leaders, 

academic detailing (audit and feedback), educational meetings and educational materials, and 

performance monitoring. Repeated cross-sectional outcome data will be gathered weekly 

across all sectors for the study duration. The primary outcome measures are the proportion of 

antenatal appointments at ‘booking in’, 27–28 weeks gestation and 35–36 weeks gestation for 

which women report (1) being assessed for alcohol consumption, (2) being provided with brief 

advice related to alcohol consumption during pregnancy, (3) receiving relevant care for 

addressing alcohol consumption during pregnancy, and (4) being assessed for alcohol 

consumption and receiving relevant care. Data on resources expended during intervention 

development and implementation will be collected. The proportion of women who report 

consuming alcohol since knowing they were pregnant will be measured as a secondary 

outcome.  
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Discussion: This will be the first randomised controlled trial to evaluate the effectiveness, cost 

and cost-effectiveness of implementation strategies in improving antenatal care that addresses 

alcohol consumption by pregnant women. If positive changes in clinical practice are found, 

this evidence will support health service adoption of implementation strategies to support 

improved antenatal care for this recognised risk to the health and wellbeing of the mother and 

child. 

 

Trial registrations: Australian and New Zealand Clinical Trials Registry, No. 

ACTRN12617000882325 (date registered: 16/06/2017). 

 

BACKGROUND 

Maternal alcohol consumption during pregnancy is associated with a number of adverse 

obstetric, fetal and child outcomes with lifelong consequences. These include Fetal Alcohol 

Spectrum Disorder (FASD), miscarriage, stillbirth, preterm birth, congenital anomalies, and 

low birth weight [1]. No safe level of prenatal alcohol exposure has been established for the 

fetus and therefore many countries, including Australia, have national guidelines 

recommending that the safest option is for women to abstain from alcohol consumption when 

trying to conceive, during conception and during pregnancy [1–3].  

 

Despite this recommendation, 10% of women worldwide consume alcohol during pregnancy, 

with notably higher prevalence estimates in regions with high levels of general alcohol 

consumption, such as the World Health Organisation European Region (prevalence estimate of 

alcohol consumption in pregnancy, 25%) [4]. In Australia, national surveys and prospective 

cohort studies report the prevalence of maternal alcohol consumption at any time during 
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pregnancy to be between 35 and 72% [5–10]. For example, a prospective cohort study of 1403 

women attending antenatal clinics in the Australian states of New South Wales and Western 

Australia found that 61% of women consumed alcohol between conception and pregnancy 

recognition, often at risky levels. Of these women, approximately 30% continued to drink 

alcohol once they were aware they were pregnant [10]. Similarly, a study of 1570 women 

attending public antenatal clinics in Melbourne, Australia, found that just over half (54%) of 

women consumed alcohol in the first trimester, and half of these women continued to consume 

alcohol throughout the remainder of their pregnancy [8]. 

 

Health services providing antenatal care represent an opportune setting to address maternal 

alcohol consumption during pregnancy. Systematic review evidence shows that psychological 

and educational interventions for pregnant women may reduce alcohol consumption and 

increase abstinence from alcohol [11]. Additional evidence suggests that clinician assessment 

of alcohol consumption and brief interventions, including motivational interviewing, may also 

reduce the risk of an alcohol-exposed pregnancy [12–18]. Efforts to reduce alcohol 

consumption during pregnancy in antenatal settings is also acceptable to women, with 97% of 

Australian women indicating that they wanted information about alcohol use during pregnancy 

and would be willing to change their alcohol consumption if advised to do so [19]. Consistent 

with this evidence, international, [20] as well as Australian national [21, 22] and state clinical 

guidelines [23, 24] recommend that health professionals providing antenatal care use a 

validated tool to assess alcohol consumption for all pregnant women at the initial visit and 

throughout the antenatal period, provide brief advice about the potential harms of alcohol 

consumption during pregnancy and recommend abstinence, and refer women to specialist 

services if they require assistance to stop consuming alcohol. 
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Despite clear recommendations in clinical guidelines, implementation of antenatal care 

addressing maternal alcohol consumption during pregnancy is limited. Internationally, studies 

show that pregnant women are not routinely assessed for their alcohol consumption during 

antenatal consultations are not consistently provided with information regarding the effects of 

alcohol consumption during pregnancy and receive inconsistent advice regarding alcohol 

intake [25–27]. For instance, in Canada, only 50% of health professionals report providing 

advice to pregnant women regarding the consumption of alcohol [28] and, in the UK, only two 

thirds of women reported receiving such advice from a midwife [29]. In Australia, a study of 

1143 of health professionals who provide antenatal care found that fewer than half (45%) 

routinely asked about alcohol consumption during pregnancy, only 25% provided information 

on the effects of alcohol consumption during pregnancy, and only 13% provided advice 

consistent with national drinking guidelines [30, 31]. A more recent study involving 166 

midwives in Western Australia found that while almost all midwives (93%) asked pregnant 

women about their alcohol consumption, only 54% used a standardised assessment tool [32]. 

 

A small number of studies have been conducted to assess barriers to the provision of care 

addressing maternal alcohol consumption during pregnancy. These barriers include a lack of 

systems and/or tools to prompt clinician assessment of alcohol consumption, concerns about 

patient sensitivity and stigmatisation, lack of staff time, need for staff training, limited access 

to or knowledge of clinical and patient resources, including culturally appropriate resources for 

Aboriginal and Torres Strait Islander women, lack of referral options, a perceived lack of skill 

in delivering care, and a lack of understanding of the importance of providing such care to all 

women [33–36]. Additionally, the literature on clinical guideline implementation more broadly 

indicates that other barriers (including commitment to change from organisational 

leaders/champions, perceived value/need and readiness to change, skills, ability and 
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confidence, and an absence of systems and tools to support/prompt care delivery) commonly 

impede changes in professional practice [37]. 

 

Cochrane reviews of strategies to improve the implementation of recommended clinical 

practices suggest that a variety of both organisational and individually focused strategies may 

be effective. These strategies include leadership, local clinical practice guidelines, electronic 

prompt and reminder systems, local opinion leaders, educational meetings and educational 

materials, academic detailing, including audit and feedback, and, monitoring the performance 

of the delivery of healthcare [38–41]. The effectiveness of such strategies in improving the 

implementation of guideline recommendations is, however, highly variable [38–42] and, to 

maximise effectiveness, it is recommended that strategies are selected that target specific 

barriers to the implementation of recommended clinical practices [43–45]. Implementation 

frameworks such as the Theoretical Domains Framework have been developed to aid the 

selection of targeted evidence-based implementation strategies [46, 47]. 

 

No controlled trials have been conducted to test the effectiveness, cost and cost-effectiveness 

of implementation strategies in increasing the provision of recommended antenatal care that 

addresses maternal alcohol consumption during pregnancy. Accordingly, the aim of this study 

is to examine the effectiveness, cost and cost-effectiveness of a multi-strategy practice change 

intervention in increasing maternity clinician provision of care addressing the consumption of 

alcohol by women during their pregnancy.  

 

METHODS 

Study design and setting 
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Figure 6.1. Study design 

Figure 6.1 shows the trial design and implementation of the trial data collection and intervention components 

over the course of the 34 months trial period. Repeated cross-sectional outcome data from surveys of pregnant 

women will be gathered on a weekly basis across all three sectors for the duration of the study. Baseline data 

will be collected for each of the three sectors from 7 months prior to the commencement of the intervention in 

the first sector to the start of the intervention in each sector. Stepped implementation of a 7-month practice 

change intervention will be delivered in a randomly selected order at six monthly intervals. Follow-up data will 

continue to be collected for all three sectors 7 months following completion of the practice change intervention 

in the third sector. 

 

 

The study will be a randomised stepped-wedge controlled trial design conducted in three 

sectors (clusters) in the Hunter New England Local Health District in New South Wales, 

Australia. The sectors are geographically defined groupings of antenatal facilities with 

common operational management. As shown in Figure 6.1, repeated cross-sectional outcome 

data will be gathered on a weekly basis across all three sectors for the duration of the study (34 

months). Baseline (current practice/control phase) data will be collected for each of the three 

sectors from 7 months prior to the commencement of the intervention in the first sector to the 

start of the intervention in each sector. Stepped implementation of a 7-month practice change 

intervention will be delivered in a randomly selected order at six monthly intervals. Follow-up 

data will continue to be collected for all three sectors 7 months following completion of the 

practice change intervention in the third sector. The outcomes of the trial will be determined 

by comparing practice change outcomes between the baseline and follow up periods for the 

three sectors combined.  
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A randomised stepped-wedge controlled trial design is recommended for the evaluation of 

complex practice change interventions in settings such as health services as it provides a 

number of pragmatic and scientific advantages over a randomised controlled trial design [48, 

49]. First, it provides a similar level of evidence as a standard parallel cluster randomised 

controlled trial (RCT) [50]. Second, although all participants will receive the intervention, its 

sequential implementation across three sectors provides the capacity to identify secular trends, 

i.e. changes over time before the intervention is implemented [48]. Third, the design addresses 

the practical difficulty of recruiting the number of similar antenatal services that would be 

required for a parallel cluster RCT, instead allowing each cluster to act as its own control [48, 

49]. Finally, the design provides an opportunity for all participating services and women to 

receive the intervention, overcoming ethical and logistical challenges arising from withholding 

the intervention [50]. 

 

Public antenatal services are the largest provider of antenatal health care in Australia, providing 

services to a diverse population [51]. The antenatal services in the three sectors service urban 

and rural areas and provide care to over 6000 women annually, accounting for approximately 

70% of births in Hunter New England Local Health District public hospitals [52]. 

 

Random allocation and blinding 

A statistician who is independent of intervention development and implementation will 

randomly allocate the order in which the intervention is implemented (stepped) across the three 

health sectors. The random sequence will be generated using a computerised random number 

generator with allocation undertaken for all three sectors at the one time. Study personnel 

involved in collecting outcome data will be blind to the allocated order of the delivery of the 

intervention across the sectors. Participants providing outcome data will not be informed of the 
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experimental nature of intervention implementation across services and therefore will be blind 

to the stage of study occurring in the service they attended. Given the practice change nature 

of the intervention, clinicians in antenatal services will be aware when their service is in the 

intervention period. 

 

Participant eligibility and recruitment 

Antenatal services and clinicians 

All public antenatal services in the three sectors will receive the practice change intervention, 

including midwifery group practices, midwifery clinics, specialist medical services, AMIHS, 

and multi-disciplinary teams caring for women with complex pregnancies or identified 

vulnerabilities. The practice change intervention will be provided to all maternity clinicians 

providing antenatal care in participating services: registered midwives (clinical midwife 

educators, clinical midwife specialists, clinical midwife consultants, community liaison 

midwives), medical practitioners (staff specialists in obstetrics, fellows, registrars, resident 

medical officers, general practice obstetricians), Aboriginal health practitioners, Aboriginal 

health workers and students. All such clinicians who worked in participating antenatal services 

for at least one of the 7 months during which the practice change intervention was implemented 

in their sector will be invited to participate in a post intervention survey.  

 

Pregnant women  

It is intended that all pregnant women who attend participating services from the start of the 

practice change intervention in their health sector will receive the intervention. During the 34-

month data collection period, women who attend an individual face-to-face antenatal 

appointment at three time points (i) the time of the first public antenatal service visit (from this 

point referred to as the ‘booking in’ visit), (ii) 27–28 weeks gestation, or (iii) 35–36 weeks 



CHAPTER 6. A practice change intervention to improve antenatal care addressing alcohol consumption by 

women during pregnancy: Research protocol for a randomised stepped-wedge cluster trial 

190 
 

gestation, will be eligible to participate in data collection surveys. To be eligible for 

participation in such surveys, women need to: be aged 18 years or older, be currently pregnant 

at more than 12 weeks gestation and less than 37 weeks gestation, have a sufficient level of 

English language proficiency to complete the survey unaided, and be mentally and physically 

capable of completing the survey. Women will be ineligible to participate in data collection 

surveys if they: are determined by clinical discretion to be inappropriate to contact for the 

survey (e.g. due to medical or social issues); and/or are receiving the majority of their antenatal 

care via a private obstetrician; and/or have given birth or had a negative pregnancy outcome; 

and/or had already been selected to participate in the survey for that care time point in the past 

4 weeks; and/or had previously declined participation in the survey. The number of women 

deemed ineligible for the above-listed reasons will be recorded and reported. 

 

Each week, a sample of eligible women who attended an antenatal appointment in the past 

week (for booking in, 27–28 weeks gestation or 35–36 weeks gestation care) will be randomly 

selected via a computerised random number generator by members of the research team not 

involved in delivering care to women. Selected women will be mailed a participant information 

statement explaining the purpose of the survey 1 week prior to receiving a phone call inviting 

them to participate in the survey [see Appendix 11]. Study posters will be displayed in antenatal 

clinics and pamphlets distributed in antenatal information packs provided to all women at the 

time of their booking in appointment [see Appendix 10]. Women identified via the medical 

record data as being of Aboriginal or Torres Strait Islander origin and/or women who are 

attending or enrolled to attend an AMIHS will be first contacted by text message and invited 

to participate [see Appendix 12]. If they do not respond, they will be followed up with a 

telephone call 4 days later. All women will have the opportunity to decline participation at any 

point, including opting out during the clinic visit or when they receive information in the 
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antenatal booking in pack, when they receive the study information letter in the mail, at the 

time of the phone call or text message, or partway through survey completion. On the morning 

of the day that a woman is to be contacted via phone call or text message, medical record data 

will be checked and any women who are identified as having given birth or having had a 

negative pregnancy outcome will be deemed ineligible and not contacted. 

 

Intervention 

Model of care for addressing maternal alcohol consumption in pregnancy 

A model of care for addressing alcohol consumption in pregnancy will be implemented in 

antenatal services across the three participating sectors. The model of care is consistent with 

international [20] and Australian national [21, 22], and state [23, 24] antenatal clinical practice 

guidelines and is based on models of assessment and brief intervention that have been shown 

to reduce the risk of an alcohol-exposed pregnancy [11, 13–18]. 

 

As shown in Figure 6.2, the model of care will consist of three key elements – assessment, 

advice and referral, which will be delivered to women who attend an antenatal clinic 

appointment the booking in, 27–29 weeks gestation and 35–37 weeks gestation. 

 

1) Assessment of alcohol consumption 

The Alcohol Use Disorders Identification Test Consumption (AUDIT-C) tool will be used to 

assess the alcohol consumption of pregnant women. The tool has shown to be a valid tool for 

use with pregnant women [53]. Maternity clinicians will ask all women the first AUDIT-C 

question: ‘How often do you have a drink containing alcohol?’. Those women who provide a 

response other than ‘Never’, will be asked the remaining two AUDIT-C items: ‘How many 

standard drinks of alcohol do you have on a typical day when you are drinking?’ and ‘How 
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often do you have five or more alcohol drinks on one occasion?’. These responses will be used 

to calculate an ‘Alcohol Risk Score’ and ‘Alcohol Risk of Harm’ category (No Risk, Low Risk, 

Medium Risk, High Risk). 

 

2) Provision of brief advice 

All women, regardless of their Alcohol Risk of Harm category, will be provided with advice 

by their maternity clinician that it is best not to consume alcohol at any time during pregnancy 

and that alcohol consumption during pregnancy can increase risk of harm to the foetus and the 

woman. Women will be provided with additional advice based on their Alcohol Risk of Harm 

category. 

 

3) Referral to specialist services for additional support  

Women with a Medium AUDIT-C risk level will be offered a referral to the Get Healthy in 

Pregnancy telephone-based coaching service. Get Healthy in Pregnancy is a free, state-wide, 

government-funded telephone coaching service that supports women to make positive health 

and lifestyle changes [54]. Women can set a goal of alcohol abstinence throughout pregnancy 

and receive up to ten tailored calls by qualified health coaches. The coaching is based on 

behaviour change principles designed to assist with goal setting, maintaining motivation and 

overcoming barriers [54]. Aboriginal women with a Medium AUDIT-C risk level will also be 

offered the option of referral to counselling services at a local Aboriginal Community 

Controlled Health Service (ACCHS) (if available). This latter referral pathway was established 

through consultation with Aboriginal community members and the ACCHS’s that provide care 

for Aboriginal pregnant women in the study region. For women with a High AUDIT-C risk 

level, direct referral to Hunter New England Local Health District Drug and Alcohol Clinical 

Services will be provided. Care from such services will involve ongoing clinical support from 



CHAPTER 6. A practice change intervention to improve antenatal care addressing alcohol consumption by 

women during pregnancy: Research protocol for a randomised stepped-wedge cluster trial 

193 
 

a multidisciplinary Drug and Alcohol team throughout pregnancy, including assessment, brief 

intervention, counselling and withdrawal and post-withdrawal support as clinically indicated. 

Referral may also be made to residential drug and alcohol treatment services if required 

(provided by non-government services). 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.2 Model of care for addressing maternal alcohol consumption during pregnancy  

Figure 6.2 shows the model of care for addressing maternal alcohol consumption during pregnancy. This model of 

care will consist of three key elements—assessment, advice and referral—which will be delivered to women who 

attend an antenatal clinic appointment booking in, 27–29 weeks gestation and 35–37 weeks gestation. The Alcohol 

Use Disorders Identification Test Consumption (AUDIT-C) tool will be used to assess the alcohol consumption of 

pregnant women. All women, regardless of their Alcohol Risk of Harm category, will be provided with advice by 

their maternity clinician that it is best not to consume alcohol at any time during pregnancy and that alcohol 

consumption during pregnancy can increase risk of harm to the foetus and the woman. Women will be provided with 

additional advice based on their Alcohol Risk of Harm category. Women with a Medium AUDIT-C risk level will be 

offered a referral to the Get Healthy in Pregnancy telephone-based coaching service. Aboriginal women with a 

Medium AUDIT-C risk level will also be offered the option of referral to counselling services at a local Aboriginal 

Community Controlled Health Service (ACCHS) (if available). For women with a High AUDIT-C risk level, direct 

referral to Hunter New England Local Health District Drug and Alcohol Clinical Services will be provided. Care 

from such services will involve ongoing clinical support from a multidisciplinary Drug and Alcohol team throughout 

pregnancy, including assessment, brief intervention, counselling and withdrawal and post-withdrawal support as 

clinically indicated. 
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Implementation intervention 

A series of organisational and individual clinician focused strategies will be used to support 

clinician implementation of the model of care. 

 

Implementation intervention strategy development 

The following staged process was undertaken to develop the implementation strategies: 

1.  Quantitative anonymous surveys were undertaken with 33 clinicians working in 

antenatal services across the three sectors and an additional eight managers of maternity 

services/teams to determine perceived barriers and enablers to their implementation of 

the model of care for addressing maternal alcohol consumption during pregnancy. The 

surveys were constructed based on 11 domains of the Theoretical Domains Framework 

(TDF) [55, 56] and were informed by previous surveys of health professionals [57] and 

previous studies utilising the TDF across different health care settings [58–60]. 

2.  The priority barriers identified through the clinician and manager surveys were mapped 

to TDF techniques for behaviour change [43] and a proposed list of implementation 

strategies was developed based on a review of the literature and advice sought from 

experts in treatment of alcohol harms, clinical practice change, health service research 

and behavioural sciences. 

3.   Consultation with Aboriginal community members, ACCHSs within the participating 

sectors, AMIHS staff, and Aboriginal population health staff was undertaken to ensure 

the content of implementation strategies was culturally appropriate for women. 

Qualitative research (focus groups) was also conducted with Aboriginal mothers (who 

had attended a public antenatal service in the study region in the last 12 months) and 

Aboriginal pregnant women to explore experiences of antenatal care in relation to the 

consumption of alcohol during pregnancy and identify any issues relating to the 
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provision of such care to ensure the implementation strategies were culturally 

appropriate. 

4.   Final refinement of implementation strategies and development of strategy content was 

undertaken following consultation with key clinicians and managers across the three 

participating health sectors. 

 

Implementation intervention strategies  

Table 6.1 lists the implementation strategies that will be used to support the introduction of the 

model of care for addressing maternal alcohol consumption during pregnancy (Figure 6.2), 

including the evidence source and the TDF domains on which each strategy was based and the 

barriers that the strategy was intended to address. 
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Table 6.1 Implementation strategies  

Implementation 

strategy  

TDF Domain/s 

[56] 

Identified barriers strategy seeks to 

overcome 

Mapped behaviour 

change techniques [43]  

Strategy description 

 

1. Leadership/ 

managerial 

supervision [65]  

 Professional 

role 

 Belief about 

consequences 

 Clinician belief that it is not their 

responsibility to routinely address 

alcohol consumption during 

pregnancy. 

 Clinician and manager belief that 

there are more important things to 

do. 

 Manager belief that they lack 

support from colleagues to manage 

staff performance and that staff are 

resistant to clinical practice change. 

 Clinician belief that they will not be 

held accountable if they do not 

address alcohol consumption. 

 Clinician belief that their managers 

do not expect alcohol care to be 

delivered. 

 Social processes of 

encouragement, 

pressure, support 

 Persuasive 

communication 

 

 Throughout planning and 

implementation, monthly meetings 

will be held with management from 

antenatal services within each of the 

participating sectors to gather 

feedback on planned strategies and 

elicit support. 

 Antenatal service managers will be 

asked to distribute key documents/ 

communications to staff and 

attended all training sessions.  

 Antenatal service managers will 

have performance measures related 

to the model of care added to their 

operational plans. 
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2. Local clinical 

practice 

guidelines [66] 

 

 

 Knowledge 

 Environmental 

context and 

resources 

 

  

 Clinician lack of knowledge of the 

procedure for addressing alcohol 

consumption, including referral 

pathways for women requiring 

further support. 

 Clinician feedback that IT systems/ 

forms do not support required care. 

 Clinician belief that they do not have 

a clear plan for addressing alcohol 

consumption during pregnancy and 

if they have a problem they don’t 

know how to solve it.  

 Information regarding 

behaviour/ outcome 

 Environmental changes 

 Goal target specified: 

behaviour or outcome 

 Contract 

 Planning, 

implementation 

 

 A service level guideline and 

procedure document will detail the 

required care for addressing alcohol 

consumption during pregnancy, 

including assessment, brief advice 

and referral pathways. 

 The guidelines and procedure will be 

uploaded onto the health service’s 

policy, procedure and guidelines 

directory and disseminated by 

service managers to all staff via 

email and hard copies will be placed 

in staff common areas.    

3. Electronic  

prompt and 

reminder system 

[67]  

 Memory, 

attention and 

decision 

processes 

 Environmental 

context and 

resources 

 Clinician feedback that they often 

forget to address alcohol 

consumption during pregnancy and 

do not unless the woman expresses it 

as a priority. 

 Clinician feedback that IT systems/ 

forms do not support required care. 

 Environmental changes 

 Prompts, triggers, cues 

 Modifications will be made to 

existing point-of-care and medical 

record systems used by maternity 

clinicians to electronically prompt 

standardised assessment of alcohol 

consumption using the validated 

AUDIT-C alcohol screening tool.  

Brief advice scripts will be displayed 
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 Behavioural 

regulation 

 Clinician feedback that there is a lot 

to cover in antenatal appointments. 

 Clinician belief that they do not have 

a clear plan for addressing alcohol 

consumption during pregnancy and 

if they have a problem they don’t 

know how to solve it.  

on the point-of-care system based on 

the woman’s AUDIT-C risk score, 

as will prompts and tools for referral 

to appropriate services. 

4. Local opinion 

leaders/ 

champions [65, 

68, 69] 

 Social/ 

professional 

role and 

identity  

 Motivation 

and goals 

 Social 

influences 

 

 

 

 Clinician belief that it is not their 

responsibility to routinely address 

alcohol consumption during 

pregnancy. 

 Clinician and manager belief that 

there are more important things to 

do. 

 Clinician belief that other staff do 

not routinely undertake the model of 

care and there is no one who can 

provide support if a problem is 

encountered. 

 Manager belief that they lack 

support from colleagues to manage 

 Social processes of 

encouragement, 

pressure, support 

 Persuasive 

communication 

 Modelling, 

demonstration of 

behaviour by others  

 

 Project-specific Clinical Midwife 

Educators (CMEs) will be appointed 

to support staff to uptake the model 

of care and will provide support at a 

one-on-one, team and service level. 

The CMEs will be appointed based 

on their ability to engage and 

influence staff and model required 

behaviours. The role of the CME 

will be to delivery and monitor each 

of the implementation support 

strategies and be responsive to the 

specific implementation needs of 

each antenatal services.   
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staff performance and that staff are 

resistant to clinical practice change.  

 Additional local antenatal clinical 

leaders will be engaged to provide 

encouragement and demonstration of 

required behaviours in each 

antenatal services as required (e.g. 

for specific professional disciplines).  

5. Educational 

meetings and 

educational 

materials [70, 71] 

 Knowledge 

 Skills 

 Beliefs about 

capabilities 

 Beliefs about 

consequence 

 Environmental 

context and 

resources  

 Emotion 

 

 

 Clinician lack of knowledge in the 

procedure for addressing alcohol 

consumption, including referral 

pathways for women requiring 

further support. 

 Clinician lack of skill in assessing 

alcohol consumption during 

pregnancy using a validated tool and 

offering referrals to women 

requiring further support.  

 Clinician lack of training in 

addressing alcohol consumption 

according to guidelines. 

 Clinician belief that they have 

limited capability to assess alcohol 

 Goal/ target specified 

behaviour or outcome 

 Increasing skills- 

through problem 

solving, decision-

making, goal-setting 

 Rehearsal of relevant 

skills 

 Modelling/ 

demonstration of 

behaviour by others 

 Perform behaviour in 

different settings  

 Training will be provided to all 

antenatal service clinicians via a 30-

minute online training module and 

face-to-face sessions. Content will 

be adapted from the accredited 

‘Women Want to Know’ courses 

[72]. The CME will facilitate 

clinicians completing the online 

training and coordinate face-to-face 

training sessions, which will be 

rostered into routine clinical 

meetings and include, lecture style 

sessions, interactive, case-study 

based sessions and one-on-one 

sessions.   
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consumption during pregnancy using 

a validated tool and offer appropriate 

referrals. 

 Manager belief that they have 

limited capability to competently use 

performance monitoring tools and 

reports and have conversations with 

staff regarding performance.     

 Clinician belief that pregnant women 

will react negatively if asked about 

alcohol consumption and that it will 

have a negative impact on their 

client-clinician relationship. 

 Clinician feedback that they are 

hesitant to address alcohol due to 

child protection implications.  

 Clinician belief that they do not have 

access to appropriate information 

resources and there is a lack of 

support services to refer women to. 

 Social process of 

encouragement/ 

pressure support 

 Persuasive 

communication 

 Information regarding 

behaviour/ outcome 

 Coping skills 

 

 Training content will include: 

 The effects of alcohol 

consumption during pregnancy 

and associated health outcomes. 

 Guideline recommendations for 

alcohol consumption during 

pregnancy. 

 Prevalence of alcohol 

consumption by pregnant 

women.  

 The model of care for 

addressing alcohol consumption 

during pregnancy: 1) alcohol 

consumption assessment; 2) 

brief advice; and 3) referral for 

ongoing care. 

 Effectiveness and acceptability 

of addressing alcohol 

consumption during pregnancy 

in routine antenatal care. 
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 Clinician lack of confidence in 

addressing alcohol consumption in 

appointment time, when other 

clinicians are present and when 

women show lack of interest. 

 Clinician feedback that they feel 

nervous and uncomfortable 

addressing alcohol consumption 

with women. 

 Culturally appropriate practices 

when addressing alcohol 

consumption with Aboriginal 

women.  

 Clinicians will also be provided with 

written resources (hardcopy and 

electronic) to support the model of 

care, including standard drink 

measure charts and point-of-care 

written prompts/ reminders (e.g. 

stickers in charts). 

6. Academic 

detailing, 

including audit 

and feedback [45, 

73, 74] 

 Behavioural 

Regulation 

 Skills 

 Beliefs about 

consequences 

 Social 

Influences 

 

 

 

 Clinician belief that they do not have 

a clear plan for addressing alcohol 

consumption during pregnancy and 

if they have a problem they don’t 

know how to solve it.  

 Clinician lack of skill in addressing 

alcohol consumption according to 

guidelines. 

 Manager belief that additional 

burden will be placed on clinicians, 

 Goal/ target specified 

behaviour or outcome 

 Monitoring 

 Contract 

 Planning, 

implementation 

 Increasing skills- 

problem solving, 

decision-making, goal-

setting 

 Data from both medical records and 

telephone surveys conducted with 

women who attended the antenatal 

services will be used to provide 

feedback on levels of care provision 

for addressing alcohol consumption 

during pregnancy.  

 Data will routinely be fed back to 

antenatal service teams by the CME. 

The CME will visit service teams in 
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that staff will react negatively if 

performance is discussed and that 

staff will not take on board feedback 

about performance.  

 Manager feedback that it is difficult 

to release clinicians from clinical 

work to attend training. 

 Clinician belief that pregnant women 

do not expect alcohol to be 

addressed in antenatal appointments. 

 Rehearsal of relevant 

skills 

 Social process of 

encouragement/ 

pressure support 

 Feedback 

 Persuasive 

communication 

 Information regarding 

behaviour and outcome 

their antenatal clinics to support 

discussion of the feedback and 

development of action plans in 

response to such in order to improve 

care. 

 Women’s acceptability of their 

antenatal service team providing 

each of the care elements will also 

be fed back. 

7. Monitoring and 

accountability for 

the performance 

of the delivery of 

healthcare [73] 

 Social 

Influences 

 Beliefs about 

capabilities 

 Environmental 

context and 

resources 

 Memory, 

attention, 

decision 

processes 

 Clinician belief that their managers 

do not expect alcohol care to be 

delivered. 

 Manager belief that they have 

limited capability to competently use 

performance monitoring tools and 

reports and have conversations with 

staff regarding performance. 

 Manager feedback that they do not 

have adequate data entered from 

staff to use for performance 

 Social processes of 

encouragement, 

pressure, support 

 Environmental changes 

 Contract 

 Prompts, triggers, cues 

 Feedback 

 

 

 Antenatal service managers will be 

supported by the CME to report, 

interpret and monitor performance 

measures for the model of care for 

addressing alcohol consumption 

during pregnancy. The CME will 

also support these mangers to 

disseminate these results to their 

antenatal service staff through team 

meetings, emails and other usual 

communication mechanisms.  
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measurement, have competing work 

tasks and don’t have the supports/ 

resources to manage performance. 

 Managers’ feedback that they forget 

about tools to manage performance 

and are less likely to manage 

performance of staff resistant to 

change. 

 Manager feedback that it is stressful 

to manage performance. 

 Performance measures will be built 

into the existing monitoring and 

accountability frameworks for 

antenatal services, including service-

level operational plans and 

performance measures at service 

manager and team manager level. 
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Implementation intervention delivery timeline  

The intervention strategies listed above will be implemented in each sector for 7 months prior 

to follow up data collection (Figure 6.1). This will include a 1-month period introducing the 

practice change and a 6-month intensive practice change intervention. Given their 

organisational and system focus, all strategies, other than the local opinion leader (Clinical 

Midwife Educator (CME)) and academic detailing strategies, have the potential to continue to 

be implemented following the 7-month study intervention period, subject to the operational 

decisions of the Local Health District. 

 

Control and contamination 

Usual care 

Prior to implementation of the practice change intervention in each of the three sectors, usual 

antenatal care for addressing maternal alcohol consumption during pregnancy will be provided. 

Such care is likely to vary by antenatal service and clinician as no existing health sector-wide 

guideline or procedure specifies the provision of routine care for addressing alcohol 

consumption during pregnancy. 

 

Potential for contamination 

As the research team will control the initiation and delivery of all the intervention elements, 

the intervention strategies will not be accessible to antenatal clinicians during the baseline 

(control) phase. Although potential for contamination during this phase from staff movement 

between sectors is possible, it is considered to be limited due to the structural and systemic 

nature of the implementation strategies. Information on movement of clinicians between 

participating sectors will be collected throughout the study. 
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Measures 

Primary trial outcomes 

There are four primary outcomes for this trial. They are the proportion of all antenatal clinic 

appointments (at ‘booking in’, 27-28 weeks gestation and 35–36 weeks gestation) for which 

women report: 

1.  Being assessed for alcohol consumption and level of risk using the AUDIT-C. 

2.  Being provided with brief advice related to alcohol consumption during pregnancy. 

3.  Receiving, relative to their level of risk, the relevant elements of antenatal care for 

addressing alcohol consumption during pregnancy (advise and refer). 

4.  Being assessed for alcohol consumption and level of risk using the AUDIT-C and 

receiving, relative to their level of risk, the relevant elements of antenatal care for 

addressing alcohol consumption during pregnancy (advise and refer). 

 

Secondary trial outcome 

For women attending antenatal appointments at ‘booking in’, 27–28 weeks gestation and 35–

36 weeks gestation, alcohol consumption since pregnancy recognition as measured by total 

AUDIT-C score will be collected based on self-report of women. AUDIT-C is a validated tool 

for assessing risk of harm due to alcohol consumption [53]. 

 

Process evaluation measures 

The acceptability, appropriateness, feasibility, intervention fidelity and reach of the model of 

care for addressing maternal alcohol consumption in pregnancy and the implementation 

strategies will be assessed via surveys of women and clinicians and project records. These 

process measures will be based on an implementation evaluation framework [61] and use 

validated measures where available [62]. Measures to assess implementation intervention reach 
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will include participation of antenatal clinical staff in educational meetings, interaction with 

local opinion leaders, involvement in academic detailing and audit and feedback sessions, and 

receipts of clinical practice guidelines. To determine reach of the implementation intervention 

strategies across different groups of clinicians, data will be collected from clinicians on 

position/profession, level of training, and length of time working in current antenatal service 

and in antenatal services generally. To assess delivery of the model of care across different 

demographic groups of women, the following information will be collected from pregnant 

women: age, highest level of education, employment status, geographical location, Aboriginal 

or Torres Strait Islander status of woman and baby, household composition, current gestation, 

gestation at first antenatal clinic visit, whether attending care for first or subsequent pregnancy 

and alcohol consumption prior pregnancy (via AUDIT-C). 

 

Cost and cost-effectiveness 

To provide a measure of the investment required to develop, implement and maintain the effect 

of the implementation strategies, resource use will be prospectively measured and valued from 

a public finance perspective. The outcomes from the cost analysis will be (i) an estimate of the 

cost required to develop the intervention strategies, (ii) the net cost of delivering the 

implementation intervention (including labour costs for the CME and the clinicians to 

conduct/participate in each of the implementation strategies, undertaking quality assurance 

processes, providing managerial oversight), and (iii) assuming a positive trial outcome, the 

expected incremental cost to maintain effect. Additionally, the cost-effectiveness of the 

implementation strategies will be assessed relative to the baseline (current practice) phase in 

each of the three sectors. The incremental cost-effectiveness ratio (ICER) will be calculated as 

the difference in average cost between the intervention and baseline phases, divided by the 
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difference in the primary outcome. Sensitivity analyses will test the robustness of results to 

selected issues and assumptions. 

 

Data collection procedures 

Primary and secondary outcome measures 

Each week a sample of women who in the past week attended an antenatal clinic for a ‘booking 

in’ visit, a visit when they were 27–28 weeks gestation, or a visit when they were 35–36 weeks 

gestation will be sent a letter providing information about the study and inviting them to 

participate in a computer assisted telephone interview (CATI) survey [see Appendix 11]. 

Telephone contact will be attempted with women up to ten times over a 2-week period, 

including at different times of the day and on weekdays and weekends, in order to elicit consent 

and completion of the survey. If a woman declines to participate in the CATI, they will be 

invited to complete the survey online. If they consent to participate in the online survey, they 

will be sent a survey link via text message. Women who are of Aboriginal or Torres Strait 

Islander origin and/or are attending or enrolled to attend an AMIHS will be offered via text 

message the choice of participating in the survey via either CATI or online mode [see Appendix 

12].  

 

The CATI survey will be conducted by experienced female interviewers who will receive 

specific training and undertake practice interviews. The CATI and online survey script are 

identical in the wording of questions, response options and help provided. Both surveys will 

be pilot tested prior to starting the study to test comprehension, logic flow and survey length. 

See Appendix 13 for the CATI survey and Appendix 14 for the online mode of the survey. 

 

Process evaluation 
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Data for the aforementioned process evaluation measures will be collected via surveys with 

women (as per procedure described above) and clinicians. Online surveys of clinicians will be 

conducted at the completion of the intervention in each sector. All eligible clinicians in 

antenatal services in the participating sectors will be sent a link to an online survey via email, 

and also given the option to complete the survey on tablet computers/laptops in regular in-

services and clinic meetings. Surveys will be completed anonymously. Additional process data 

to assess intervention fidelity and reach will be collected using project management logs 

completed by project staff. 

 

Cost and cost effectiveness 

Project management logs, including a cost capture template, will be used to prospectively 

collect data regarding the resources expended during intervention development and 

implementation. 

 

Overall data management 

Management of trial data will be in accordance with a data management protocol, which has 

been developed and approved by the project’s advisory group. Data will be stored securely as 

per the requirements of the Hunter New England Human Research Ethics Committee, The 

University of Newcastle Human Research Ethics Committee and the Aboriginal Health and 

Medical Research Council. Data will only be accessible to primary researchers and 

statisticians. Confidential participant data will be stored securely and not linked to survey 

responses. 

 

Sample size and power calculations 
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It is expected that 70% of invited women will consent to participate in the surveys (based on 

previous work by the research team [63]). Assuming 48 working weeks a year, and an intra-

class correlation of 0.01, a sample of 200 women per month (approximately 67 women per 

each of the three time points: booking in visit, 27–28 weeks gestation, 35–36 weeks gestation) 

will give the study 80% power to detect an absolute increase in care provision of 15% in the 

intervention period (based on a conservative 50% estimate of prevalence of care provision at 

baseline) in at least one of the four primary outcomes at a 1.25% significance threshold. 

Assuming there are approximately 190 women eligible per week, a weekly sample of 72 

women (i.e. 24 women per time point) with a 70% survey completion rate (n = 50) will result 

in the required number of women needed per month. 

 

Statistical analysis 

Baseline and follow-up primary outcomes data will be analysed using a logistic mixed model 

to detect change over time in the reported receipt of recommended antenatal care for addressing 

alcohol consumption during pregnancy. For the secondary trial outcome, linear mixed models 

will be used to analyse changes in AUDIT-C scores of participants between baselines and 

follow up periods. The models will have a period term (fixed effect, reflecting pre-post 

difference, the main indicator of effect) and health sector term (fixed effect). Where 

appropriate, the models will also include fixed effects for client group (booking in, 27–28 

weeks gestation, 35–36 weeks gestation) and a time term (fixed effect, to pick up any secular 

trend). In the latter models, a client group by period term will detect differences between the 

client groups in their response to the intervention. Where the interaction terms are significant, 

subgroup analyses will be reported for each of the three client groups. Descriptive statistics 

will be used to report on process measures and interventions costs. Process outcomes will be 
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used to narratively interpret the results of primary outcome analysis. SAS (V9.3 or later) will 

be used for all statistical analyses. 

 

Research trial governance 

A research co-production approach has been employed in the development and design of the 

study [64]. The conduct of the study will similarly be overseen by an advisory group consisting 

of researchers, policy makers, practitioners and clinical experts with expertise related to 

alcohol, health promotion, implementation science, FASD, obstetrics and maternal health. A 

project team consisting of research staff and practitioners will develop and operationalise 

implementation strategies and data collection components of the trial according to study 

protocol. Local clinical experts based at each of the three participating sectors will provide 

advice on aspects of the model of care and implementation strategies that require sector-

specific tailoring. 

 

Aboriginal cultural governance 

A series of Aboriginal cultural governance task groups, co-led by Aboriginal and non-

Aboriginal staff, will provide guidance on cultural considerations for Aboriginal and Torres 

Strait Islander people relating to the model of care, implementation strategies, data collection, 

and interpretation and dissemination of study findings. See Appendix 21 for the trial’s 

Aboriginal data management protocol and Appendix 22 for the Aboriginal cultural governance 

model.  

 

Trial discontinuation or modification 

There are no criteria for trial discontinuation as it is not anticipated that any events would occur 

that would warrant discontinuing the trial. Any unforeseen adverse events will be reported to 
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the Hunter New England Human Research Ethics Committee (primary approval committee) 

and advice sought regarding required action. The trial registration record will be updated with 

any protocol modifications and any deviations from original protocol will be reported in study 

outcome papers. 

 

DISCUSSION 

Despite the need, there is a clear absence of research evidence of the effectiveness, cost and 

cost-effectiveness of implementation strategies to improve antenatal care that addresses 

maternal alcohol consumption during pregnancy. This will be the first randomised controlled 

trial to evaluate the effectiveness of such intervention strategies. The stepped-wedge design is 

feasible and acceptable in the context of conducting a trial across multiple antenatal services. 

The study has strong design elements including random allocation of the order of strategy 

implementation across the health sectors and blinding of data collection staff. The 

implementation intervention strategies have been developed based on key implementation 

science frameworks and using data from surveys with antenatal services staff and managers. A 

research co-production approach has been employed in the design of the study and will be 

employed in its conduct and dissemination.  

 

If positive changes in clinical practice are found, the study will provide evidence to support the 

delivery by health services of the implementation strategies to improve antenatal care 

addressing this recognised risk to the health and wellbeing of both the mother and child. The 

methods used in this trial have the potential to provide a framework for the development of 

initiatives for improving the implementation of models of care, both in the antenatal clinic 

setting and in other clinical environments. 
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ABSTRACT  

Background: Clinical guideline recommendations for addressing alcohol consumption during 

pregnancy are sub-optimally implemented and limited evidence exists to inform practice 

improvements. The aim of this study was to estimate the effectiveness of a practice change 

intervention in improving the provision of antenatal care addressing alcohol consumption 

during pregnancy in public maternity services. 

 

Methods: A randomised stepped-wedge controlled trial was undertaken with all public 

maternity services in three sectors (one urban, two regional/rural) of a single local health 

district in New South Wales, Australia. All antenatal care providers were subject to a seven-

month multi-strategy intervention to support the introduction of a recommended model of care. 

For 35 months (July 2017 – May 2020) outcome data were collected from randomly selected 

women post an initial, 27–28 weeks and 35–36 weeks gestation antenatal visit. Logistic 

regression models assessed intervention effectiveness. 

 

Results: Five thousand six hundred ninety-four interviews/online questionnaires were 

completed by pregnant women. The intervention was effective in increasing women’s reported 

receipt of: assessment of alcohol consumption (OR: 2.63; 95% CI: 2.26, 3.05; p < 0.001), 

advice not to consume alcohol during pregnancy and of potential risks (OR: 2.07; 95% CI: 

1.78, 2.41; p < 0.001), complete care relevant to alcohol risk level (advice and referral) (OR: 

2.10; 95% CI: 1.80, 2.44; p < 0.001) and all guideline elements relevant to alcohol risk level 

(assessment, advice and referral) (OR: 2.32; 95% CI: 1.94, 2.76; p < 0.001). Greater 

intervention effects were found at the 27–28 and 35–36 weeks gestation visits compared with 

the initial antenatal visit. No differences by sector were found. Almost all women (98.8%) 

reported that the model of care was acceptable. 
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Conclusions: The practice change intervention improved the provision of antenatal care 

addressing alcohol consumption during pregnancy in public maternity services. Future research 

could explore the characteristics of pregnant women and maternity services associated with 

intervention effectiveness as well as the sustainment of care practices over time to inform the 

need for, and development of, further tailored practice change support.  

 

Trial registration: Australian and New Zealand Clinical Trials Registry (Registration number: 

ACTRN12617000882325; Registration date: 16/06/2017) 

https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=372985&isReview=true 

 

BACKGROUND 

Alcohol consumption during pregnancy is associated with adverse outcomes for the exposed 

child, including birth defects, developmental delays and Fetal Alcohol Spectrum Disorder [1–

3]. It also contributes to pregnancy complications and poor obstetric outcomes, such as 

impaired placental blood flow, intrauterine growth restriction and stillbirth [4–6]. As there is 

no determined threshold for the safe consumption of alcohol during pregnancy, many countries 

have produced guidelines that recommend pregnant women do not consume alcohol [7]. 

Despite this, the global prevalence of alcohol consumption at any time during pregnancy has 

been estimated at 9.8% with notably higher rates of consumption reported in Ireland (60.4%), 

Denmark (45.8%), United Kingdom (41.3%) and Australia (35.6%) [8]. 

 

Systematic reviews support the effectiveness of psychosocial and brief interventions, including 

those delivered by health professionals, in increasing abstinence and reducing levels of alcohol 

https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=372985&isReview=true
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consumption during pregnancy [9–11]. Consistent with such evidence, international [12] and 

Australian national [13] clinical guidelines recommend at the initial antenatal care visit and in 

subsequent visits throughout pregnancy all women receive: i) assessment of alcohol 

consumption using a validated tool; ii) brief advice that it is safest not to consume alcohol 

during pregnancy and an explanation of the potential risks associated with consumption; and 

iii) referral to specialist services for further support if required.  

 

Despite the existence of such guidelines, provision of the recommended care elements is highly 

variable in public maternity services [14–18]. Whilst the majority of women report being asked 

about their alcohol consumption at some point during their pregnancy (51–97%) [14–17], less 

than half report being: assessed using a validated tool (42%) [18]; advised about alcohol 

consumption (11–35%) [15, 17]; and referred to further support if required (10–50%) [14, 17]. 

Further, just over a quarter (28%) of pregnant women report receiving all guideline care 

elements (assessment, advice and referral) relevant to their alcohol risk level at the initial 

antenatal visit and 4% at subsequent antenatal visits [17]. The provision of such care has been 

reported to vary across maternity services, with larger and urban based services associated with 

lower levels of care provision [17, 19].  

 

A variety of barriers may impede maternity services from implementing these guideline 

recommendations for addressing alcohol consumption during pregnancy as part of routine 

antenatal care. Such barriers have been reported at the individual level for both the health 

professionals delivering care (e.g. lack of knowledge and a perception that women may not 

find care acceptable) [18, 20, 21] and the managers responsible for the implementation of the 

clinical guideline in their antenatal service (e.g. stress) [20] as well as more broadly at the 

organisational level (e.g. lack of environmental systems and resources to prompt care) [20, 22]. 
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Implementation strategies that have demonstrated effectiveness in increasing evidence-based 

practice in healthcare generally, and maternity services specifically, such as educational 

meetings [23, 24], local opinion leaders [25–27], audit and feedback [28–30] and electronic 

prompts [31], may overcome such barriers to care provision. However, given the variable 

results reported in systematic reviews on the effectiveness of such strategies for a variety of 

care practices (absolute improvement range: 0–20%) [23–32], it is recommended that strategy 

development be guided by an implementation framework and tailored to local context and 

barriers in order to maximise intervention effectiveness [33, 34]. Interventions that have been 

developed in this way have been shown to yield improvements in care provision in the range 

of 9 to 47% [35–37]. 

 

Only one controlled trial to date has assessed the effectiveness of implementation strategies in 

improving antenatal care addressing alcohol consumption. The 2013 trial conducted with 

Obstetrics and Gynaecology Units in four Italian public hospitals found that a significantly 

greater proportion of women who attended a hospital that was provided with training and action 

research support, received ‘correct’ advice from a midwife (53%), compared with women who 

received advice from a midwife at a control hospital (20%; RR: 2.66, 95% CI: 1.27, 5.56) [38]. 

The trial, however, was non-randomised, did not report or adjust for baseline rates of care 

delivery and had a small sample size for the advice outcome (N = 67). To address this evidence 

gap, we conducted a study to examine the effectiveness of a multi-strategy practice change 

intervention in improving antenatal care addressing alcohol consumption during pregnancy. 

 

METHODS 

Aim 
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Figure 7.1 Data collection and intervention timeline for the randomised stepped-wedge controlled 

trial  

The aim of this study was to estimate the effectiveness of a practice change intervention in 

increasing the provision of guideline recommended antenatal care (assessment, advice and 

referral) addressing alcohol consumption during pregnancy by public maternity services. The 

differential effect of the intervention on care provision by type of antenatal visit and sector, 

and pregnant women’s acceptability of the model of care implemented were also examined. 

 

Study design and setting 

A randomised stepped-wedge controlled trial was conducted in all public maternity services in 

three geographically and administratively defined sectors (clusters) of the Hunter New England 

Local Health District (HNELHD) in New South Wales, Australia. The three sectors were 

selected because they represented a mixture of areas and were of sufficient size. A seven-month 

practice change intervention was delivered sequentially in each of the sectors. Data were 

collected continuously across all sectors for 35 months (July 2017 to May 2020) with the 

primary outcomes determined by comparing practice change between baseline and follow-up 

periods for the three sectors combined (see Figure 7.1). The maternity services provide 

antenatal care to 6100 women annually (70% of births in the district) in one major city (Sector 

One: 4300 births per annum) and two regional/ rural areas (Sectors Two and Three: 1200 and 

600 births respectively) [39].  
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The study was registered with the Australian and New Zealand Clinical Trials Registry 

(registration number: ACTRN12617000882325; registration date: 16/06/2017). Reporting of 

this study is in accordance with the Consolidated Standards of Reporting Trials (CONSORT) 

statement for stepped-wedge cluster randomised trials. We obtained ethics approval before we 

began the study (HNELHD: 16/11/16/4.07, 16/10/19/5.15; The University of Newcastle: H-

2017-0032, H-2016-0422; and Aboriginal Health and Medical Research Council: 1236/16) 

[See Appendices 9 and 15]. Study methods are further outlined in the published protocol [40]. 

 

Random allocation and blinding 

An independent statistician randomly allocated the order of intervention delivery to the three 

participating sectors. Study personnel randomly selected women to participate in data 

collection and those involved in collecting outcome data were blind to intervention order. All 

randomisations were non-stratified and conducted using a computerised random-number 

generator. As the intervention changes practice, we could not blind antenatal providers to the 

intervention. 

 

Participant eligibility and recruitment 

Maternity services and providers 

All maternity services within the three sectors received the practice change intervention. The 

types of services included: hospital and community-based midwifery clinics; hospital medical 

clinics; midwifery continuity of care group practices; AMIHS; and specialist services caring 

for women with complex pregnancies or social vulnerabilities. All antenatal care providers in 

these services were eligible to receive the implementation strategies, including midwifery and 

medical staff and Aboriginal Health Workers. Clinicians who were not the primary providers 

of antenatal care (e.g. social workers) were not targeted for the intervention. 
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Pregnant women 

All women who attended a participating maternity service had the potential to receive the 

recommended model of care. During the 35-month study period, women were eligible to 

participate in study interviews/online questionnaires if they: attended an initial antenatal visit 

or 27–28 weeks gestation visit or 35–36 weeks gestation visit with a participating public 

maternity service in the preceding week; were 18 years or older; were 12 to 37 weeks gestation; 

had a sufficient level of English; and were mentally and physically capable of completing the 

interview/online questionnaire. Women were ineligible for data collection if: receiving 

majority of antenatal care through a private provider; had already given birth; had a negative 

pregnancy outcome; were already selected to participate in the study in the past four weeks; or 

previously declined participation. 

 

Procedure for recruiting women for interviews/online questionnaires 

Extracts from the maternity service’s medical record and appointment systems were used to 

randomly generate a weekly sample of 105 eligible women across the three sectors (initial visit: 

30 women; 27–28 weeks gestation visit: 30 women; 35–36 weeks gestation visit: 45 women). 

Sampled women were first mailed an information statement outlining the purpose of the study 

[see Appendix 11]. One week later, non-Aboriginal women were called to invite participation 

in a telephone interview with online mode offered if the telephone interview was declined. 

Based on advice received regarding a culturally appropriate survey approach for Australia’s 

First Nations peoples, women identifying as Aboriginal and/or Torres Strait Islander (the term 

Aboriginal will be used from this point when referring to Aboriginal and/or Torres Strait 

Islander peoples or organisations) and/or women attending AMIHS were sent a text message 

offering either telephone interview or online modes [see Appendix 12]. Women received up to 
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10 telephone contact attempts within a two-week period with the same time limit applied for 

completion of the online questionnaire. 

 

Intervention 

Model of care addressing alcohol consumption during pregnancy 

A model of care consistent with systematic review evidence of effective interventions in 

reducing alcohol consumption during pregnancy [9–11] and international [12] and Australian 

national [13] clinical guideline recommendations was implemented. The model of care was 

delivered to women who attended an initial antenatal visit, a 27–29 weeks gestation visit and 

35–37 weeks gestation visit. Women attend their initial antenatal visit with the public maternity 

service at a mean gestation of 19 weeks. The 27–29 and 35–37 weeks gestation visits were 

selected by maternity services as they are the only two subsequent visits that all women are 

scheduled to attend. The recommended model of care consisted of three key elements [see 

Appendix 23 for example model of care with local referral pathways]: 

1) Assess: Assessment of all women’s alcohol consumption using the three item Alcohol 

Use Disorders Identification Test - Consumption (AUDIT-C) tool [41]. The total score 

was used to assign an alcohol risk of harm category: No Risk (score = 0); Low Risk 

(score: 1–2); Medium Risk (score: 3–4); and High Risk (score: 5+) [42]. 

2) Advise: Provision of two components of advice to all women: i) that it is safest not to 

consume alcohol during pregnancy; and, ii) explanation of the potential risks associated 

with alcohol consumption during pregnancy [see Appendix 24 for women’s 

pamphlets].  

3)  Refer: Offer of referral to the free government Get Healthy in Pregnancy telephone 

coaching service [43] to all women assessed as being at Medium Risk, with Aboriginal 

women also offered referral to counselling at Aboriginal Community Controlled Health 



CHAPTER 7. Practice change intervention to improve antenatal care addressing alcohol consumption during 

pregnancy: a randomised stepped-wedge controlled trial  

229 
 

Services. Offer of referral to all women at High Risk to the Drug and Alcohol service 

provided by the health district [See Appendix 25 for example referral forms]. Follow-

up of women who had previously accepted a referral to an abovementioned service at 

the 27–29 and 35–37 weeks gestation visits.  

 

Implementation strategies 

The implementation strategies were developed through a staged process. First, antenatal 

provider and manager barriers to the implementation of the recommended model of care were 

explored using a quantitative online questionnaire based on the Theoretical Domains 

Framework (TDF) [44, 45] [see Appendix 17]. The TDF consolidates constructs from 33 

behaviour change theories and is one of the most commonly applied frameworks in 

implementation science as it incorporates constructs at both the individual (e.g. knowledge) 

and broader environmental context (e.g. resources) levels. It is used as a planning tool in 

intervention development to identify factors (i.e. barriers and enablers) influencing behaviour 

and subsequently guide selection of the most appropriate behaviour change techniques [44, 

45]. Next, implementation strategies that incorporated TDF behaviour change techniques for 

the identified barriers were chosen based on a review of the literature and in consultation with 

experts in implementation science, clinical practice change, health service research and 

treatment of alcohol harms. The application of the selected implementation strategies in 

maternity services were then developed through consultations with key antenatal providers and 

managers in each sector. The content and delivery of strategies to the local context was also 

tailored to each sector’s usual processes. Lastly, cultural appropriateness was embedded into 

the implementation strategies through consultations with Aboriginal health staff, local 

community members and organisations, as well as focus groups with Aboriginal women who 

had recently attended a participating maternity service. Further detail on the development of 
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the implementation strategies, including the findings of the antenatal provider and manager 

questionnaires, have been published elsewhere [20, 40]. All strategies other than the dedicated 

Clinical Midwife Educator (CME) as the local opinion leader and academic detailing were 

implemented with the potential and intention that they continue to be implemented post the 

seven-month intervention period due to their organisational and systems focus (see Table 7.1 

for a description of the implementation strategies). 
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Table 7.1 Implementation Strategies 

Implementation strategy  Description 

Leadership/ managerial 

supervision [26] 

[see Appendix 26] 

Bi-monthly meetings were held with maternity service management 

to elicit operational support for the practice change. Management 

demonstrated leadership by distributing key documentation and 

communications to staff, being present at training sessions, and by 

monitoring performance measures relating to the practice change.  

Local clinical practice 

guidelines [33] 

[see Appendix 27] 

A service level guideline and procedure document that outlined the 

model of care was uploaded onto the health service’s policy and 

guidelines directory and disseminated by managers to all staff via 

email and hard copies were placed in staff common areas.    

Prompt and reminders [32] 

[see Appendices 28 and 

29] 

Modifications were made to the existing point-of-care electronic 

medical record system used by maternity services. Changes to the 

system included: an electronic prompt for care at the three antenatal 

visits; standardised assessment of alcohol consumption using 

AUDIT-C, auto-calculation of AUDIT-C risk; brief advice scripts 

based on risk of harm category; and prompts for referral services. 

Antenatal providers were also provided with written point of care 

prompts, including stickers in hard-copy medical charts, and 

assessment prompts printed on a handheld ‘pregnancy wheel’ used 

by antenatal providers to determine gestation. 

Local opinion leaders/ 

champions [26-28] 

 

A dedicated CME was appointed in each sector to provide 

individual, team and service level support in the uptake of the 

recommended model of care. The CME was responsible for 

delivering and monitoring the implementation strategies and was 

appointed based on their ability to engage staff and model the 

required behaviours. Additional local antenatal clinical leaders were 

engaged to provide encouragement and demonstration of required 

behaviours in each maternity service as required. 

Educational meetings and 

educational materials [24, 

25] 

A 30-minute online training module and a series of face-to-face 

sessions (including a mix of didactic, interactive, case-study, group 

and one-on-one sessions) were facilitated by the CME and a content 
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Control group 

Before the intervention, each of the three sectors provided antenatal care addressing alcohol 

consumption during pregnancy as usual. Such care varied between maternity services as no 

local procedures were in place. The only guidance to provide care for alcohol consumption in 

antenatal visits prior to the intervention was a single non-validated question in the medical 

record at the initial antenatal visit.  

 

Primary and secondary outcomes 

The primary outcomes of the study are the proportion of pregnant women at the initial, 27–28 

weeks gestation and 35–36 weeks gestation antenatal visits who report receipt of: i) assessment 

[see Appendices 30 and 

31] 

expert. Antenatal providers were also given written educational 

resources to support the model of care, including standard drinks 

charts and fact sheets on the harm of alcohol consumption during 

pregnancy.  

Academic detailing, 

including audit and 

feedback [29-31] 

[see Appendix 32] 

Data that were collected from medical records and surveys with 

pregnant women who recently attended a service were fed back to 

antenatal providers by the CME. The CME supported providers to 

develop action plans in response to the data for each of the guideline 

elements (assessment, advice and referral). Data on women’s 

reported acceptability of the model of care was also fed back to 

services. 

Monitoring and 

accountability for 

performance [30] 

[see Appendix 33] 

Performance measures for the model of care for addressing alcohol 

consumption during pregnancy were included in managers’ existing 

monitoring and accountability frameworks, including measures in 

service-level operational plans and on the health district’s 

performance platform. Managers were supported in interpreting and 

disseminating the data to their staff through usual communication 

mechanisms, such as team meetings and email.  
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for alcohol consumption using the AUDIT-C; ii) brief advice related to alcohol consumption 

during pregnancy; iii) care relative to alcohol risk level (advice and referral); and iv) 

assessment for alcohol consumption using the AUDIT-C and care relative to alcohol risk level 

(advice and referral). Secondary outcomes reported in this paper are the effects of the 

intervention by antenatal visit and sector and pregnant women’s acceptability of the model of 

care. 

 

Data collection procedures 

Data were collected through women’s self-report interviews [see Appendix 13]/online 

questionnaires [see Appendix 14] as it is subject to less response bias than health-professional 

self-report of clinical adherence and can provide complete outcome data unlike medical records 

[46]. Questions used in the interviews/online questionnaires were developed based on previous 

studies conducted with pregnant women about their consumption of alcohol [47] and self-

report of receipt of healthcare [16, 48]. Data regarding receipt of antenatal care addressing 

alcohol consumption and the demographics of women were collected through the 

interviews/online questionnaires. The telephone interviews were conducted by trained female 

interviewers who were independent from the maternity services and project team. The 

interview and questionnaire were reviewed for cultural appropriateness by Aboriginal women 

and pilot tested prior to the study commencing. Additional data regarding women’s 

demographics and service characteristics were obtained from the district’s medical record and 

appointment systems and project logs. 

 

Measures 

Receipt of antenatal care addressing alcohol consumption during pregnancy 
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Women were asked whether their antenatal care providers assessed their alcohol consumption 

during the antenatal visit and, if so, whether this was through questions consistent with the 

AUDIT-C tool (were you asked: how often you currently consume alcohol; number of standard 

drinks on a typical drinking day; and occasions of consuming 5 or more standard drinks?) (yes, 

no, don’t know). All women were asked whether they were: advised that it is safest not to 

consume alcohol during pregnancy; advised of the potential risks of consuming alcohol during 

pregnancy; and offered a referral for further support. Women who were completing an 

interview/online questionnaire for a 27–28 or 35–36 weeks gestation visit were also asked if 

they had accepted a referral for alcohol consumption in a previous antenatal visit and, if so, 

whether progress of the referral was followed-up. 

 

Acceptability of the model of care addressing alcohol consumption during pregnancy 

During the intervention follow-up period, women’s acceptability of alcohol consumption being 

addressed as part of routine antenatal care was assessed using a 5-point Likert scale (possible 

responses: strongly agree, agree, unsure, disagree, strongly disagree). Women reported their 

acceptability overall and for each care element received in the antenatal visit, including: being 

asked about alcohol consumption, being advised that it is safest not to consume alcohol during 

pregnancy and being advised about the potential risks of alcohol consumption. 

 

Demographics of pregnant women 

Women reported in the interview/online questionnaire their: age, Aboriginal origin, education, 

employment, marital status and gravidity. Information on woman’s postcode and allocated 

model of antenatal care were collected from the medical record and appointment systems. All 

women were asked to report their alcohol consumption using the AUDIT-C tool [41]. 
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Sample size and power calculations 

Data for estimating the intra-class correlation co-efficient (ICC) could not be derived from 

previous cluster randomised trials. Given that the outcomes within clusters were not expected 

to be highly correlated and the magnitude of outcomes between clusters different, an ICC of 

0.01 was selected. Based on this, it was predicted that 200 completed interviews/online 

questionnaires per month would provide 80% power to detect an absolute increase in care 

provision of 15% (based on a conservative estimate of 50% care provision at baseline) in at 

least one of the four primary outcomes at a 1.25% significance threshold (Bonferroni adjusted 

for the four primary outcomes). Eighty percent power was chosen as there were only three 

sectors (clusters) that were assessed as suitable for the trial. 

 

Statistical analysis 

Statistical analyses were undertaken using SAS version 9.3 [49]. Condensed response 

categories were created for pregnant women’s demographics. We grouped total AUDIT-C 

scores according to national guidelines [42]. Women’s reported acceptability of each of the 

care elements was dichotomised into ‘acceptable’ (strongly agree and agree) and ‘not 

acceptable’ (strongly disagree, disagree and unsure). Aboriginal women’s acceptability of the 

model of care was also examined separately given the embedding of cultural inclusion into the 

practice change intervention. Response options to the receipt of care questions were 

dichotomised (yes/no) with responses of ‘don’t know’ coded as ‘no’. The following primary 

outcome variables were created: 

•  Assessment of alcohol consumption: reported receipt of a question consistent with 

the first AUDIT-C question (for women who reported in the interview/online 

questionnaire an AUDIT-C score of 0) and reported receipt of all three questions 

consistent with the AUDIT-C (for women with AUDIT-C ≥ 1). 
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•  Brief advice related to alcohol consumption during pregnancy: reported receipt of 

advice that it is safest not to consume alcohol during pregnancy and of the potential 

risks associated with alcohol consumption during pregnancy (all women). 

•  Complete care (brief advice and referral) relative to level of alcohol risk: reported 

receipt of complete advice (all women) and referral offered or followed up (for 

AUDIT-C ≥ 3). 

•  Assessment of alcohol consumption using the AUDIT-C and complete care (brief 

advice and referral) relative to level of alcohol risk: reported assessment via AUDIT-

C (all women) and complete advice (all women) and referral offered or followed-up 

(for AUDIT-C ≥ 3). 

 

Descriptive statistics were used to describe women’s demographics and reported receipt and 

acceptability of the model of care. To assess the change in receipt of care from baseline to 

follow-up, logistic regression models were used. For each outcome, the model included a 

period term (fixed effect; baseline - follow-up difference) and was adjusted for sector (fixed 

effect; clusters one, two and three), antenatal visit (fixed effect; initial visit, 27–28 weeks 

gestation, 35–36 weeks gestation) and time (fixed effect; month of antenatal visit). To explore 

the intervention effect over time within and between antenatal visit types an interaction term 

(period term x antenatal visit) was included in the above models, with the between group 

analysis combining subsequent antenatal visits (27–28 weeks and 35–36 weeks gestation visits) 

for comparison with the initial antenatal visit. We also explored the intervention effect over 

time within and between sectors by including an interaction term (period term x sector) into 

the above models. We summarise the effects of the intervention by Odds Ratios (ORs) with 

their 95% Confidence Intervals (CIs) and significance levels. 
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Deviation from protocol [40] 

The practice change intervention was delivered at seven monthly intervals instead of the 

planned six months resulting in data being collected for 35 months instead of 34 months. The 

number of women sampled per week was increased from 72 to 105 in order to meet the required 

number of interviews/online questionnaires to power the study. More women were sampled at 

35–36 weeks gestation (45 per week, compared with 30 per week for other visits) to account 

for the larger number of women at this time point who became ineligible between sampling 

and data collection as they had given birth. Formal meetings with management were held bi-

monthly instead of monthly with informal communication occurring between meetings to 

enable quicker feedback on the implementation of the intervention. Ninety-eight percent of 

antenatal providers received training during the intervention period instead of the planned 

100%. 

 

RESULTS  

Maternity services and providers 

All 28 antenatal care teams in the three sectors participated in the study: 13 hospital and 

community-based midwifery clinics; five hospital medical clinics; five AMIHS; three 

midwifery continuity of care group practices; one specialist service caring for women with 

complex pregnancies; and one specialist service caring for women with social vulnerabilities. 

Three hundred and twenty-nine antenatal care providers (233 midwifery; 82 medical; and 14 

Aboriginal Health Workers) delivered antenatal care during the intervention period in the three 

sectors. 

 

Pregnant women 
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Of 11,384 women who were selected to participate in data collection, 10,116 (88.9%) were 

deemed eligible and of these, 7571 (74.8%) were contacted within the two-week contact period. 

Of the 7386 women who were eligible on contact, 5909 (80.0%) consented to participate and 

5694 (77.1%) completed an interview/online questionnaire (see Figure 7.2). Most participants 

were not Aboriginal (94.7%), had completed at least a technical certificate or diploma (72.6%) 

and were employed (70.9%) (see Table 7.2). 
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  Figure 7.2 CONSORT Flowchart 
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Table 7.2 Pregnant women’s demographics 

 Baseline 

(N=1992) 

Follow-up 

(N=3702) 

Total 

(N=5694) 

n (%) n (%) n (%) 

Age  

Mean (SD) 

 

29.3 (5.3) 

 

30.2 (5.2) 

 

29.9 (5.2) 

Aboriginal, or Torres Strait Islander, or both  122 (6.1%) 182 (4.9%) 304 (5.3%) 

Highest education level completed  

Completed high school or less 

Completed technical certificate or diploma 

Completed university or college degree or   

higher 

 

590 (29.6%) 

740 (37.1%) 

660 (33.1%) 

 

960 (25.9%) 

1299 (35.1%) 

1438 (38.8%) 

 

1550 (27.2%) 

2039 (35.8%) 

2098 (36.8%) 

Employment status  

      Employed full time 

      Employed part time or casual 

      Home duties 

      Student 

      Not employed  

 

647 (32.5%) 

685 (34.4%) 

348 (17.5%) 

60 (3.0%) 

251 (12.6%) 

 

1417 (38.3%) 

1293 (34.9%) 

506 (13.7%) 

77 (2.1%) 

407 (11.0%) 

 

2064 (36.2%) 

1978 (34.7%) 

854 (15.0%) 

137 (2.4%) 

658 (11.6%) 

Marital status  

      Married or defacto relationship 

 

1711 (85.9%) 

 

3289 (88.8%) 

 

5000 (87.8%) 

Geographic remoteness 

Major city 

Regional and rural 

 

1149 (57.7%) 

843 (42.3%) 

 

2826 (76.3%) 

875 (23.6%) 

 

3975 (69.8%) 

1718 (30.2%) 

Area index of disadvantage 

  Most disadvantaged 

  Least disadvantaged 

 

1253 (62.9%) 

739 (37.1%) 

 

1913 (51.7%) 

1788 (48.3%) 

 

3166 (55.6%) 

2527 (44.4%) 

First Pregnancy  818 (41.1%) 1476 (39.9%) 2294 (40.3%) 

Allocated model of antenatal care  

Low risk  

High risk  

 

1233 (61.9%) 

759 (38.1%) 

 

2273 (61.4%) 

1420 (38.4%) 

 

3506 (61.6%) 

2179 (38.3%) 

Access/Remoteness Index of Australia [49] was used for categorising Geographic remoteness and Index of 

Relative Socio-Economic Disadvantage (IRSD) [50] for Area index of disadvantage. 

Demographic variables are missing data from between 1 and 9 participants. 
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Receipt of antenatal care addressing alcohol consumption during pregnancy 

As shown in Table 7.3, the odds of women reporting receipt of an assessment consistent with 

the AUDIT-C (baseline: 28.4% vs follow-up: 40.6%; OR: 2.63; 95% CI: 2.26, 3.05) and receipt 

of complete brief advice (baseline: 18.7% vs follow-up: 26.7%; OR: 2.07; 95% CI: 1.78, 2.41) 

was significantly greater at follow-up for the three sectors combined. Significant intervention 

effects were also found for receipt of complete care (advice and referral) (baseline: 18.5% vs 

follow-up: 26.6%; OR: 2.10; 95% CI: 1.80, 2.44) and receipt of all guideline care elements 

(assessment and complete care) (baseline: 12.6% vs follow-up: 19.4%; OR: 2.32; 95% CI: 1.94, 

2.76). 

 

Receipt of antenatal care addressing alcohol consumption during pregnancy by type of 

antenatal visit 

As shown in Table 7.3, there were significant differences in intervention effectiveness between 

the initial antenatal visit and the 27–28 and 35–36 week gestation antenatal visits for all 

outcomes. The intervention effect for receipt of all guideline elements was greater for visits at 

27–28 weeks gestation (OR: 3.43; 95% CI: 2.33, 5.05) and 35–36 weeks gestation (OR: 4.88; 

95% CI: 3.10, 7.66) compared with the initial visit (OR: 1.64; 95% CI: 1.32, 2.04). Despite the 

greater intervention effect, the proportion of women reporting receipt of all guideline elements 

relative to reported alcohol risk level at follow-up was lower for visits at 27–28 weeks gestation 

(13.3%) and 35–36 weeks gestation (12.5%) than at the initial visit (33.8%). 

 

Receipt of antenatal care addressing alcohol consumption during pregnancy by sector 

As shown in Table 7.4, all outcomes were significant within each sector other than advice on 

potential risks in Sector Three. There were no significant differences in intervention 

effectiveness between the three sectors for any outcome. 
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Table 7.3 Receipt of antenatal care addressing alcohol consumption during pregnancy overall and by type of antenatal visit 

 

Model of care 

element 

Initial antenatal visit 

 

27 - 28 weeks gestation visit 35 - 36 weeks gestation visit 

Baseline  

N=682 

Follow-up  

N=1161 

OR 

(95% 

CI) 

p-

value 

 

Baseline  

N=670 

Follow-up  

N=1139 

OR 

(95% 

CI) 

p-

value 

 

Baseline  

N=637 

Follow-up  

N=1398 

OR 

(95% 

CI) 

p-

value 

 n % n % n % n % n % n % 

Assessment of 

alcohol consumption 

(via AUDIT-C) 

451 66.1% 821 70.7% 1.45 

(1.17, 

1.79) 

<0.001 67 10.0% 318 27.9% 4.17 

(3.11, 

5.59) 

<0.001 46 7.2% 364 26.0% 

 

5.39 

(3.87, 

7.50) 

<0.001 

Complete brief 

advice (safest not to 

consume and 

potential risks) 

245 35.9% 478 41.2% 1.50 

(1.22, 

1.84) 

<0.001 81 12.1% 245 21.5% 2.41 

(1.82, 

3.19) 

<0.001 45 7.1% 263 18.8% 

 

3.72 

(2.66, 

5.22) 

 

<0.001 

Advice safest not 

to consume 

447 65.5% 853 73.4% 1.77 

(1.43, 

2.19) 

<0.001 132 19.7% 424 37.2% 2.99 

(2.36, 

3.78) 

<0.001 87 13.7% 465 33.3% 3.88 

(2.99, 

5.03) 

<0.001 

Advice on potential 

risks 

268 39.3% 508 43.7% 1.43 

(1.17, 

1.75) 

<0.001 150 22.4% 348 30.5% 1.83 

(1.45, 

2.30) 

<0.001 121 19.0% 393 28.1% 2.01 

(1.59, 

2.55) 

<0.001 

Complete care 

relative to level of 

alcohol risk 

(complete brief 

advice and referral) 

243 35.6% 

 

477 41.1% 1.51 

(1.23, 

1.86) 

<0.001 81 12.1% 244 21.4% 2.40 

(1.81, 

3.18) 

<0.001 43 6.8% 263 18.8% 3.92 

(2.78, 

5.53) 

<0.001 

Assessment of 

alcohol consumption 

and complete care 

relative to level of 

alcohol risk 

192 28.2% 392 33.8% 1.64 

(1.32, 

2.04) 

<0.001 36 5.4% 151 13.3% 3.43 

(2.33, 

5.05) 

<0.001 23 3.6% 175 12.5% 4.88 

(3.10, 

7.66) 

<0.001 
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OR = Odds Ratio; 95% CI = 95% Confidence Interval; Intervention effects adjusted for sector, type of antenatal visit and time (month of antenatal visit); Missing 

7 participants who did not provide all data for receipt of care measures. 

 

 

 

Model of care element Total Between group differences 

Baseline 

N=1989 

Follow-up 

N=3698 
OR (95% CI) 

 

p-value 

 

Initial vs subsequent antenatal 

visits 

n % n % OR (95% CI) p-value 

 

Assessment of alcohol consumption (via 

AUDIT-C) 

564 28.4% 1503 40.6% 2.63 (2.26, 3.05) <0.001 3.20 (2.38, 4.29) <0.001 

Complete brief advice (safest not to consume 

and potential risks) 

371 18.7% 986 26.7% 2.07 (1.78, 2.41) <0.001 1.91 (1.43, 2.54) <0.001 

Advice safest not to consume 666 33.5% 1742 47.1% 2.62 (2.28, 3.01) <0.001 1.87 (1.43, 2.43) <0.001 

Advice on potential risks 539 27.1% 1249 33.8% 1.70 (1.49, 1.95) <0.001 1.32 (1.03, 1.70) 0.03 

Complete care relative to level of alcohol risk 

(complete brief advice and referral) 

367 18.5% 984 26.6% 2.10 (1.80, 2.44) <0.001 1.92 (1.44, 2.56) <0.001 

Assessment of alcohol consumption and 

complete care relative to level of alcohol risk 

251 12.6% 718 19.4% 2.32 (1.94, 2.76) 

 

<0.001 2.43 (1.70, 3.47) <0.001 
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Table 7.4 Receipt of antenatal care addressing alcohol consumption during pregnancy by sector  
 

 

 

 

 

 

 

 

 

 

 

Model of care element Sector 1 (urban) 

 

Sector 2 (regional/rural) 

Baseline  

N=1,308 

Follow-up  

N=3,175 

OR 

(95% CI) 

p-value 

 

Baseline  

N=302 

Follow-up  

N=385 

OR 

(95% CI) 

p-value 

 

n % n % n % n % 

Assessment of alcohol consumption 

(via AUDIT-C) 

346 26.5% 1255 39.5% 2.55 

(2.15, 3.03) 

<0.001 87 28.8% 182 47.3% 3.28 

(2.27, 4.73) 

<0.001 

Complete brief advice (safest not to 

consume and potential risks) 

219 16.7% 791 24.9% 1.97 

(1.65, 2.35) 

<0.001 65 21.5% 151 39.2% 2.78 

(1.94, 3.97) 

<0.001 

Advice safest not to consume 408 31.2% 1447 45.6% 2.55 

(2.18, 2.99) 

<0.001 115 38.1% 219 56.9% 2.87 

(2.04, 4.03) 

<0.001 

Advice on potential risks 325 24.9% 1014 31.9% 1.62 

(1.39, 1.89) 

<0.001 92 30.5% 182 47.3% 2.29 

(1.65, 3.16) 

<0.001 

Complete care relative to level of 

alcohol risk (complete brief advice 

and referral) 

216 16.5% 789 24.9% 2.00 

(1.67, 2.39) 

<0.001 65 21.5% 151 39.2% 2.78 

(1.95, 3.98) 

<0.001 

Assessment of alcohol consumption 

and complete care relative to level of 

alcohol risk 

144 11.0% 562 17.7% 2.13 

(1.73, 2.62) 

<0.001 46 15.2% 119 30.9% 3.13 

(2.09, 4.67) 

<0.001 
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OR = Odds Ratio; 95% CI = 95% Confidence Interval; Intervention effects adjusted for type of antenatal visit and time (month of antenatal visit); Missing 7 

participants who did not provide all data for receipt of care measures. 

 

 

Model of care element Sector 3 (regional/rural) 

 

Between group differences 

Baseline 

N=379 

Follow-up 

N=138 

OR 

(95% CI) 

p-value 

 

Sector 1 vs 

Sector 2 

Sector 1 vs 

Sector 3 

p-value 

 

n % n % OR (95% CI) OR (95% CI) 

Assessment of alcohol consumption 

(via AUDIT-C) 

131 34.6% 66 47.8% 2.31 

(1.46, 3.65) 

<0.001 1.28 

(0.86, 1.91) 

0.91 

(0.56, 1.47) 

0.40 

Complete brief advice (safest not to 

consume and potential risks) 

87 23.0% 44 31.9% 1.79 

(1.14, 2.82) 

0.012 1.41 

(0.95, 2.10) 

0.91 

(0.56, 1.48) 

0.19 

Advice safest not to consume 143 37.7%   76 55.1% 2.73 

(1.76, 4.22) 

<0.001 1.12 

(0.78, 1.63) 

1.07 

(0.67, 1.70) 

0.81 

Advice on potential risks 122 32.2%   53 38.4% 1.50 

(0.99, 2.27) 

0.059 1.41 

(0.99, 2.01) 

0.92 

(0.59, 1.43) 

0.14 

Complete care relative to level of 

alcohol risk (complete brief advice and 

referral) 

86 22.7%   44 31.9% 1.82 

(1.16, 2.87) 

 

 0.010 1.39 

(0.94, 2.07) 

0.91 

(0.56,1.48) 

0.21 

Assessment of alcohol consumption 

and complete care relative to level of 

alcohol risk 

61  16.1% 37 26.8% 2.33 

(1.42, 3.83) 

 <0.001 1.47 

(0.94, 2.30) 

1.10 

(0.64, 1.87) 

0.25 
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Acceptability of the model of care addressing alcohol consumption during pregnancy 

Of the 715 women who received at least one element of care in the follow-up period, 707 

(98.8%) reported that the care received addressing alcohol consumption during pregnancy was 

acceptable. Ninety-nine percent of women who reported being asked about their alcohol 

consumption (586/589), being advised that it is safest not to consume alcohol during pregnancy 

(508/511) and being advised about the potential risks (376/378) reported that receipt of these 

individual care elements was acceptable. For Aboriginal women, reported acceptability was 

95.5% (42/44) for the overall model of care, 100% (33/33) for being asked about their alcohol 

consumption, 96.9% (31/32) for being advised that it is safest not to consume alcohol during 

pregnancy and 100% (27/27) for being advised about the potential risks. 

 

DISCUSSION 

This is the first randomised controlled study internationally to estimate the effectiveness of a 

practice change intervention in improving the implementation of guideline recommended 

antenatal care addressing alcohol consumption during pregnancy. The intervention was 

effective in increasing the proportion of women who received an assessment of their alcohol 

consumption via a validated tool and care relevant to their alcohol risk level. Greater 

intervention effects were found for antenatal visits at 27–28 and 35–36 weeks gestation than at 

the initial antenatal visit for all primary outcomes. There were no differential intervention 

effects between the three sectors. Almost all women, including Aboriginal women, agreed that 

the model of care was acceptable. 

 

The study findings support the limited evidence available regarding the effectiveness of 

implementation strategies in improving guideline recommended care addressing alcohol 

consumption during pregnancy. Like the Italian study [52], which based intervention on action 
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research and training in Obstetrics and Gynaecology Units, we observed a positive effect of 

advice about consuming alcohol during pregnancy. The effect sizes of these two studies are not 

comparable as the Italian study reported receipt of ‘correct’ advice in a small sample of 

pregnant women who received information from their midwife, whereas our study reported on 

increases in receipt of advice in a large, random sample of women attending an antenatal visit. 

The effect sizes in our study are larger than the pooled effects of 32 studies included in a 2015 

Cochrane review of tailored implementation interventions addressing determinants of health 

care practices in various clinical settings (OR: 1.56; 95% CI: 1.27, 1.93) [52]. When comparing 

the effects of this intervention with those of the three individual studies in the review that 

explicitly reported use of an implementation framework or model [35–37], we found similar 

results. This suggests that the positive outcomes of the intervention may be attributable to the 

multi-strategy approach that was tailored to antenatal provider’s barriers and guided by the 

TDF. To understand the mechanisms by which implementation strategies affected study 

outcomes, process outcomes like antenatal providers’ exposure to, and perceived 

appropriateness of, the strategies need to be examined [33, 53]. 

 

Fewer than 20% of women at intervention follow-up received all elements of recommended 

assessment and care relevant to their alcohol risk level, which indicates that some elements 

may be harder for antenatal providers to implement into routine practice than others. The 

element of care least reported by pregnant women post intervention was advice on the potential 

risks associated with alcohol consumption in pregnancy. Barriers such as a perception that 

women who have not disclosed alcohol consumption during pregnancy do not require an 

explanation of the risks [54], may persist for antenatal providers. Future research could assess 

the barriers specific to this care element to determine whether additional implementation 

strategies are required to support its provision. Additionally, an exploration of intervention 
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effectiveness based on whether women reported consuming alcohol during pregnancy would 

further contextualise study outcomes and inform whether the tailoring of implementation 

strategies is required for clinicians seeing different groups of women [55]. The tailoring of 

strategies could potentially target the intervention to support the needs of different groups of 

pregnant women and facilitate efficiencies in providing alcohol assessment and care in time 

limited antenatal visits. 

 

Greater intervention effects were found for outcomes at the 27–28 and 35–36 weeks gestation 

antenatal visits, which had low reported rates of care prior to the intervention. These outcomes 

demonstrate an important shift for maternity services because, although clinical guidelines 

recommend that alcohol consumption be addressed throughout the antenatal period, 

behavioural risk screening has previously been confined to the initial antenatal visit and not re-

addressed unless a risk was identified [54, 56]. In the context of limited care at these later 

antenatal visits, the intervention supported practice change by providing a schedule for care 

and the supporting systems and resources. However, it also introduced a new task to these 

visits, which required time as well as new skills for some antenatal providers who may have 

not usually been the primary providers of this care. Further research that examines whether the 

practice change intervention was effective for all types of maternity services and antenatal 

providers at these visits is warranted to inform effective guideline implementation in public 

maternity services [55]. 

 

Despite the positive intervention effect, the proportion of women receiving guideline 

recommended care post intervention remains less than optimal. The incremental cost 

effectiveness ratio of the practice change intervention has been estimated at $32,570 (95% CI: 

$32,566, $36,340) per percent increase in women reporting receipt of the full guideline 
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recommended model of care [57] [see Appendix 2 for full cost, cost-consequence and cost-

effectiveness outcomes]. Often the results from implementation efficacy trials conducted in 

real-world settings are considered modest for the investment made [58]. It is increasingly 

recognised that ongoing, purposeful adaptations to implementation interventions may be 

required to maximise initial investments and optimise potential impacts [58]. Similar concepts 

are implicit in continuous quality improvement approaches often used in healthcare settings to 

enhance processes, safety and patient outcomes [59]. Such an approach could be applied with 

the public maternity services that participated in this trial to examine whether adapted strategies 

that are less comprehensive and less costly could further enhance the impacts of this trial. 

 

It is also important to assess whether the organisational and system focussed strategies used in 

the intervention sustain improvements in care provision. In a 2015 systematic review of health 

professional’s adherence to clinical practice guidelines in medical care, only seven of 18 trials 

were found to have sustained practices one or more years after active implementation support 

ceased [60]. It is possible that common barriers to sustaining practice improvements in health 

service settings, including high staff turnover and workload pressures, may influence the 

ongoing provision of antenatal care addressing alcohol consumption in the participating 

maternity services [61]. If it is found that improvements have not been sustained, additional 

evidence-based sustainability strategies, such as continued training opportunities and 

systematic adaptations to the intervention to continually increase fit with service context, may 

be required to facilitate ongoing care provision [62]. 

 

The study findings should be interpreted in light of a number of strengths and limitations. First, 

the study design provided a number of pragmatic and scientific advantages, including receipt 

of the intervention by all maternity services and recruitment of like services that could act as 
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their own control. The large sample size and length of data collection were additional strengths. 

Co-production by research team, maternity services and Aboriginal community was a strength 

as it engendered a novel intervention relevant to needs of the services and the women. A 

potential limitation of the study was that several outcome measures required women to recall 

specific information from the antenatal visit; however, we sought to minimise recall bias by 

conducting interviews/online questionnaires within four weeks of visits. A quantitative 

approach was used to assess women’s acceptability of the model of care, which may have 

limited women’s ability to fully express their views on the care that they received. Future 

research could seek to contextualise acceptability further by incorporating qualitative research 

approaches. The study was conducted within one local health district in Australia and thus, the 

extent to which the results can be generalised is unknown. However, as the model of care was 

based on evidence and clinical guidelines, the practice change intervention was developed to 

address barriers that are consistent with the literature, and study outcomes were not 

significantly different between urban and regional/rural sectors, there is potential that the 

intervention could be applied in other jurisdictions and achieve similar outcomes. 

 

CONCLUSION 

The multi-strategy practice change intervention was effective in improving the implementation 

of guideline recommended care addressing alcohol consumption during pregnancy. Future 

research could explore the characteristics associated with improved care to inform whether 

further tailoring of the implementation strategies is required for different groups of pregnant 

women or maternity services. Additionally, an assessment of the study outcomes over time 

would determine whether care has been sustained and inform the need for additional 

sustainability strategies. Alcohol consumption in pregnancy is common and harmful and these 
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results have important implications for public maternity services seeking to achieve positive 

outcomes for pregnant women and their babies. 



CHAPTER 7. Practice change intervention to improve antenatal care addressing alcohol consumption during 

pregnancy: a randomised stepped-wedge controlled trial  

252 
 

REFERENCES 
 

 

1.  Henderson J, Gray R, Brocklehurst P. Systematic review of effects of low-moderate 

prenatal alcohol exposure on pregnancy outcome. BJOG. 2007;114(3):243–52. 

2.  Patra J, Bakker R, Irving H, Jaddoe VWV, Malini S, Rehm J. Dose-response relationship 

between alcohol consumption before and during pregnancy and the risks of low 

birthweight, preterm birth and small for gestational age (SGA)-a systematic review and 

meta-analyses. BJOG. 2011;118(12):1411–21. 

3.  Flak AL, Su S, Bertrand J, Denny CH, Kesmodel US, Cogswell ME. The association of 

mild, moderate, and binge prenatal alcohol exposure and child neuropsychological 

outcomes: a meta-analysis. Alcohol Clin Ex Res. 2014;38(1):214–26. 

4.  O’Leary C, Jacoby P, D’Antoine H, Bartu A, Bower C. Heavy prenatal alcohol exposure 

and increased risk of stillbirth. BJOG. 2012;119(8):945–52. 

5.  Sundermann AC, Zhao S, Young CL, Lam L, Jones SH, Velez Edwards DR, et al. 

Alcohol use in pregnancy and miscarriage: a systematic review and Meta-analysis. 

Alcohol Clin Exp Res. 2019;43(8):1606–16. 

6.  Gundogan F, Elwood G, Longato L, Tong M, Feijoo A, Carlson RI, et al. Impaired 

placentation in fetal alcohol syndrome. Placenta. 2008;29(2):148–57. 

7.  National Health and Medical Research Council. Australian guidelines to reduce Health 

risks from drinking alcohol. Canberra: Commonwealth of Australia; 2020. 

8.  Popova S, Lange S, Probst C, Gmel G, Rehm J. Estimation of national, regional, and 

global prevalence of alcohol use during pregnancy and fetal alcohol syndrome: a 

systematic review and meta-analysis. Lancet Glob Health. 2017;5(3):e290–e9. 

9.  Stade BC, Bailey C, Dzendoletas D, Sgro M, Dowswell T, Bennett D. Psychological 

and/or educational interventions for reducing alcohol consumption in pregnant women 

and women planning pregnancy. Cochrane Database Syst Rev. 2009;2:CD004228-CD. 

10.  Nilsen P. Brief alcohol intervention to prevent drinking during pregnancy: an overview 

of research findings. Curr Opin Obstet Gynecol. 2009;21:496–500. 



CHAPTER 7. Practice change intervention to improve antenatal care addressing alcohol consumption during 

pregnancy: a randomised stepped-wedge controlled trial  

253 
 

11.  Ujhelyi Gomez K, Goodwin L, Jackson L, Jones A, Chisholm A, Rose AK. Are 

psychosocial interventions effective in reducing alcohol consumption during pregnancy 

and motherhood? A systematic review and meta-analysis. Addiction. 2021;116:1638–63. 

12.  World Health Organisation (WHO). Guidelines for the identification and management of 

substance use and substance use disorders in pregnancy. Geneva: WHO; 2014. 

13.  Department of Health. Clinical practice guidelines: pregnancy care – 2019 Edition. 

Canberra: Australian Government Department of Health; 2019. 

14.  Waller A, Bryant J, Cameron E, Galal M, Quay J, Sanson-Fisher R. Women’s 

perceptions of antenatal care: are we following guideline recommended care? BMC 

Pregnancy Childbirth. 2016;16(1):191. 

15.  Kesmodel US, Kesmodel PS. Alcohol in pregnancy: attitudes, knowledge, and 

information practice among midwives in Denmark 2000 to 2009. Alcohol Clin Exp Res. 

2011;35(12):2226–30. 

16.  Health Q. Queensland Health maternity outpatient clinic patient experience survey 2015. 

Brisbane: Queensland Government; 2016. 

17.  Doherty E, Wiggers J, Wolfenden L, Anderson AE, Crooks K, Tsang TW, et al. 

Antenatal care for alcohol consumption during pregnancy: pregnant women’s reported 

receipt of care and associated characteristics. BMC Pregnancy Childbirth. 

2019;19(1):299. 

18.  Wangberg SC. Norwegian midwives’ use of screening for and brief interventions on 

alcohol use in pregnancy. Sex Reprod Healthc. 2015;6(3):186–90.  

19.  Davis PM, Carr TL, La CB. Needs assessment and current practice of alcohol risk 

assessment of pregnant women and women of childbearing age by primary health care 

professionals. Can J Clin Pharmacol. 2008;15(2):e214–22. 

20.  Doherty E, Kingsland M, Wiggers J, Anderson AE, Elliott EJ, Symonds I, et al. Barriers 

to the implementation of clinical guidelines for maternal alcohol consumption in 

antenatal services: a survey using the theoretical domains framework. Health Promot J 

Austr. 2019;00:1–7. 



CHAPTER 7. Practice change intervention to improve antenatal care addressing alcohol consumption during 

pregnancy: a randomised stepped-wedge controlled trial  

254 
 

21.  Crawford-Williams F, Steen M, Esterman A, Fielder A, Mikocka-Walus A. "If you can 

have one glass of wine now and then, why are you denying that to a woman with no 

evidence": knowledge and practices of health professionals concerning alcohol 

consumption during pregnancy. Women Birth. 2015;28(4):329–35. 

22.  Oni HT, Buultjens M, Blandthorn J, Davis D, Abdel-Latif M, Islam MM. Barriers and 

facilitators in antenatal settings to screening and referral of pregnant women who use 

alcohol or other drugs: a qualitative study of midwives’ experience. Midwifery. 

2020;81:102595. 

23.  Reeves S, Perrier L, Goldman J, Zwarenstein M. Interprofessional education: effects on 

professional practice and healthcare outcomes. Cochrane Database Syst Rev. 

2013;2013(3):CD002213. 

24.  Forsetlund L, Bjorndal A, Rashidian A, Jamtvedt G, O’Brien MA, Wolf F, et al. 

Continuing education meetings and workshops: effects on professional practice and 

health care outcomes. Cochrane Database Syst Rev. 2009;2009(2):CD003030. 

25.  Flodgren G, O’Brien MA, Parmelli E, Grimshaw JM. Local opinion leaders: effects on 

professional practice and healthcare outcomes. Cochrane Database Syst Rev. 

2019;6(6):CD000125. 

26.  Woo K, Milworm G, Dowding D. Characteristics of quality improvement champions in 

nursing homes: a systematic review with implications for evidence-based practice. 

Worldviews Evid-Based Nurs. 2017;14(6):440–6. 

27.  Welsh SM, Sherriff A, Flodgren G. The champion for improved delivery of care to older 

people in long-term care settings: effects on professional practice, quality of care and 

resident outcomes. Cochrane Database Syst Rev. 2015;2015(11):CD011956. 

28.  Chaillet N, Dube E, Dugas M, Audibert F, Tourigny C, Fraser WD, et al. Evidence-based 

strategies for implementing guidelines in obstetrics: a systematic review. Obstet 

Gynecol. 2006;108(5):1234–45. 

29.  Ivers N, Jamtvedt G, Flottorp S. Audit and feedback: effects on professional practice and 

healthcare outcomes. Cochrane Database Syst Rev. 2012;6:CD000259. 



CHAPTER 7. Practice change intervention to improve antenatal care addressing alcohol consumption during 

pregnancy: a randomised stepped-wedge controlled trial  

255 
 

30.  O’Brien MA, Rogers S, Jamtvedt G, Oxman AD, Odgaard-Jensen J, Kristoffersen DT. 

Educational outreach visits: effects on professional practice and health care outcomes. 

Cochrane Database Syst Rev. 2007;2007(4):CD000409. 

31.  Shojania KG, Jennings A, Mayhew A, Ramsay CR, Eccles MP, Grimshaw J. The effects 

of on-screen, point of care computer reminders on processes and outcomes of care. 

Cochrane Database Syst Rev. 2014;2014(3):CD001096. 

32.  Rotter T, Kinsman L, James EL, Machotta A, Gothe H, Willis J, et al. Clinical pathways: 

effects on professional practice, patient outcomes, length of stay and hospital costs. 

Cochrane Database Syst Rev. 2010;2010(3):CD006632. 

33.  Wolfenden L, Foy R, Presseau J, Grimshaw JM, Ivers NM, Powell BJ, et al. Designing 

and undertaking randomised implementation trials: guide for researchers. BMJ. 

2021;372:m3721. 

34.  Powell BJ, Fernandez ME, Williams NJ, Aarons GA, Beidas RS, Lewis CC, et al. 

Enhancing the impact of implementation strategies in healthcare: a research agenda. 

Front Public Health. 2019;7:3. 

35.  Beeckman D, Clays E, Van Hecke A, Vanderwee K, Schoonhoven L, Verhaeghe S. A 

multi-faceted tailored strategy to implement an electronic clinical decision support 

system for pressure ulcer prevention in nursing homes: a two-armed randomized 

controlled trial. Int J Nurs Stud. 2013;50(4):475–86. 

36.  Cheater F, Baker R, Reddish S, Spiers N, Wailoo A, Gillies C, et al. Cluster randomized 

controlled trial of the effectiveness of audit and feedback and educational outreach on 

improving nursing practice and patient outcomes. Med Care. 2006;44(6):542–51. 

37.  Looijmans-van den Akker I, van Delden JJM, Verheij TJM, van der Sande MAB, van 

Essen GA, Riphagen-Dalhuisen J, et al. Effects of a multi-faceted program to increase 

influenza vaccine uptake among health care workers in nursing homes: a cluster 

randomised controlled trial. Vaccine. 2010;28(31):5086–92. 

38.  Bazzo S, Battistella G, Riscica P, Moino G, Marini F, Bottarel M, et al. Evaluation of a 

multilevel and integrated program to raise awareness of the harmful effects of prenatal 

alcohol exposure in a local community. Alcohol Alcohol. 2015;50(6):708–15. 



CHAPTER 7. Practice change intervention to improve antenatal care addressing alcohol consumption during 

pregnancy: a randomised stepped-wedge controlled trial  

256 
 

39.  Australian Institute of Health and Welfare (AIHW). Australia’s mothers and babies 2018: 

in brief. Canberra: AIHW; 2020. 

40.  Kingsland M, Doherty E, Anderson AE, Crooks K, Tully B, Tremain D, et al. A practice 

change intervention to improve antenatal care addressing alcohol consumption by 

women during pregnancy: research protocol for a randomised stepped-wedge cluster 

trial. Implement Sci. 2018;13(1):112. 

41.  Babor TF, Higgins-Biddle JC, Saunders JB, Monteiro MG. AUDIT. The alcohol use 

disorders identification test: guidelines for use in primary care. Geneva: World Health 

Organisation; 2001. 

42.  Foundation for Alcohol Research and Education. Information for health professionals on 

assessing alcohol consumption in pregnancy using AUDIT-C. Canberra: Australian 

Department of Health; 2018. [Available from: http:// www.alcohol.gov.au/ 

internet/alcohol/publishing.nsf/Content/wwtk- audit-c].  

43.  New South Wales Health. New South Wales Get Healthy in Pregnancy. Sydney: New 

South Wales Health; 2018. [Available from: 

https://www.gethealthynsw.com.au/program/get-healthy-in- pregnancy/].  

44.  Michie S, Johnston M, Abraham C, Lawton R, Parker D, Walker A. Making 

psychological theory useful for implementing evidence based practice: a consensus 

approach. Qual Saf Health Care. 2005;14(1):26–33. 

45.  Cane J, O’Connor D, Michie S. Validation of the theoretical domains framework for use 

in behaviour change and implementation research. Implement Sci. 2012;7:37. 

46.  Hrisos S, Eccles MP, Francis JJ, Dickinson HO, Kaner EF, Beyer F, et al. Are there valid 

proxy measures of clinical behaviour? A systematic review. Implement Sci. 2009;4:37. 

47.  Australian Institute of Health and Welfare (AIHW). National Drug Strategy Household 

Survey detailed report 2016. Drug statistics series no 31. Cat. no. PHE 214. Canberra: 

AIHW; 2017. 

48.  Wiggers J, McElwaine K, Freund M, Campbell L, Bowman J, Wye P, et al. Increasing 

the provision of preventive care by community healthcare services: a stepped wedge 

implementation trial. Implement Sci. 2017;12(1):105. 



CHAPTER 7. Practice change intervention to improve antenatal care addressing alcohol consumption during 

pregnancy: a randomised stepped-wedge controlled trial  

257 
 

49.  SAS Institute. Base SAS 9.3 Procedures Guide. 2nd ed. Cary: SAS Institute Inc; 2011. 

50.  Department of Health and Aged Care. Measuring remoteness: accessibility/remoteness 

index of Australia (ARIA). Canberra: Commonwealth of Australia; 2001. 

51.  Australian Bureau of Statistics. SEIFA: socio-economic indexes for areas. Canberra: 

Commonwealth of Australia; 2008. 

52.  Baker R, Camosso-Stefinovic J, Gillies C, Shaw EJ, Cheater F, Flottorp S, et al. Tailored 

interventions to address determinants of practice. Cochrane Database Syst Rev. 

2015;2015(4):CD005470. 

53.  Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, et al. Outcomes 

for implementation research: conceptual distinctions, measurement challenges, and 

research agenda. Admin Pol Ment Health. 2011;38(2):65–76. 

54.  Jones SC, Telenta J, Shorten A, Johnson K. Midwives and pregnant women talk about 

alcohol: what advice do we give and what do they receive? Midwifery. 2011;27(4):489–

96. 

55.  Flay BR, Biglan A, Boruch RF, Castro FG, Gottfredson D, Kellam S, et al. Standards of 

evidence: criteria for efficacy, effectiveness and dissemination. Prev Sci. 2005;6(3):151–

75. 

56.  McCourt C. Supporting choice and control? Communication and interaction between 

midwives and women at the antenatal booking visit. Soc Sci Med. 2006;62(6):1307–18. 

57.  Szewczyk Z, Reeves P, Kingsland M, Doherty E, Elliott E, Wolfenden L, et al. Cost, 

cost-consequence and cost-effectiveness evaluation of a practice change intervention to 

increase routine provision of antenatal care addressing maternal alcohol consumption. 

Implement Sci. 2022;17(1):14. 

58.  Wolfenden L, Bolsewicz K, Grady A, McCrabb S, Kingsland M, Wiggers J, et al. 

Optimisation: defining and exploring a concept to enhance the impact of public health 

initiatives. Health Res Policy Syst. 2019;17(1):108. 

59.  Lynn J, Baily MA, Bottrell M, Jennings B, Levine RJ, Davidoff F, et al. The ethics of 

using quality improvement methods in health care. Ann Intern Med. 2007;146(9):666–

73. 



CHAPTER 7. Practice change intervention to improve antenatal care addressing alcohol consumption during 

pregnancy: a randomised stepped-wedge controlled trial  

258 
 

60.  Ament SM, de Groot JJ, Maessen JM, Dirksen CD, van der Weijden T, Kleijnen J. 

Sustainability of professionals’ adherence to clinical practice guidelines in medical care: 

a systematic review. BMJ Open. 2015;5(12):e008073. 

61.  Cowie J, Nicoll A, Dimova ED, Campbell P, Duncan EA. The barriers and facilitators 

influencing the sustainability of hospital-based interventions: a systematic review. BMC 

Health Serv Res. 2020;20(1):588. 

62.  Hailemariam M, Bustos T, Montgomery B, Barajas R, Evans LB, Drahota A. Evidence-

based intervention sustainability strategies: a systematic review. Implement Sci. 

2019;14(1):57.



CHAPTER 8. Differential effectiveness of a practice change intervention to improve antenatal care addressing 

alcohol consumption during pregnancy: exploratory subgroup analyses within a randomised stepped-wedge trial 

259 
 

 

 

 

 

 

 

 

 

 CHAPTER 8 

 
Differential effectiveness of a practice change 

intervention to improve antenatal care addressing 

alcohol consumption during pregnancy: exploratory 

subgroup analyses within a randomised stepped-wedge 

trial 

 

 

 

 

 

 

Published: 

Doherty E, Wiggers J, Wolfenden L, Tully B, Lecathelinais C, Attia J, Elliott E J, Dunlop A, 

Symonds I, Rissel C, Tsang T W and Kingsland M. Differential effectiveness of a practice 

change intervention to improve antenatal care addressing alcohol consumption during 

pregnancy: exploratory subgroup analyses within a randomised stepped-wedge trial. 

Midwifery 2023; 116:103528. https://doi.org/10.1016/j.midw.2022.103528  



CHAPTER 8. Differential effectiveness of a practice change intervention to improve antenatal care addressing 

alcohol consumption during pregnancy: exploratory subgroup analyses within a randomised stepped-wedge trial 

260 
 

ABSTRACT  

Objective: A practice change intervention demonstrated improvements in the provision of 

antenatal care addressing alcohol consumption. The aim of this study was to explore whether 

the effectiveness of the intervention differed between subgroups of pregnant women and types 

and location of maternity services.  

 

Design and Setting: Post-hoc exploratory subgroup analyses of the outcomes from a 

randomised stepped-wedge controlled trial conducted with all public maternity services within 

three sectors of a local health district in Australia. 

 

Measurements: Two outcomes (receipt of alcohol assessment and complete care) measured 

at two visit types (initial and subsequent) were included in analyses. Logistic regression models 

examined interactions between pre-post differences and subgroups of women (age, Aboriginal 

origin, education level, disadvantage, gravidity and alcohol consumption in pregnancy) and 

services (geographic remoteness, service and provider type/s) that have been reported to be 

associated with variation in guideline implementation. 

 

Findings: Surveys from 5694 women were included in the analyses. For the initial visit, no 

significant differential intervention effects between subgroups of women or type/location of 

services were found for either outcome. For subsequent visits, the intervention effect differed 

significantly only between Aboriginal origin subgroups (Aboriginal OR: 1.95; 95% CI: 0.99, 

3.85; non-Aboriginal OR: 5.34; 95% CI: 4.17, 6.83; p<0.01) and women’s alcohol 

consumption in pregnancy subgroups (consumed alcohol OR: 1.28; 95% CI: 0.59, 2.78; not 

consumed alcohol OR: 5.22; 95% CI: 4.11, 6.65; p<0.001) for assessment of alcohol 

consumption.  
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Key conclusions: These exploratory results suggest that the intervention may have had similar 

effects between different subgroups of women and types and location of services, with the 

exception of women who were non-Aboriginal and women who had not consumed alcohol, for 

whom the intervention was potentially more effective. 

 

Implications for practice: The practice change intervention could be implemented with 

different maternity service and provider types to effectively support improvements in antenatal 

care addressing alcohol consumption. These exploratory results provide further data for 

hypothesis generation regarding targeted areas for the testing of additional strategies that 

enable Aboriginal women to benefit equally from the intervention, and to ensure those women 

most in need of care, those consuming alcohol during pregnancy, have their care needs met.   

 

INTRODUCTION 

Alcohol consumption during pregnancy can increase obstetric risk and adversely affect fetal 

development [1-3]. In recognition of such harms, many countries have released guidelines that 

recommend pregnant women do not consume alcohol [4-6]. Despite this, the prevalence of 

alcohol consumption during pregnancy remains high in a number of countries, including 

Ireland (60.4%), Denmark (45.8%), United Kingdom (41.3%) and Australia (35.6%) [7]. There 

are many reasons why women consume alcohol in pregnancy, including: societal pressure; 

coping with adverse life experiences; alcohol dependence; cultural/traditional custom; lack of 

awareness of adverse effects on the fetus; and mixed messages from health professionals [8, 

9].   
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Health services are a critical setting for addressing this risk as most women will access 

antenatal care [10] and interventions delivered by health professionals are effective in 

increasing alcohol abstinence during pregnancy [11]. Antenatal care guidelines in Australia 

and elsewhere recommend all women receive, at their initial antenatal visit and throughout 

pregnancy : i) assessment of their alcohol consumption; ii) advice not to consume alcohol and 

explanation of the risks; and iii) referral to specialist support if required [12, 13]. However, 

these guideline recommendations are sub-optimally implemented in a number of countries 

including Australia [14, 15], United States [16], Norway [17] and Denmark [18]. For example, 

an Australian study found that less than one-third (27.9%) of pregnant women received 

guideline recommended care at their initial antenatal visit and 3.8% in subsequent visits [15]. 

Cross-sectional studies have also reported that such care is inconsistently provided, with 

characteristics of pregnant women (younger age, first pregnancy, lower education, not residing 

in an advantaged area, and of Aboriginal origin) and maternity services (rural based location 

and seeing a midwife or other provider, such as an Aboriginal Health Worker) associated with 

increased provision of care [15, 19-21]. This may be due to antenatal providers prioritising care 

for groups of women whom they assume are consuming alcohol or are less likely to be educated 

about the risks [15, 21, 22]. 

 

Two controlled trials to date have sought to improve the provision of antenatal care addressing 

alcohol consumption during pregnancy [23, 24]. The first trial, conducted with four Italian 

public hospitals in 2013, found that action research and training significantly increased 

midwives’ provision of guideline-consistent alcohol advice in a small sample (N=67) of 

pregnant women (intervention: 53% vs control: 20%; RR: 2.66; 95% CI: 1.27, 5.56) [23]. The 

second, undertaken by the author team, was a trial of a multi-strategy practice change 

intervention conducted with all public maternity services within three sectors (one urban; two 
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regional/rural) of a local health district in Australia. A seven-month intervention was delivered 

to all antenatal providers (medical, midwifery and Aboriginal Health Workers) to facilitate the 

routine provision of a recommended model of care to all women at three antenatal visits (initial, 

27-28 weeks gestation and 35-36 weeks gestation) [24]. The intervention was found to be 

effective for all primary outcomes at all three time points, including: assessment of alcohol 

consumption (OR: 2.63; 95% CI: 2.26, 3.05; p<0.001); advice not to consume alcohol during 

pregnancy and of potential risks (OR: 2.07; 95% CI: 1.78, 2.41; p<0.001); complete care 

relative to alcohol risk level (advice and referral) (OR: 2.10; 95% CI: 1.80, 2.44; p<0.001); and 

all guideline elements relative to alcohol risk level (assessment, advice and referral) (OR: 2.32; 

95% CI: 1.94, 2.76; p<0.001) [24]. Greater intervention effects were found for the 27-28 weeks 

and 35-36 weeks gestation antenatal visits compared with the initial antenatal visit [24]. The 

model of care was also reported to be acceptable to both Aboriginal (95.5%) and non-

Aboriginal (98.8%) women [24]. 

 

There is increasing attention in the field of implementation science for an equity lens to be 

integrated into the design and conduct of practice change interventions so that they reach and 

effectively reduce health disparities among vulnerable groups [25, 26]. It has also been 

recognised that limiting the reporting of trial outcomes to the overall effectiveness of practice 

change interventions does not answer the question for whom the intervention is effective? [27-

29] To address this, the standards of evidence for effective programs and policies developed 

by the Society for Prevention Research recommends that the effects of interventions be 

explored for subgroups within study samples as defined by sociodemographic and risk 

characteristics [30]. In trials that have demonstrated overall effectiveness, such as the practice 

change intervention conducted by the author team [24], it is possible that the intervention had 

a large effect for one subgroup and no or lesser effect for another [30]. Exploring differences 
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in intervention effects between subgroups provides context to trial outcomes and elicits useful 

information to guide further development and tailoring of the intervention to ensure equitable 

access to support and care.  

 

Consistent with such recommendations, a number of implementation trials in healthcare 

settings have conducted subgroup analyses to explore differences in intervention effectiveness, 

including trials specific to maternity care [31-33]. For example, a secondary analysis of the 

BetterBirth trial that provided peer coaching to improve adherence to essential birthing care 

practices examined the effect of the intervention by two types of professional groups (nurses 

and auxiliary nurse midwives) and found no significant differences between groups in 

adherence at two months (64.1% vs 68.1%; p=0.76) and 12 months (56.1% vs 49.2%; p=0.69) 

after the commencement of coaching [31]. Further, a trial in the United States that implemented 

clinical practice guidelines, educational meetings and materials and outreach visits to improve 

the provision of smoking cessation care for pregnant women found significant differences in 

receipt of advice for women attending non-medical clinics versus medical-led clinics (OR: 

2.08; 95% CI: 1.48, 2.94 vs OR: 0.60; 95% CI: 0.38, 0.96; p<.001). There were, however, no 

significant differences between clinic types in referral to smoking cessation counselling [32]. 

A third trial conducted in the United Kingdom that also sought to improve smoking cessation 

care found similar rates of care provision between current smokers and ex-smokers (asked to 

blow into CO monitor: 95% vs 95%; given booklet to read: 100% vs 100%; explained that 

there would be a follow-up: 72% vs 75%) following the implementation of educational 

meetings, educational materials and reminders with midwives [33].  

 

It is unknown whether practice change interventions seeking to improve antenatal care 

addressing alcohol consumption during pregnancy are effective for all types of maternity 
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services and groups of pregnant women as neither of the two studies conducted to date [23, 24] 

reported effect by subgroups. To address this gap, post-hoc subgroup analyses were conducted 

to explore the differential effectiveness of a multi-strategy practice change intervention in 

improving antenatal care addressing alcohol consumption during pregnancy between 

subgroups of pregnant women and maternity services. 

 

METHODS 

Study design and setting  

This study is a secondary exploratory subgroup analysis of the primary outcomes from a 

randomised stepped-wedge controlled trial [34]. The research question was developed in 

partnership with maternity service partners who sought to contextualise the overall trial 

outcomes. The trial was conducted in all public maternity services in three geographically and 

administratively defined sectors (clusters) of a single Local Health District in Australia from 

July 2017 to May 2020. The maternity services provide antenatal care to 6,100 women annually 

(70% of births in the district) in one major city (Sector One: 4300 births per annum) and two 

regional/rural areas (Sectors Two and Three: 1200 and 600 births respectively) [10]. The effect 

of the intervention was determined by comparing practice change outcomes between the pre-

intervention and post-intervention periods for the three sectors combined, as previously 

reported [24].  

 

The trial was prospectively registered with the Australian and New Zealand Clinical Trials 

Registry (ACTRN12617000882325). The study was conducted in accordance with the 

Declaration of Helsinki, relevant ethics institutions approvals (Hunter New England Local 

Health District Human Research Ethics Committee: 16/11/16/4.07, 16/10/19/5.15; The 

University of Newcastle Human Research Ethics Committee: H-2017-0032, H-2016-0422; and 
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Aboriginal Health and Medical Research Council: 1236/16) and an Aboriginal Health Impact 

Statement that was endorsed by the Hunter New England Aboriginal Health Unit prior to study 

commencement. 

 

Participant eligibility and recruitment 

All 28 antenatal care teams within the public maternity services participated in the study, 

including: 13 hospital and community-based midwifery clinics; five hospital medical clinics; 

five AMIHS; three midwifery continuity of care group practices; one specialist service caring 

for women with complex pregnancies; and one specialist service caring for women with social 

vulnerabilities. Three hundred and twenty-nine antenatal care providers, including 233 

midwifery staff, 82 medical staff and 14 Aboriginal Health Workers delivered antenatal care 

across these teams during the intervention period and were eligible to receive the practice 

change support.  

 

All women had the potential to receive the recommended model of care when attending their 

routine antenatal visit at three time points: initial visit; 27-28 weeks gestation visit; and 35-36 

weeks gestation visit. To be eligible to participate in surveys for outcome data collection, 

women had to: be 18 years or older; be 12 to 37 weeks gestation; have a sufficient level of 

English to complete the survey; and be mentally and physically capable of completing the 

survey. Women were ineligible for the surveys if they had: been determined by clinical 

discretion to be ineligible; received the majority of their antenatal care through a private 

provider; already given birth; a negative pregnancy outcome; already selected to participate in 

the study in the past four weeks; or previously declined participation. Extracts from the 

maternity service’s medical record and appointment systems were used to generate a weekly 

sample of women who were sent an information statement. Aboriginal and Torres Strait 
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Islander women (the term Aboriginal will be used from this point) and/or women attending an 

AMIHS were first sent a text message offering survey completion by either telephone or online. 

Non-Aboriginal women were called to invite participation in the interview with online mode 

offered if the telephone interview was declined.  

 

Intervention 

A guideline-consistent model of care [12, 13] was developed for implementation by antenatal 

providers as part of routine antenatal care at the initial antenatal visit; 27-29 weeks gestation 

antenatal visit; and 35-37 weeks gestation antenatal visit. The elements of the recommended 

model of care were:  

i) assessment of alcohol consumption using the three item Alcohol Use Disorders 

Identification Test Consumption tool (AUDIT-C) [35];  

ii) brief advice that it is safest not to consume alcohol during pregnancy and explanation 

of the potential risks; and  

iii) offer of referral to the free, government-provided Get Healthy in Pregnancy 

telephone coaching service [36] for women at Medium Risk (AUDIT-C score = 3-

4) (Aboriginal women were also to be offered referral to counselling services 

provided by local Aboriginal Community Controlled Health Services (ACCHS)) or 

referral to the Drug and Alcohol service (provided by the health district) for women 

at High Risk (AUDIT-C score 5 +).  

 

The seven-month practice change intervention to support the implementation of the 

recommended model of care into routine clinical practice consisted of the following evidence-

based strategies: leadership/managerial supervision [37]; local clinical practice guidelines [38]; 

electronic prompts and reminders [39]; local opinion leaders/champions [37, 40, 41]; 
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educational meetings and materials [42, 43]; academic detailing (including audit and feedback) 

[44-46]; and monitoring and accountability for performance [45]. Intervention development 

was guided by the Theoretical Domains Framework [47, 48] with implementation strategy 

selection targeting system and individual clinician level barriers elicited from formative 

surveys with antenatal providers in the participating services [34, 49].  

 

A number of the evidence-based strategies were built into existing health district systems and 

were accessible by design to all antenatal providers. For example: reminders were built into 

the electronic medical record system used by all maternity services at point of care; the local 

clinical practice guideline was made available through the district’s policy and procedure 

online directory; performance measures were included on manager’s quarterly accountability 

reports; and an online education module was made available through the district’s online 

training platform. The content and delivery of strategies that were provided in-person were 

tailored to meet the needs of each of the different service locations, service types and provider 

types. For example, the educational meetings presented a context specific model of care that 

considered the usual ways of antenatal care delivery for each of the different service and 

provider types and included local referral processes for each of the locations. The delivery of 

these meetings was tailored to align with each services usual processes for training and 

supporting staff, including mandatory staff education days, junior doctor orientation days, team 

meetings, clinic staff handover huddles and one-on-one [50].  

 

The service delivery needs of Aboriginal women were also considered and addressed by 

embedding elements of self-determined cultural inclusion into each of the practice change 

strategies. The cultural inclusion elements addressed overarching and localised key themes 

from formative focus groups with Aboriginal women who had attended a participating 
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maternity service in the previous two years. For example: culturally appropriate referral 

pathways that were available in each service location for Aboriginal women were incorporated 

into the clinical practice guideline; educational meetings included prevalence data to address 

the stereotype that Aboriginal women are more likely to consume alcohol in pregnancy than 

non-Aboriginal women; case studies demonstrated culturally appropriate assessment and care 

provision in antenatal visits; audit and feedback data presented care provision rates for 

Aboriginal and non-Aboriginal women separately; and culturally appropriate educational 

resources for guiding discussions with Aboriginal women were provided.  

 

Control period  

Prior to the intervention, antenatal care addressing alcohol consumption during pregnancy was 

provided as per usual practice.  

 

Data collection procedures 

Data regarding receipt of care and demographic characteristics of women were collected 

through the outcome data collection telephone and online surveys. Additional demographic 

data and maternity service information were obtained from the district’s medical record and 

appointment systems. 

 

Measures 

Receipt of antenatal care addressing alcohol consumption during pregnancy  

All women were asked whether their antenatal care provider/s: assessed their alcohol 

consumption during the antenatal visit and, if so, whether this was consistent with the three 

AUDIT-C questions; advised them that it is safest not to consume alcohol during pregnancy; 

advised them of the potential risks; and offered a referral for further support. All responses 
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were recorded as yes, no or don’t know. Women were also asked about their alcohol 

consumption since pregnancy recognition using the AUDIT-C [35] to determine the elements 

of the model of care that were recommended for the woman’s alcohol risk level.  

 

Subgroups of pregnant women and maternity services  

Data were collected for characteristics that have previously been reported to be associated with 

variations in the provision of clinical guideline recommendations addressing alcohol 

consumption during pregnancy [15, 19-21]: 

 Pregnant women subgroups. Women reported their age, Aboriginal origin, highest level 

of education completed, and whether this was their first pregnancy. The AUDIT-C [35] 

was used to determine whether the woman had consumed alcohol since pregnancy 

recognition. The woman’s residential postal code was obtained from the electronic 

medical record to determine the woman’s index of social disadvantage. 

 Maternity service subgroups. The antenatal care team and postal code of the service 

(used to determine geographical remoteness of the service) was obtained from the 

electronic appointment system. The type of antenatal care providers seen in the 

antenatal visit was reported by women in the survey. 

 

Statistical analysis 

Statistical analyses were undertaken using SAS version 9.3 [51]. Total AUDIT-C score was 

categorised into levels of risk (No Risk: AUDIT-C score 0; Low Risk: AUDIT-C score 1-2; 

Medium Risk: AUDIT-C score: 3-4; and High Risk: AUDIT-C score: 5+) [52]. Data collected 

for antenatal visits at 27-28 weeks gestation and 35-36 weeks gestation were collapsed into a 

‘subsequent visits’ variable. Receipt of care questions were dichotomised (yes/no) with 

responses of ‘don’t know’ coded as ‘no’.  
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Variables for two of the trial’s four primary outcomes were created for analyses (assessment 

and complete care). Two other trial outcomes were not included in subgroup analyses as they 

were composites of the included outcomes and to limit the number of interactions explored. 

The two  included outcomes were analysed for two visit types (initial or subsequent visit) due 

to the previously reported differential intervention effect between time points [24]. 

 Assessment of alcohol consumption: reported receipt of assessment consistent with the 

first AUDIT-C question (for women who reported in the survey an AUDIT-C score of 

0) and reported receipt of assessment consistent with all three questions of the AUDIT-

C (for women with AUDIT-C ≥1).  

 Complete care (brief advice and referral) relative to level of alcohol risk: reported 

receipt of advice that it is safest not to consume alcohol during pregnancy and of the 

potential risks associated (all women) and referral offered (for AUDIT-C ≥3). 

 

Condensed response categories were created for the following subgroups of women: age (‘18-

<25 years’ or ‘25-<35 years’ or ‘35 years and older’), Aboriginal origin (‘Aboriginal and/or 

Torres Strait Islander’ or ‘neither Aboriginal or Torres Strait Islander’), highest education level 

completed (‘completed high school or less’ or ‘completed technical certificate or diploma’ or 

‘completed university or college degree or higher’), consumed alcohol in pregnancy (‘yes’ or 

‘no’). Women’s residential postal codes were used to determine socio-economic disadvantage 

using the Index of Relative Socio-Economic Disadvantage [53] (‘most disadvantaged’ or ‘least 

disadvantaged’). The type of antenatal care team attended was categorised into midwifery-led 

clinic/service (hospital and community-based midwifery clinics, midwifery group practice 

continuity of care and multidisciplinary care for women with social vulnerabilities), medical 

clinic (specialist medical clinics and multi-disciplinary care for women with complex medical 
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needs) and AMIHS. The postal codes of the antenatal care team were used to determine 

geographic remoteness using the Access/Remoteness Index [54] of Australia (‘major city’ or 

‘regional or remote’). Types of antenatal care provider seen in the antenatal visit were grouped 

into ‘midwife only’, ‘doctor only’, ‘midwife and doctor’ and ‘Aboriginal Health Worker’. 

 

Descriptive statistics were used to describe characteristics of pregnant women and maternity 

services and care received by women. Logistic regression models were used to compare period 

terms (pre-intervention vs post-intervention) for the two outcomes (assessment and complete 

care) at each of initial and subsequent antenatal visits, by each of the six subgroups of women 

and three subgroups of maternity services (nine models per outcome). All models included an 

interaction term (period term x subgroup) to explore the differential intervention effects over 

time between subgroups. Within subgroup pre-post differences are presented, and described 

when the between group interaction was significant. All models were adjusted for health sector 

(fixed effect; clusters one, two, three) and time (fixed effect; month of antenatal visit) and the 

subsequent antenatal visit models were also adjusted for antenatal visit (fixed effect; 27-28 

weeks gestation, 35-36 weeks gestation). Although the analyses were exploratory, an alpha 

level of 0.01 was used given the multiple comparisons performed. With a total of 36 models 

assessed, based on a Binomial Test, there would be a 30% probability of seeing one or more 

significant interaction tests due to chance alone. Therefore, any interactions resulting from this 

sub-group analysis that are significant must be interpreted with caution and only be used for 

the purpose of hypothesis generation. Due to the small sample sizes for AMIHS (type of 

antenatal care team) and Aboriginal Health Workers (type of antenatal provider), measures of 

intervention effectiveness are not displayed for these subgroup categories. 
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RESULTS 

Over the 35-month study period, 11384 women were selected to participate in the survey, 

10116 (88.9%) women were deemed eligible on the day of attempted contact and 7571 (74.8%) 

of these women were contactable. Of the 7386 women who were deemed eligible on contact, 

5909 (80.0%) consented to participate. A total 5694 surveys were completed by pregnant 

women, with 1845 completed for an initial antenatal visit and 3849 for a subsequent antenatal 

visit (Figure 8.1).  

 

 

 

Figure 8.1 Recruitment at pre- and post-intervention for initial and subsequent antenatal 

visits 
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The majority of women who completed the survey did not identify as Aboriginal (95%), were 

aged 25 to 35 years old (64%) and were not in their first pregnancy (60%). Most pregnant 

women attended a midwifery led clinic/service (90%) for their initial antenatal visit and saw a 

midwife only (79%). At subsequent visits, the majority of pregnant women attended a medical 

clinic (52%) or midwifery led clinic/service (46%) and saw a midwife only (58%), both 

midwife and doctor (23%) or doctor only (17%). Nine percent of women reported consuming 

alcohol since pregnancy recognition (Table 8.1).  
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Table 8.1 Characteristics of pregnant women and maternity services at pre- and post-

intervention  

Characteristics  Initial antenatal visit Subsequent antenatal 

visits 

Pre-

intervention 

(N=683) 

Post- 

intervention 

(N=1162) 

Pre-

intervention 

(N=1309) 

Post-

intervention 

(N=2540) 

n (%) n (%) n (%) n (%) 

Age 

18 - <25 years 

25 - < 35 years 

35 years + 

 

139 (20%) 

433 (63%) 

111 (16%) 

 

200 (17%) 

736 (63%) 

226 (19%) 

 

251 (19%) 

844 (65%) 

213 (16%) 

 

368 (14%) 

1622 (64%) 

548 (22%) 

Aboriginal origin 42 (6%) 67 (6%) 80 (6%) 115 (5%) 

  Highest education level completed  

  Completed high school or less 

  Completed technical certificate or 

diploma 

  Completed university or college 

degree or higher 

 

211 (31%) 

252 (37%) 

 

220 (32%) 

 

345 (30%) 

400 (34%) 

 

417 (36%) 

 

379 (29%) 

488 (37%) 

 

440 (34%) 

 

615 (24%) 

899 (36%) 

 

1021 (40%) 

Area index of disadvantage  

  Most disadvantaged 

  Least disadvantaged 

 

427 (63%) 

256 (37%) 

 

615 (53%) 

547 (47%) 

 

826 (63%) 

483 (37%) 

 

1298 (51%) 

1241 (49%) 

First pregnancy  271 (40%) 459 (40%) 547 (42%) 1016 (40%) 

Consumed alcohol in pregnancy  51 (7%) 95 (8%) 135 (10%) 236 (9%) 

Antenatal care team geographic 

remoteness 

  Major city 

  Regional and remote 

 

 

400 (59%) 

283 (41%) 

 

 

885 (76%) 

277 (24%) 

 

 

749 (57%) 

560 (43%) 

 

 

1941 (76%) 

598 (24%) 

Antenatal care team  

  Midwifery led clinic/service 

  Medical clinic 

 

626 (92%) 

51 (7%) 

 

 

1033 (89%) 

118 (10%) 

 

 

581 (44%) 

708 (54%) 

 

 

1190 (47%) 

1302 (51%) 
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Aboriginal Maternal Infant Health 

Service 

6 (1%) 11 (1%) 20 (2%) 39 (2%) 

Provider/s in antenatal visit 

  Midwife only 

  Doctor only 

  Midwife and doctor  

  Aboriginal Health Worker 

 

525 (78%) 

27 (4%) 

120 (18%) 

4 (1%) 

 

926 (80%) 

49 (4%) 

174 (15%) 

8 (1%) 

 

669 (51%) 

281 (22%) 

342 (26%) 

14 (1%) 

 

1582 (62%) 

382 (15%) 

555 (22%) 

18 (1%) 

Demographic variables are missing data from between 1 and 9 participants. 

 

Differential effectiveness of the practice change intervention at the initial antenatal visit  

Overall, the practice change intervention was effective in increasing pregnant women’s receipt 

of assessment of alcohol consumption (OR: 1.45; 95% CI: 1.17, 1.79) and complete care (OR: 

1.51; 95% CI: 1.23, 1.86) at the initial antenatal visit (Table 8.2). There were no significant 

differential intervention effects over time between any subgroups of pregnant women or 

maternity services and the outcomes of assessment and complete care at initial antenatal visits.  

 

Differential effectiveness of the practice change intervention at subsequent antenatal 

visits 

Overall, the practice change intervention was effective in increasing pregnant women’s receipt 

of assessment of alcohol consumption (OR: 4.64; 95% CI: 3.71, 5.80) and complete care (OR: 

2.91; 95% CI: 2.33, 3.62) at subsequent antenatal visits (Table 8.3). There were significant 

differential intervention effects over time between Aboriginal origin subgroups and assessment 

of alcohol consumption (interaction p-value <0.01). Significantly greater within group 

intervention effects were found for non-Aboriginal women (pre: 7.82% vs post: 26.64%; OR: 

5.34; 95% CI: 4.17, 6.83) than Aboriginal women (pre: 21.52% vs post: 31.30%; OR: 1.95; 

95% CI: 0.99, 3.85).  
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The intervention effect also differed significantly between women who consumed alcohol in 

pregnancy subgroups and assessment at subsequent antenatal visits (interaction p-value 

<0.001). Greater within group effects were found for women who reported that they had not 

consumed alcohol in pregnancy (pre: 8.70% vs post: 28.76%; OR: 5.22; 95% CI: 4.11, 6.65) 

than those who reported that they had (pre: 8.15% vs post: 8.51%; OR: 1.28; 95% CI: 0.59, 

2.78).  

 

There were no significant interactions between subgroups of maternity services and 

effectiveness of the intervention over time in improving assessment and complete care 

outcomes at subsequent antenatal visits.  
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Table 8.2 Initial antenatal visit: Differential effectiveness of the practice change intervention by subgroups of pregnant women and 

maternity services  

 Assessment (AUDIT-C) Complete care (advice safest not to consume, explanation of 

potential risks and referral offer if required) 

Pre-

intervention 

n (%) 

Post-

intervention 

n (%) 

Within group 

OR (95% CI) 

Between 

group 

Interaction 

p-value 

Pre-

intervention 

 n (%) 

Post-

intervention  

n (%) 

Within group 

OR (95% CI) 

Between 

group 

Interaction 

p-value 

All women  451 

(66.13%) 

821 

(70.71%) 

1.45  

(1.17, 1.79) 

 243 

(35.63%) 

477  

(41.09%) 

1.51  

(1.23, 1.86) 

 

Age    0.06    0.08 

  18-<25 96  

(69.57%) 

127 

(63.50%) 

0.85  

(0.52, 1.36) 

 74  

(53.62%) 

109  

(54.50%) 

1.22  

(0.78, 1.91) 

 

  25-<35 284 

(65.59%) 

534 

(72.65%) 

1.61  

(1.23, 2.12) 

 135 

(31.18%) 

302 

 (41.09%) 

1.87  

(1.43, 2.45) 

 

  35+  71  

(63.96%) 

160 

(70.80%) 

1.53 

 (0.93, 2.50) 

 34  

(30.63%) 

66  

(29.20%) 

1.08  

(0.65, 1.80) 

 

Aboriginal origin    0.18    0.16 

  Yes 31  

(75.61%) 

45  

(68.18%) 

0.78  

(0.32, 1.91) 

 23  

(56.10%) 

31  

(46.97%) 

0.89  

(0.40, 1.99) 

 

  No  420 

(65.52%) 

775 

(70.84%) 

1.45  

(1.16, 1.83) 

 220 

(34.32%) 

446  

(40.77%) 

1.61  

(1.29, 2.01) 

 

Education level    0.79    0.73 

   Completed high school certificate or 

less 

143 

(68.10%) 

242 

(70.35%) 

1.28 

(0.87, 1.88) 

 96  

(45.71%) 

176  

(51.16%) 

1.56  

(1.08, 2.23) 

 

   Completed technical certificate or 

diploma 

172 

(68.25%) 

294 

(73.50%) 

1.45  

(1.01, 2.07) 

 90  

(35.71%) 

179  

(44.75%) 

1.74  

(1.24, 2.44) 

 

Completed university or college degree 

or higher  

136 

(61.82%) 

285 

(68.35%) 

1.52  

(1.07, 2.17) 

 57  

(25.91%) 

122  

(29.26%) 

1.42  

(0.97, 2.08) 
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Area index of disadvantage    0.63    0.46 

  Most disadvantaged 290 

(68.08%) 

447 

(72.80%) 

1.48  

(1.10, 1.99) 

 161 

(37.79%) 

272  

(44.30%) 

1.65  

(1.25, 2.18) 

 

  Least disadvantaged  161 

(62.89%) 

374 

(68.37%) 

1.33  

(0.97, 1.84) 

 82  

(32.03%) 

205  

(37.48%) 

1.41  

(1.02, 1.95) 

 

First pregnancy    0.60    0.25 

  Yes 178 

(65.68%) 

317 

(69.06%) 

1.32  

(0.94, 1.84) 

 117 

(43.17%) 

212 

(46.19%) 

1.35  

(0.98, 1.86) 

 

  No  273 

(66.42%) 

504 

(71.79%) 

1.48  

(1.12, 1.95) 

 126 

(30.66%) 

265  

(37.75%) 

1.71  

(1.30, 2.26) 

 

Consumed alcohol in pregnancy    0.41    0.22 

  Yes 12  

(23.53%) 

21  

(22.34%) 

1.04  

(0.46, 2.37) 

 11  

(21.57%) 

34  

(36.17%) 

2.51  

(1.12, 5.60) 

 

  No 439 

(69.57%) 

800 

(74.98%) 

1.48  

(1.17, 1.89) 

 232 

(36.77%) 

443  

(41.52%) 

1.49  

(1.19, 1.86) 

 

Antenatal care team geographic 

remoteness  

   0.70    0.24 

  Regional or rural 171 

(73.39%) 

129 

(78.66%) 

1.29  

(0.79, 2.12) 

 98  

(42.06%) 

97  

(59.15%) 

1.92  

(1.26, 2.95) 

 

  Major city  280 

(62.36%) 

692 

(69.41%) 

1.44  

(1.12, 1.84) 

 145 

(32.29%) 

380  

(38.11%) 

1.44  

(1.12, 1.84) 

 

Antenatal care team     0.81    0.25 

  Midwifery led clinic/service 416 

(66.56%) 

743 

(71.93%) 

1.46  

(1.15, 1.84) 

 226 

(36.16%) 

425  

(41.14%) 

1.52  

(1.21, 1.90) 

 

  Medical clinic 30  

(58.82%) 

70  

(59.32%) 

1.21  

(0.61, 2.40) 

 11  

(21.57%) 

46  

(38.98%) 

3.00  

(1.37, 6.57) 

 

  Aboriginal Maternal Infant Health   

Service 

5  

(83.33%) 

8  

(80.00%) 

-  6  

(100.00%) 

6  

(60.00%) 

-  

Provider/s in antenatal visit    0.74    0.15 
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  Midwife only 358 

(68.19%) 

670 

(72.35%) 

1.39  

(1.08, 1.79) 

 194 

(36.95%) 

395  

(42.66%) 

1.55  

(1.22, 1.97) 

 

  Doctor only 13  

(48.15%) 

24  

(48.98%) 

1.10  

(0.42, 2.88) 

 11 

 (40.74%) 

12 

 (24.49%) 

0.49  

(0.18, 1.39) 

 

  Midwife and doctor  72  

(60.00%) 

120 

(68.97%) 

1.67  

(1.01, 2.76) 

 34  

(28.33%) 

64  

(36.78%) 

1.90  

(1.13, 3.19) 

 

  Aboriginal Health Worker  3  

(75.00%) 

4  

(57.14%) 

-  2  

(50.00%) 

3  

(42.86%) 

-  
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Table 8.3 Subsequent antenatal visits: Differential effectiveness of the practice change intervention by subgroups of pregnant women 

and maternity services 

 Assessment (AUDIT-C) Complete care (advice safest not to consume, explanation of 

potential risks and referral offer if required) 

Pre-

intervention 

n (%) 

Post-

intervention 

n (%) 

Within group 

OR (95% CI) 

Between 

group 

Interaction 

p-value 

Pre-

intervention 

n (%) 

Post-

intervention  

 n (%) 

Within group  

OR (95% CI) 

Between 

group 

Interaction 

p-value 

All women  113  

(8.65%) 

682 

(26.88%) 

4.64  

(3.71, 5.80) 

 124  

(9.49%) 

507  

(19.98%) 

2.91  

(2.33, 3.62) 

 

Age    0.17    0.06 

  18-<25 31  

(12.40%) 

113 

(30.71%) 

3.79  

(2.42, 5.93) 

 48  

(19.20%) 

111  

(30.16%) 

2.10  

(1.41, 3.13) 

 

  25-<35 64  

(7.58%) 

443 

(27.35%) 

5.77  

(4.30, 7.74) 

 62  

(7.35%) 

316 

 (19.51%) 

3.76  

(2.79, 5.09) 

 

  35+  18  

(8.45%) 

125 

(22.81%) 

3.78  

(2.22, 6.43) 

 14  

(6.57%) 

79 

 (14.42%) 

2.80  

(1.54, 5.09) 

 

Aboriginal origin    <0.01    0.04 

  Yes 17 

 (21.52%) 

36  

(31.30%) 

1.95  

(0.99, 3.85) 

 20  

(25.32%) 

35 

 (30.43%) 

1.55  

(0.80, 3.00) 

 

  No  96  

(7.82%) 

645 

(26.64%) 

5.34  

(4.17, 6.83) 

 104  

(8.47%) 

471  

(19.45%) 

3.19  

(2.50, 4.06) 

 

Education level    0.08    0.82 

Completed high school certificate or 

less 

46  

(12.17%) 

174 

(28.29%) 

3.54  

(2.45, 5.11) 

 57  

(15.08%) 

180  

(29.27%) 

2.82  

(2.00, 3.98) 

 

Completed technical certificate or 

diploma 

41  

(8.40%) 

242 

(26.95%) 

5.00  

(3.46, 7.22) 

 43  

(8.81%) 

184  

(20.49%) 

3.20  

(2.22, 4.61) 

 

Completed university or college 

degree or higher  

26  

(5.91%) 

263 

(25.78%) 

6.59  

(4.29, 10.13) 

 24  

(5.45%) 

141  

(13.82%) 

3.28  

(2.08, 5.18) 
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Area index of disadvantage    0.33    0.54 

  Most disadvantaged 82  

(9.94%) 

358 

(27.62%) 

4.43  

(3.33, 5.89) 

 90  

(10.91%) 

285  

(21.99%) 

2.78  

(2.10, 3.67) 

 

  Least disadvantaged  31  

(6.43%) 

324 

(26.13%) 

5.62  

(3.80, 8.30) 

 34  

(7.05%) 

222  

(17.90%) 

3.21  

(2.19, 4.71) 

 

First pregnancy    0.44    0.86 

  Yes 46  

(8.42%) 

287 

(28.28%) 

5.34  

(3.78, 7.56) 

 64  

(11.72%) 

239  

(23.55%) 

2.91  

(2.13, 3.98) 

 

  No  67  

(8.80%) 

395 

(25.97%) 

4.51  

(3.37, 6.03) 

 60  

(7.88%) 

267  

(17.55%) 

3.02  

(2.22, 4.11) 

 

Consumed alcohol in pregnancy    <0.001    0.30 

  Yes 11 

 (8.15%) 

20  

(8.51%) 

1.28  

(0.59, 2.78) 

 10  

(7.41%) 

50  

(21.28%) 

4.18  

(2.02, 8.63) 

 

  No 102  

(8.70%) 

662 

(28.76%) 

5.22  

(4.11, 6.65) 

 114  

(9.73%) 

457  

(19.85%) 

2.82  

(2.22, 3.57) 

 

Antenatal care team geographic 

remoteness 

   0.41    0.78 

  Regional or rural 47  

(10.49%) 

117 

(32.87%) 

5.52  

(3.67, 8.32) 

 53  

(11.83%) 

95  

(26.69%) 

3.03  

(2.04, 4.51) 

 

  Major city  66  

(7.68%) 

563 

(25.85%) 

4.50  

(3.42, 5.93) 

 71  

(8.27%) 

409  

(18.78%) 

2.83  

(2.15, 3.72) 

 

Antenatal care team     0.19    0.89 

  Midwifery led clinic/service 49  

(8.45%) 

357 

(30.00%) 

5.99  

(4.28, 8.40) 

 57  

(9.83%) 

238  

(20.00%) 

2.85  

(2.06, 3.95) 

 

  Medical led clinic 60  

(8.49%) 

303 

(23.31%) 

4.02  

(2.96, 5.46) 

 60  

(8.49%) 

244  

(18.77%) 

3.05  

(2.23, 4.16) 

 

  Aboriginal Maternal Infant Health 

Service  

4  

(20.00%) 

17  

(43.59%) 

-  7  

(35.00%) 

20  

(51.28%) 

-  

Provider/s in antenatal visit    0.62    0.66 
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  Midwife only 63  

(9.42%) 

462 

(29.24%) 

4.91  

(3.65, 6.60) 

 77  

(11.51%) 

342  

(21.65%) 

2.58  

(1.95, 3.42) 

 

  Doctor only 18  

(6.41%) 

60  

(15.71%) 

3.36 

 (1.92, 5.89) 

 14  

(4.98%) 

45  

(11.78%) 

3.15  

(1.68, 5.91) 

 

  Midwife and doctor  30  

(8.77%) 

150 

(27.03%) 

5.00  

(3.23, 7.74) 

 30  

(8.77%) 

111  

(20.00%) 

3.32  

(2.13, 5.17) 

 

  Aboriginal Health Worker  2  

(14.29%) 

9  

(50.00%) 

-  2  

(14.29%) 

8  

(44.44%) 

-  
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DISCUSSION 

This is the first reported study to explore the differential effectiveness of a practice change 

intervention designed to improve antenatal care addressing alcohol consumption during 

pregnancy between subgroups of pregnant women and maternity services. Overall, the study 

found limited evidence of differential effectiveness of the intervention between subgroups of 

pregnant women and no evidence of differential effectiveness between types or location of 

maternity services. There were no significant differential effects of the intervention between 

any of the subgroups and either outcome at the initial antenatal visit. For assessment of alcohol 

consumption at subsequent antenatal visits, the intervention effect differed between Aboriginal 

origin subgroups and women’s alcohol consumption in pregnancy subgroups. These 

exploratory results suggest that the model of care that was implemented in public maternity 

services was appropriate for delivery to most groups of pregnant women and that the 

implementation strategies utilised to support care provision similarly addressed barriers that 

existed across different service types, locations and professional groups.  

  

The practice change intervention may have produced differential effects in assessment at 

subsequent antenatal visits between Aboriginal and non-Aboriginal women, with greater 

increases for the latter group who had lower reported prevalence pre-intervention (21.52% vs 

7.82%). Non-Aboriginal women had more than 5-times the odds of receiving assessment post-

intervention compared to pre-intervention (OR: 5.34; 95% CI: 4.17, 6.83), whereas Aboriginal 

women’s odds increased by almost double (OR: 1.95; 95 CI: 0.99, 3.85). Some components of 

the practice change strategies may have contributed to a greater intervention effect for non-

Aboriginal women compared to Aboriginal women. Care provision data supplied to antenatal 

providers and maternity managers as part of the audit and feedback and performance 

monitoring strategies included a breakdown by women’s Aboriginal origin. This strategy 
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demonstrated that, at pre-intervention, non-Aboriginal women were receiving assessment at 

lower rates than Aboriginal women and may have prompted antenatal providers to address this 

differential. Further, as previous studies have reported that antenatal providers selectively 

assess women based on assumptions of those most likely to be consuming alcohol in 

pregnancy, such as Aboriginal women [9, 55, 56], the educational meetings directed antenatal 

providers to assess all women, irrespective of their characteristics. Continued research and 

practice to test and identify strategies that are both effective and culturally appropriate is 

warranted to ensure that Aboriginal women benefit from any practice change intervention 

seeking to improve antenatal care addressing alcohol consumption during pregnancy. Of the 

304 Aboriginal women who completed a survey, 76 were attending an AMIHS and 228 were 

attending a general antenatal team (midwifery or medical team). As Aboriginal women 

attending an AMIHS had higher reported rates of care than Aboriginal women as a group, the 

specific strategies used by AMIHS in providing culturally responsive services could be used to 

inform adaptations to the care provided to Aboriginal women for alcohol consumption in 

general medical and midwifery clinics. Further, given that the prevalence of assessment and 

care for both groups of women remain low post-intervention, additional strategies could be 

tested to determine whether further equitable increases in care provision can be achieved.  

 

The exploratory results also suggested a differential intervention effect for assessment of 

alcohol consumption at subsequent antenatal visits by women’s alcohol consumption in 

pregnancy status. Improvements in assessment were found for women who reported that they 

had not consumed alcohol in pregnancy (OR: 5.22; 95% CI: 4.11, 6.65), whereas no 

improvements were found for women who had (OR: 1.28; 95% CI: 0.59, 2.78). This is in 

contrast to a previous study in maternity services that found no differences in the effectiveness 

of a practice change intervention in improving assessment of smoking status between current 
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smokers and ex-smokers [33] suggesting possible differences in intervention effect on provider 

behaviour by different risk factors or due to differences in the practice change strategies. 

Modifications were made to electronic medical records in this study to include alerts on 

women’s files when alcohol consumption during pregnancy was identified at the initial visit. 

It is possible that antenatal providers were using these alerts from the initial visit to identify 

alcohol risk at subsequent antenatal visits rather than repeating the AUDIT-C assessment at 

each subsequent visit. Receipt of complete care (21.28%) was higher than assessment (8.51%) 

following the intervention for women consuming alcohol. This may indicate that antenatal 

providers prefer to have a general conversation with women about their alcohol consumption 

instead of asking the assessment questions again verbatim [57] or see greater benefit in 

reinforcing previous advice and referrals, than in re-assessing risk as found in a study of 

obstetrician’s views about provision of tobacco smoking care [58]. However, assessment of 

alcohol consumption at each subsequent visit is a critical element of the model of care as a 

woman’s level of risk may change between antenatal visits as demonstrated by the increasing 

prevalence of alcohol consumption in pregnancy found in the Australian Triple B cohort study 

(first trimester: 19%; second: 29%; and third: 30% [59]). Mitigating such changes in alcohol 

consumption behaviours requires the delivery of different advice and support at different points 

of time. Future research could assess the methods being used by antenatal providers to identify 

alcohol consumption risk over time and explore barriers to reassessing alcohol consumption 

using a validated tool at subsequent visits for women who previously reported consuming 

alcohol. Such information could inform tailored adaptations to the practice change intervention 

to facilitate improvements in the provision of this element of care for women consuming 

alcohol throughout pregnancy. Tailored adaptions that could be tested include training 

antenatal providers to ask assessment questions in a conversational manner, such as Healthy 

Conversation Skills [60], and assessing risk prior to the appointment using electronic 
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applications, which is reported by pregnant women as a preferred method over face-to-face 

questioning [61] and shown to be an effective solution for other health risks and in other 

settings [62]. 

 

There were no significant differences in intervention effectiveness between maternity service 

types and locations and receipt of care outcomes at both the initial and subsequent antenatal 

visits. This suggests that the implementation strategies similarly reached all professional 

groups and were similarly effective in supporting care provision across different types of 

maternity services, including medical clinics, midwifery led services and AMIHS, and by 

location (rural/regional and urban). This result is similar to the Better Birth trial that found no 

significant differences between professional subgroups and adherence to essential birth 

practices after peer coaching [31]. It is also consistent with one of the outcomes from the multi-

strategy implementation study conducted in the United States that found no differences 

between medical and non-medical led clinics in referrals to smoking cessation support services 

following an intervention involving clinical practice guidelines, educational meetings and 

materials and outreach visits [32]. The observed similar effectiveness of the practice change 

intervention between the different types and locations of maternity services may reflect the 

implementation strategies selected to address both system and individual clinician barriers 

being elicited from a representative sample of antenatal providers. The systems level strategies, 

were evidence-based and designed to be equally accessible to all services and providers. 

Further, clinician level strategies were tailored to fit with the usual processes of each specific 

service location, service type and profession type to enhance accessibility. Systematic review 

evidence supports the overall effectiveness of such tailored intervention approaches in 

improving healthcare practices [63], however, prior to this study limited empirical evidence 

existed as to whether such interventions produce similar effects for all groups of services and 
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patients involved. Further replication studies that use such a tailored approach to strategy 

development and delivery are required to determine whether they result in equal benefits for 

all maternity services and providers. 

 

This study should be interpreted in light of a number of strengths and limitations. The subgroup 

analyses were not pre-specified, but were based on existing literature regarding characteristics 

of maternity services and women associated with variations in implementation of guideline-

recommended care for addressing alcohol consumption during pregnancy. Due to the high 

number of models assessed caution needs to be applied when interpreting the results of these 

subgroup analyses. Any interactions that were found to be significant may be due simply to the 

multiple comparisons that were performed. These exploratory results should only be used for 

the purpose of hypothesis generation and not as the basis for changing practice. While the large 

sample size of the trial allowed for most subgroup analyses, a number of subgroups were too 

small to report on measures of intervention effectiveness and some observed trends may have 

reached statistical significance if sufficiently powered. Nonetheless, the findings of this 

exploratory study provide useful data for hypothesis generation of targeted areas for the testing 

of additional strategies to ensure equitable impact of practice change interventions.  

 

CONCLUSION  

This exploratory study found no evidence of differential intervention effects between types and 

locations of maternity services and limited evidence of differential effects between subgroups 

of pregnant women for assessment of alcohol consumption following a multi-strategy practice 

change intervention. There was evidence suggesting a differential intervention effect for 

assessment by Aboriginal origin and women’s alcohol consumption in pregnancy subgroups at 

subsequent antenatal visits. Given the critical importance of improving care equitably for all 
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groups of women, particularly those who are vulnerable or at greatest risk, more research is 

needed to identify implementation strategies that address not only existing deficits in antenatal 

care, but ensure that all groups benefit equally from any intervention to improve care. Whilst 

the results of subgroup analyses are exploratory and further replication studies are needed, this 

suggests tailored adaptations to the intervention may be beneficial to support increases in 

antenatal care addressing alcohol consumption during pregnancy. 
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This chapter provides a summary of the findings addressing each of the thesis aims and then 

discusses two key implications for future research and practice.  

 

The aims of this thesis were to:  

 assess pregnant women’s reported receipt of antenatal care addressing alcohol 

consumption during pregnancy consistent with clinical guideline recommendations 

(assess, advise, refer) at two antenatal visit types (initial and subsequent) in public 

maternity services;  

 assess the characteristics of pregnant women and maternity services associated with the 

receipt of guideline recommended antenatal care addressing alcohol consumption 

during pregnancy; 

 quantitatively assess pregnant women’s acceptability of each of the guideline 

recommended care elements; 

 comprehensively assess antenatal provider and manager barriers to the implementation 

of clinical guideline recommendations for addressing alcohol consumption during 

pregnancy using a consolidated implementation framework; 

 synthesise the evidence from controlled studies regarding the effectiveness of 

implementation strategies in improving guideline recommended care addressing 

modifiable risk factors (alcohol consumption, tobacco smoking and weight gain) in 

pregnancy care focussed settings (preconception and antenatal); 

 develop and evaluate the effectiveness of a theoretically, empirically and end-user 

informed practice change intervention in improving the provision of antenatal care 

addressing alcohol consumption during pregnancy in public maternity services; and 

 explore whether the practice change intervention has equitable impacts across 

subgroups of pregnant women and types and location of maternity services. 
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THESIS FINDINGS 

Chapter 1. Introduction: The harms of alcohol consumption during pregnancy and 

strategies to support the implementation of guideline recommended antenatal care in 

public maternity services 

Chapter 1 outlined the direct and indirect harms of alcohol to the individual, other people and 

broader society and demonstrated the considerable burden of consumption in the general 

population. Pregnant women were identified as a priority population for reducing such alcohol-

related harms due to the range of adverse outcomes associated with maternal alcohol 

consumption. Although international and national guidelines consistently recommend pregnant 

women do not consume alcohol, the prevalence of alcohol consumption at any stage during 

pregnancy was reported to be high (international: 10%; Australia: 55% to 82%).  

 

Both systematic review evidence and international and Australian guidelines and strategies 

supported the delivery of brief interventions addressing alcohol consumption in antenatal care 

settings. Clinical guidelines consistently recommend that all pregnant women routinely receive 

antenatal care that includes three evidence-based elements (assess, advise, refer) delivered at 

initial and subsequent antenatal visits. Despite such recommendations, a limited number of 

studies to date suggested that such care is sub-optimally and inconsistently provided in public 

maternity services. However, as most studies utilised clinician self-report and none reported 

the delivery of all care elements, including by type of visit, a need for further research to 

determine pregnant women’s self-reported receipt of recommended antenatal care addressing 

alcohol consumption was identified. Despite a number of qualitative studies reporting that 

pregnant women consider antenatal care addressing alcohol consumption to be acceptable, a 

need to quantitatively examine the representativeness of such views in a large sample of 

pregnant women was also identified.   
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Evidence of barriers health professionals face in providing antenatal care addressing alcohol 

consumption was presented. Clinician lack of knowledge and perception that such care could 

negatively impact the client-clinician relationship, were suggested as key barriers. Few 

barriers, other than lack of time available in antenatal visits, were identified at the clinical 

environment level. None of the identified studies utilised a consolidated implementation 

framework to ensure a comprehensive approach to barrier assessment, or reported on the 

barriers faced by maternity managers despite their pivotal role in supporting guideline 

implementation. Given these findings, a need for further research to assess antenatal provider 

and manager barriers to the implementation of clinical guideline recommendations addressing 

alcohol consumption using a consolidated implementation framework was identified.  

 

Practice change interventions consisting of evidence-based implementation strategies were 

identified as a potential solution to addressing barriers to the implementation of antenatal care 

guidelines. Cochrane review evidence was found to support the effectiveness of such strategies 

in improving clinician implementation of a range of recommended care practices in various 

healthcare settings. However, no synthesis of such evidence specific to improving care for 

modifiable risk factors in pregnancy care settings was identified other than for tobacco 

smoking. Only one controlled study was identified that had tested an implementation strategy 

(educational meetings) to improve antenatal care addressing alcohol consumption. Although 

the study found significant improvements in advice provision (RR: 2.66; 95% CI: 1.27, 5.56; 

p=0.005), it had a number of limitations, including: non-randomised study design; focus on 

only one element of the guideline recommendations (advice not to consume and of the potential 

risks); small sample size (n=67); and the absence of the use of a theoretical framework, 

empirical evidence and consideration of local context and end-users in the intervention design. 
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Based on these evidence gaps, the chapter concluded that further research was required to 

develop and evaluate a theoretically, empirically and locally informed practice change 

intervention in improving antenatal care addressing alcohol consumption. 

 

Chapter 2. Antenatal care addressing alcohol consumption during pregnancy in public 

maternity services: pregnant women’s reported receipt and acceptability of care and 

associated characteristics 

A cross-sectional study was undertaken to examine pregnant women’s reported receipt and 

acceptability of antenatal care addressing alcohol consumption during pregnancy consistent 

with international and national clinical guideline recommendations. A survey (telephone or 

online) was conducted with 1363 pregnant women who had recently attended a public 

maternity service for an initial or subsequent (27-28 weeks gestation or 35-36 weeks gestation) 

antenatal visit. The study found that 64.3% of pregnant women reported receiving an 

assessment of their alcohol consumption consistent with the Alcohol Use Disorders 

Identification Test – Consumption (AUDIT-C) at the initial antenatal visit and 7.8% at 

subsequent visits. Just over one third of pregnant women (34.9%) reported receiving complete 

care (advice and referral) relevant to their self-reported level of alcohol consumption at the 

initial antenatal visit and 8.7% at subsequent antenatal visits. Pregnant women’s reported 

receipt of all guideline elements (assessment, advice and referral) was low at both visit types 

(initial antenatal visit: 27.9%; subsequent antenatal visits: 3.8%).  

 

Characteristics that significantly decreased the odds of receiving all guideline elements at the 

initial antenatal visit were: higher educational attainment; residing in an area of higher 

advantage; not a first pregnancy; and urban service location. Characteristics that significantly 

decreased the odds of receiving all guideline elements at subsequent antenatal visits were: older 
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age and non-Aboriginal origin. Each of the recommended care elements were highly acceptable 

to pregnant women: assessment of alcohol consumption (98.7%); assessment of alcohol 

consumption at multiple visits (88.3%); advice not to consume alcohol (98.6%); advice on the 

potential risks (99.3%); referral to telephone counselling (99.0%); and referral to a drug and 

alcohol service (99.4%). These findings were consistent with those of previous studies 

confirming the need for further research to explore and address barriers to antenatal clinician 

implementation of guideline recommended care addressing alcohol consumption.  

 

Chapter 3. Barriers to the implementation of clinical guidelines addressing alcohol 

consumption in public maternity services: A cross-sectional survey using the theoretical 

domains framework 

A cross-sectional study was undertaken to comprehensively assess barriers to the provision of 

antenatal care addressing alcohol consumption during pregnancy in public maternity services. 

Thirty-three antenatal care providers and eight managers completed a survey that was 

developed based on 11 domains of the Theoretical Domains Framework (TDF). The TDF 

domains that were found to impede health professional provision of such antenatal care were: 

environmental context and resources; social influences; beliefs about capabilities; behavioural 

regulation; skills; beliefs about consequences; and emotion regulation. For managers, the TDF 

domains identified as barriers were: emotion regulation; environmental context and resources; 

memory, attention and decision processes; beliefs about consequences; beliefs about 

capabilities; and social influences. This was the first study to use a consolidated 

implementation framework to provide a comprehensive assessment of the barriers faced by 

antenatal care providers and managers in addressing alcohol consumption with pregnant 

women. The results provided formative data to assist with the selection of evidence-based 
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implementation strategies that could be tested to improve antenatal care addressing alcohol 

consumption in public maternity services. 

 

Chapters 4 and 5. Implementation strategies to improve guideline recommended 

preconception and antenatal care addressing tobacco smoking, weight management and 

alcohol consumption: a systematic review (including protocol) 

Chapter 4 described the methods and Chapter 5 the results of a systematic review to assess the 

effectiveness of strategies to improve the implementation of preconception and antenatal care 

addressing tobacco smoking, weight management and alcohol consumption. The review was 

conducted in line with the methods recommended by the Cochrane Handbook for Systematic 

Reviews of Interventions. Eligibility criteria included: randomised and non-randomised study 

designs with a parallel comparison group; interventions conducted with health 

services/professionals who are the usual providers of preconception and antenatal care; use of 

strategies targeting improvements in health professional delivered care as defined by the 

Cochrane Effective Practice and Organisation of Care taxonomy; comparison group of usual 

practice/control or alternative strategies; and any quantitative measure of improvements in the 

guideline recommended care elements for each modifiable risk factor. Electronic databases, 

relevant journals and reference lists of included studies were searched.  

 

From 15,203 citations, 14 eligible studies were included in the review. Ten of the studies were 

randomised controlled trials and four non-randomised study designs. Thirteen of the studies 

were conducted in antenatal care settings and one in preconception care. Eight studies sought 

to improve care addressing smoking, four weight management and two alcohol consumption. 

Twelve of the studies tested multiple implementation strategies, with educational meetings and 

educational materials the most commonly included.  
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Meta-analyses of randomised studies found that compared to usual practice/control 

implementation strategies probably increase asking (OR: 2.52; 95% CI: 1.13, 5.59; 3 studies; 

moderate-certainty evidence) and advising (OR: 4.32; 95% CI: 3.06, 6.11; 4 studies; moderate-

certainty evidence) about smoking and assessing weight gain (OR: 57.56; 95% CI: 41.78, 

79.29; 2 studies; moderate-certainty evidence), and may increase assessing (OR: 2.55; 95% CI: 

0.24, 27.06; 2 studies; low-certainty evidence), assisting (OR: 6.34; 95% CI: 1.51, 26.63; 3 

studies; low-certainty evidence) and arranging support (OR: 3.55; 95% CI: 0.50, 25.34; 2 

studies; low-certainty evidence) for smoking. Given the very-low certainty in evidence ratings, 

the true effect of implementation strategies in increasing advice about weight gain (OR: 3.37; 

95% CI: 2.34, 4.84; 2 non-randomised studies; very low-certainty evidence) and alcohol 

consumption (OR: 10.36; 95% CI: 2.37, 41.20; 2 non-randomised studies; very low-certainty 

evidence) compared to usual practice/control was not known.  

 

The lack of evidence to date hampers the ability of researchers, policy makers and health 

professionals to select effective strategies for improving the provision of antenatal care 

addressing modifiable risk factors, particularly for alcohol consumption. The need for further 

rigorous research to address the identified gaps and build certainity in the evidence-base was 

highlighted. 

 

Chapter 6. A practice change intervention to improve antenatal care addressing alcohol 

consumption by women during pregnancy: research protocol for a randomised stepped-

wedge cluster trial 

Chapter 6 outlined the study methods of a practice change intervention to improve antenatal 

care addressing alcohol consumption in public maternity services. The randomised stepped-
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wedge cluster trial was conducted in three health sectors (one urban, two regional/rural) within 

HNELHD, New South Wales, Australia. The three sectors are separate geographically defined 

groupings of maternity services each with their own operational management, and collectively 

provide care to over 6000 women annually.  

 

All public maternity services within the sectors, including medical clinics, midwifery 

clinics/services and AMIHS, received seven months of multi-strategy support to implement a 

recommended model of care for addressing alcohol consumption during pregnancy. The 

recommended model of care was consistent with international and national antenatal clinical 

practice guidelines and consisted of three key elements (assess, advise, refer) that were to be 

provided to women at three antenatal visits (initial antenatal visit, 27-29 weeks gestation and 

35-37 weeks gestation). As per implementation science recommendations, a staged process 

was undertaken to develop the implementation strategies, which included mapping behaviour 

change techniques and implementation strategies to the barriers identified through the TDF 

(Chapter 3), and consulting with Aboriginal stakeholders and clinical partners to refine the 

content and delivery of the implementation strategies for local context. Seven evidence-based 

implementation strategies were identified by this staged process and included in the practice 

change intervention: leadership/managerial supervision; local clinical practice guidelines; 

electronic prompt and reminder system; local opinion leaders/champions; educational meetings 

and educational materials; academic detailing (including audit and feedback); and monitoring 

and accountability for the performance of the delivery of healthcare.  

 

All pregnant women attending a public maternity service had the potential to receive the 

recommended model of care. Weekly cross-sectional data were collected through telephone 

and online surveys with pregnant women following their initial, 27 to 28 weeks gestation and 



CHAPTER 9. Thesis findings and implications for future research and practice  

306 
 

35 to 36 weeks gestation antenatal visit for the duration of the study. The primary outcomes 

were the proportion of pregnant women who reported receipt of: i) assessment of alcohol 

consumption via AUDIT-C; ii) advice that it is safest not to consume alcohol and of the 

potential risks; iii) complete care relative to alcohol risk level (advice and referral); iv) all 

guideline elements relative to alcohol risk level (assessment, advice and referral). Baseline and 

follow-up periods were compared for the three health sectors combined using logistic 

regression models. 

 

Chapter 7. Practice change intervention to improve antenatal care addressing alcohol 

consumption during pregnancy: a randomised stepped-wedge controlled trial 

Chapter 7 reported the primary outcomes of the trial described in Chapter 6 as well as pregnant 

women’s acceptability of receiving the recommended model of care addressing alcohol 

consumption in routine antenatal visits. A total of 5694 telephone and online surveys were 

completed with pregnant women during the 35-month study period (80% consent rate). The 

implementation strategies were effective in increasing pregnant women’s receipt of: 

assessment of alcohol consumption via AUDIT-C (OR: 2.63; 95% CI: 2.26, 3.05); advice that 

it is safest not to consume alcohol during pregnancy and of the potential risks (OR: 2.07; 95% 

CI: 1.78, 2.41); complete care (advice and referral) relative to level of alcohol risk (OR: 2.10; 

95% CI: 1.80, 2.44); and all guideline elements (assessment, advice and referral) relative to 

level of alcohol risk (OR: 2.32; 95% CI: 1.94, 2.76). Significant differential effects were found 

between antenatal visit types for all primary outcomes (p<0.001), with greater effects for 

subsequent visits compared to the initial antenatal visit. There were no significant differences 

in effectiveness by the location of the sector (urban vs regional/rural). The model of care was 

highly acceptable to all pregnant women who received recommended assessment and/or care 
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in routine antenatal visits post implementation support (98.8%), including Aboriginal women 

(95.5%).  

 

The trial demonstrated the effectiveness of a theoretical, empirical and end-user informed 

practice change intervention in improving antenatal care addressing alcohol consumption 

during pregnancy in public maternity services. Although effective and a large effect size 

relative to the literature, only one third of women (33.8%) at follow-up received all guideline 

elements at the initial antenatal visit and less than 20% at subsequent antenatal visits, 

demonstrating a need for further research to identify strategies for ensuring all women receive 

such care. It was further concluded that future research was required to explore the 

characteristics of pregnant women and maternity services associated with intervention 

effectiveness to inform the need for, and development of, tailored adaptions to the 

implementation strategies.  

 

Chapter 8. Differential effectiveness of a practice change intervention to improve 

antenatal care addressing alcohol consumption during pregnancy: exploratory subgroup 

analyses within a randomised stepped-wedge controlled trial 

Post-hoc exploratory subgroup analyses of two of the outcomes presented in Chapter 7 (receipt 

of alcohol assessment and complete care) measured at two antenatal visit types (initial and 

subsequent) were conducted. Logistic regression models examined interactions between pre-

post intervention differences and subgroups of pregnant women (by age, Aboriginal origin, 

education level, area index of disadvantage, gravidity and alcohol consumption in pregnancy) 

and subgroups of maternity services (by geographic remoteness, antenatal service type and 

provider type/s in antenatal visit) previously reported to be associated with variation in 

guideline implementation.  
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No significant differential effects between subgroups of women or type/location of services 

were found for either outcome at the initial antenatal visit. For subsequent antenatal visits, the 

intervention effect differed significantly between subgroups based on Aboriginal origin 

(Aboriginal OR: 1.95; 95% CI: 0.99, 3.85; non-Aboriginal OR: 5.34; 95% CI: 4.17, 6.83; 

p<0.01) and women’s alcohol consumption in pregnancy (women who consumed alcohol OR: 

1.28; 95% CI: 0.59, 2.78; women who did not consume alcohol OR: 5.22; 95% CI: 4.11, 6.65; 

p<0.001) for assessment of alcohol consumption. The study results suggested that additional 

equity focussed strategies are required that enable Aboriginal women to benefit equally from 

practice change interventions seeking to improve antenatal care addressing alcohol 

consumption. Further, additional strategies are required to increase assessment of alcohol 

consumption for women consuming alcohol in pregnancy at subsequent visits to ensure that 

those women at greater risk have their care needs met by public maternity services.  
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IMPLICATIONS FOR FUTURE RESEARCH AND PRACTICE  

The preceding chapters of this thesis demonstrated a need to improve antenatal care addressing 

alcohol consumption during pregnancy; that such care is acceptable to pregnant women; and 

that implementation strategies can increase care provision in initial and subsequent antenatal 

visits. These findings have extended the limited existing research evidence-base and have 

practical implications for policy makers and maternity services. The following sections will 

explore two key issues identified to further advance research and practice in this area: i) a need 

to further increase the proportion of women who receive antenatal care addressing alcohol 

consumption during pregnancy through iterative care improvement approaches; and ii) a need 

to sustain care provision after the withdrawal of active implementation support. 

 

Further increasing the proportion of women who receive antenatal care addressing 

alcohol consumption during pregnancy through iterative improvement approaches 

As shown in Chapter 7, the practice change intervention was effective in increasing all 

guideline recommended elements for addressing alcohol consumption during pregnancy. 

Compared to a 2015 Cochrane review of implementation strategies tailored to address barriers 

to evidence-based care provision (OR: 1.56; 95% CI: 1.27, 1.93) [1], greater effects were found 

across all outcomes overall (OR range: 2.07 to 2.63), with even greater effect sizes found at 

subsequent antenatal visits (OR range: 2.40 to 5.39). Although the practice change intervention 

was effective, the majority of women post-intervention still did not report receipt of: 

assessment of alcohol consumption at subsequent antenatal visits (73.1%); and complete care 

at the initial (58.9%) and subsequent antenatal visits (80.0%). This highlights the need to 

identify ways to further increase the proportion of pregnant women who have alcohol 

consumption addressed as part of routine antenatal care.  
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Improvements in healthcare are rarely breakthrough in nature; rather they tend to occur 

gradually over time as new evidence is generated and applied in practice [2]. In the field of 

implementation science, there has been increasing recognition that implementation 

interventions need to be further developed, improved and integrated into routine practice 

following the completion of quality improvement initiatives/effectiveness trials in order to 

enhance public health outcomes [2]. Iterative improvement to enhance public health outcomes 

is conceptualised as the progressive data-driven improvement of existing evidence-based 

interventions and/or their implementation to meet stakeholder-defined impacts within the 

resource constraints of the setting [2, 3]. Iterative improvement is implicit in quality 

improvement approaches commonly used in healthcare settings to progressively improve 

organisational processes, safety and/or patient care outcomes [3]. It is also fundamental to 

optimisation processes used to enhance the impacts of evidence-based interventions and/or 

their implementation in achieving set objectives in implementation science [2]. Studies that 

have used such approaches have demonstrated further increases in the proportion of patients 

receiving recommended care practices, including smoking cessation counselling in general 

practice [4] and HIV viral load monitoring in antenatal care [5]. 

 

Only one study to date has used an iterative improvement approach to increase the proportion 

of pregnant women receiving antenatal care addressing alcohol consumption during pregnancy 

[6]. Between 2007 and 2012, 50 Australian primary health care centres participated in four 

cycles of quality improvement to incrementally improve care practices for Aboriginal and 

Torres Strait Islander women. At the commencement of each improvement cycle, a systems 

assessment and audit of patient records was conducted to identify the need and opportunities 

for improvement. A longitudinal analysis of 2220 pregnancy records found that effects 

continued to increase for alcohol screening (cycle 1 OR: 2.6; 95% CI: 2.0, 3.5; cycle 4 OR: 
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3.9; 95% CI: 2.2, 7.1) and brief counselling (cycle 1 OR: 2.8; 95% CI: 1.7, 4.5; cycle 4 OR: 

6.7; 95% CI: 2.3, 20.0) over the four improvement cycles compared to baseline. Over the 

duration of the study, care provision increased by 18% for alcohol screening (65% to 83%) and 

20% for brief counselling (51% to 71%) [6]. The study demonstrated the feasibility of an 

iterative improvement approach in further increasing the provision of antenatal care addressing 

alcohol consumption. The study however was non-controlled and the generalisability of results 

to the public hospital maternity service setting and non-Indigenous populations is unknown.  

 

There are a number of methods and frameworks available to guide the process of iterative 

improvement, such as Continuous Quality Improvement [7], Multiphase Optimisation Strategy 

[8], Six Sigma [9] and Plan-Do-Study-Act (PDSA) [10]. PDSA was adapted for healthcare 

contexts in 1996 from the fields of business and manufacturing [11] and is now one of the most 

commonly applied methods to guide the iterative improvement of healthcare processes [12]. In 

PDSA, consecutive iterations of a four-stage cycle provide a framework for ongoing 

improvement through the testing of changes/additions [13]. The four stages include: i) Plan 

(Plan a change or test aimed at improvement); ii) Do (Carry out the change or test); iii) Study 

(Examine the results. What was learnt? What did/did not work?); and iv) Act (Adopt or abandon 

the change. Examine the need to run through the cycle again) [11]. A 2019 systematic review 

of 120 quality improvement studies using PDSA found that almost all included studies (98%) 

reported further increases in a range of targeted healthcare practices [13].  

 

Within the field of implementation science, a 2020 scoping review of frameworks to optimise 

the impact of healthcare and public health initiatives identified 11 frameworks specific to 

improved implementation [14]. A meta-framework synthesising the steps from these 11 

frameworks was developed, with the optimisation phase consistent with the steps described in 
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PDSA cycles: i) Plan/Design; ii) Do/Change; iii) Study/Evaluate/Check; and iv) Act (hold or 

continual improvement), suggesting use of PDSA for the iterative testing of implementation 

strategies to further improve antenatal care addressing alcohol consumption during pregnancy 

is worthy of further investigation.  

 

Applying PDSA to the practice change intervention outlined in this thesis, the trial outcome 

data presented in Chapter 7 informs the need to act on further improvement. In the post-

intervention phase, almost three-quarters of women (70.7%) reported being assessed for 

alcohol consumption at initial antenatal visits, suggesting that testing of additional strategies 

for this care element may not be required as an initial priority. However, less than half of the 

pregnant women included in the study reported receipt of an assessment of alcohol 

consumption at subsequent antenatal visits (26.9%) as well as complete care at the initial 

(41.1%) and subsequent antenatal visits (20.0%). These findings suggest a need to test whether 

additional implementation strategies can further improve the provision of these recommended 

care elements at these time points.  

    

As described in Chapter 6, the practice change intervention was developed using formative 

research surveys based on the TDF [15, 16], which comprehensively assessed antenatal 

provider barriers to implementing the recommended model of care. This approach identified 

36 barriers to care provision across all 11 assessed domains of the TDF, with 7 strategies being 

implemented to address these barriers. The pragmatic principles of PDSA promote smaller-

scale testing of improvement changes, an approach that lends itself to the next phase following 

the delivery of an initial comprehensive practice change intervention, such as that delivered in 

the trial described in Chapters 6 and 7 [12]. Such an approach allows more rapid assessments 
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to be undertaken and for the development of a more granular understanding of the change 

pathway, enabling learnings to be applied to consecutive improvement cycles [17-19].  

 

An understanding of the barriers impeding care provision remains key to the selection and 

planning of implementation strategies in each iterative cycle [20]. Survey approaches using 

traditional rating scales, such as Likert scales, are the most commonly used method for the 

identification of barriers to implementing guideline recommended care. However, such 

approaches do not sufficiently differentiate between barriers in terms of their relative 

importance and hence priorities to be addressed [21]. Other data collection methods that 

identify and facilitate the prioritisation of implementation strategies to be tested in successive 

PDSA cycles are needed.  

 

One potential approach for determining the relative importance of barriers is the use of 

preference elicitation techniques. Preference elicitation techniques, such as those used in 

Discrete Choice Experiment (DCE) and Best-Worst Scaling (BWS) methods, originated in 

mathematical psychology, and have more recently been applied in healthcare contexts [22, 23]. 

In DCEs, respondents are presented with a hypothetical clinical scenario and asked to choose 

between two or more alternatives where at least one attribute is systematically varied. The 

series of choice tasks in turn elicits respondents’ preferred attributes given the scenario (for 

instance, facilitators or barriers to care provision) [22]. BWS also presents a hypothetical 

clinical scenario, but instead asks respondents to make best and worst (for instance, what would 

most likely be a barrier/least likely be a barrier) choices within a set of options to identify 

response rankings [23]. Such techniques have been used to determine the priority factors in 

implementing shared-care decision making for medical staff [24] and the key determinants for 
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implementation of electronic medical records in hospitals for use by medical and nursing staff 

[25].  

 

Only one study to date has tested the effect of an intervention that was developed using 

preference elicitation surveys [26], however it was targeted at patients and not clinicians. The 

DCE survey with 325 adult males elicited preferences for service improvement to increase 

uptake of voluntary medical male circumcision (VMMC) to prevent HIV in Tanzania. The 

identified priorities informed the development and implementation of three targeted 

intervention components, including community information booths for partners, age separated 

waiting areas for patients, and training for healthcare providers. The intervention led to 

significant differences in uptake of VMMC between adult males in intervention and control 

groups (intervention: 27.5%; control: 11.5%; PR: 2.39; 95% CI: 1.66, 3.43; p<0.001) [26]. 

Such results demonstrate the feasibility and effectiveness of using preference elicitation 

techniques to inform the development of interventions. However, as the tested intervention was 

targeted to address patient preferences, it is currently unknown whether the elicitation of 

clinician priority barriers to inform the development of implementation strategies would 

produce similar effects. The testing of such an approach both generally, and within PDSA 

cycles specifically, could inform implementation strategy development methods and the plan 

and do cycles of iterative improvement.  

 

Given the potential of iterative improvement approaches in progressively improving care 

practices, the availability of methods and frameworks, and emerging novel approaches to 

developing prioritised and tailored strategies for additional testing, there is a need to conduct 

iterative trials that incorporate such elements to advance this field. An extension of the practice 

change intervention outlined in Chapters 6 and 7 of this thesis would provide an opportunity 
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for such research. As initiatives aimed at ongoing improvement in healthcare settings are often 

poorly designed [12], it is imperative that such a trial has the scientific rigour to maximise 

certainty in the findings. A stepped-wedge controlled study design with continuously collected 

data would be recommended given its scientific and pragmatic advantages in healthcare trials 

that are implemented at the service level [27, 28].  

 

Sustaining the rate of care provision after the withdrawal of active implementation 

support  

As shown in Chapter 7, the implementation strategies evaluated in the trial were effective in 

increasing the receipt of guideline recommended antenatal care addressing alcohol 

consumption during pregnancy. To ensure investment in the development and delivery of the 

implementation strategies is maximised, and ongoing public health benefits realised, such 

improvements need to be sustained over time [29]. Sustainability of implementation effect is 

an emerging area in implementation science and is defined as ‘the extent an evidence-based 

intervention can continue to deliver its intended benefits over an extended period of time after 

active support from the external donor agency is terminated [30].’  

 

Despite the critical importance of sustainability from both a return on investment and an 

individual and population health benefit point of view, it is common for the initial effects of 

implementation to attenuate over time. A 2015 systematic review of the sustainability of health 

professional’s adherence to clinical practice guidelines found that only seven of the 18 included 

studies demonstrated fully sustained practices more than one year after active implementation 

support ceased [31]. Of the 11 studies in which practices were not fully sustained, nine reported 

decreases of more than 10% compared to the rates of provision in the implementation phase. 

Studies that demonstrated sustained practices over time were more likely to include systems 
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and organisational level strategies (e.g. changes in the physical structure of the clinic 

environment and formal integration of care processes into service delivery) as opposed to 

strategies targeted at the individual clinician level (e.g. educational meetings and audit and 

feedback) [31]. 

 

These findings are also broadly reflected in preliminary and exploratory analyses of the 

sustainability of improvements in care practices reported in Chapter 7. Such analyses have 

revealed that the initial effects of the practice change intervention appear to have attenuated 

over time. An interrupted time series analysis conducted on the trial primary outcomes from 

the largest sector within the study demonstrated significant reductions in the proportion of 

women receiving guideline recommended care. The weekly rate of change in reported receipt 

of assessment was -0.66 (95% CI: -1.1, -0.26; p=0.002) and complete care relative to alcohol 

risk level -0.64 (95% CI: -1.1, 0.22; p=0.003) for a 17-month period beginning from the end of 

the implementation support period. For assessment of alcohol consumption, 8% of the initial 

implementation gains were lost over the 17-month period (45% to 37%) resulting in a sustained 

benefit of 10%. For complete care relative to alcohol risk, 13% of the initial implementation 

gains were lost (35% to 22%) resulting in a sustained benefit of 6% [see Appendix 7 for full 

results].  

 

As described in Chapter 6, the implementation strategies were selected and developed to 

address identified antenatal provider and maternity manager barriers to implementing 

recommended antenatal care addressing alcohol consumption at a particular point in time. Four 

of the seven strategies (local clinical practice guidelines, prompts and reminders, educational 

meetings and materials, and monitoring and accountability for performance) were integrated 

into ongoing routine care delivery support systems and resources with the intent that they fully 
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or partially continued to support care provision post the implementation phase. Despite this 

partial systems approach to implementation, the decline in intervention effect over time 

suggests that factors that impede and facilitate sustainability may not have been sufficiently 

accounted for by these strategies.  

 

A 2020 systematic review of 32 studies examining factors influencing the sustainability of 

hospital-based interventions found key barriers to sustainability included: staff shortages 

and/or high turnover of staff; lack of organisational support and strong leadership; workload 

pressures; complexity of the problem being addressed; and lack of ongoing training 

opportunities [32]. Identified key facilitators to sustainability were: clear accountability of roles 

and responsibilities; availability of strong leadership and champions advocating the use of the 

evidence-based intervention; and provision of adequate organisational level support [32].  

 

A number of models and frameworks have been developed over recent years to establish the 

theoretical bases of sustainability and guide the development of sustainability strategies [29, 

33, 34]. The Dynamic Sustainability Framework (DSF) is one of the most commonly applied 

frameworks for understanding, and planning for, the sustainability of evidence-based 

interventions in healthcare settings [29]. The DSF emphasises that there is constant change 

occurring at three levels: i) the evidence-based intervention (e.g. mode of delivery); ii) practice 

setting (e.g. information systems, training, staffing and resources); and iii) ecological systems 

(e.g. policies). Given this constant change, there is a need to continually monitor and assess the 

fit of the evidence-based intervention and implementation strategies at multiple levels. 

Maintaining a strong fit between the setting context and the evidence-based intervention and 

implementation strategies through adaptions is suggested to support the sustainment of 

improvements in care practices [29].  
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Applying the DSF to the practice change trial outlined in Chapters 6 and 7 of this thesis, there 

were no changes observed in the evidence-based intervention and ecological systems that 

would have required adaptions to be made. However, there were a number of changes at the 

practice setting level that were not responded to, and hence these could have impacted 

sustainability of the intervention effect. The immediate decline in effect following 

implementation may have been due to the project-specific clinical midwifery champion role 

finishing. Although it was the intent that the role of this position would be taken up by midwife 

educators as part of their routine duties, the role was not formally transitioned into the role of 

such staff. The retention of trained champions has been identified as a key facilitator to 

sustainability and its effectiveness as a strategy in sustaining care practices has been established 

in a number of empirical studies in maternity and clinical settings [35, 36]. For example, 

following implementation support consisting of provider training, resources, clinical champion 

and progress monitoring to improve antenatal and birth practices in Rwanda, the project 

specific champion role was formally transitioned and integrated into an existing district 

position [35]. Practice outcomes at 12 months post-intervention were shown to be sustained, 

including the proportion of women attending at least four antenatal visits (pre-intervention: 

12%; immediate post-intervention: 30%; 12 months post-intervention: 30%) and facility-based 

birth (pre-intervention: 90%; immediate post-intervention: 93%; 12 months post-intervention: 

96%) [35]. Formal integration of the champion role into an existing position in maternity 

services following active implementation support could therefore be one potential strategy to 

sustain improvements in antenatal care addressing alcohol consumption.  

 

Turnover and changes in clinic staffing may have also contributed to the observed decline in 

intervention effect. In public maternity services, clinical staff often rotate between antenatal, 
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birth and postnatal care and there is a large temporary workforce (casual and locum/relief), 

especially in the regional and rural based services. An assessment of workforce turnover six 

months post-intervention indicated that almost half of the current antenatal workforce was not 

working within antenatal care at the time of implementation support and almost half of these 

new staff had not completed any training relating to the trial model of care. Maintenance of 

workforce skills through continued training opportunities has been shown to be an effective 

strategy in sustaining care provision in clinical settings, including maternity services [36, 37]. 

For example, following the active implementation of the Community-Based Reproductive 

Health Project to address high maternal mortality in two rural districts in Tanzania, ongoing 

training opportunities were provided to maintain workforce knowledge and skills [37]. 

Outcomes were found to be sustained at two- and five-years post cessation of active 

implementation support, including provision of antenatal care at less than 20 weeks gestation 

(immediate post-intervention: 32.8%; two years post-intervention: 39.2%; five years post-

intervention: 46.9%) and identification of danger signs in pregnancy (immediate post-

intervention: 32.6%; two years post-intervention: 32.8%; five years post-intervention: 38.4%) 

[37]. Providing ongoing training opportunities, such as integrating education into orientation 

processes for new staff and scheduling booster training sessions for existing staff, would 

facilitate maintenance of workforce knowledge and could be a potential strategy in sustaining 

antenatal care practices relating to alcohol consumption in pregnancy.  

 

In line with the principles of DSF, a formal and structured process for ensuring continuous 

adaption of the model of care and implementation strategies is required to ensure sustainability 

of its implementation and benefits over the long-term [29]. Systematic adaptations in response 

to change has been reported as an effective strategy in sustaining improvements in practice 

[38]. For example, a family obesity project delivered in partnership between Seattle Children’s 
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Hospital and YMCA transitioned from a grant-supported implementation project to usual 

practice [38]. After the transition, review cycles were planned for and conducted to be able to 

identify and respond to any changes. Core project components were found to be sustained over 

a two-year period, including: reduced accessibility of high fat foods (mean score pre-transition: 

1.99; two years post-transition: 2.31); role modelling of physical activity (pre-transition: 1.94; 

two years post-transition: 2.39); and role modelling of healthy eating (pre-transition: 2.38; post-

transition: 2.84). After the withdrawal of active implementation support in the trial reported in 

Chapters 6 and 7, the roles and responsibilities of maternity staff and other organisational 

groups in continually adapting the evidence-based intervention and implementation strategies 

in response to change were not formally defined or adopted by the maternity services. A formal 

plan and mechanism to be able to identify and respond to change may be another potential 

strategy to sustain improvements in antenatal care addressing alcohol consumption.   

 

The research to date on the effectiveness of sustainability strategies is limited, and those 

supporting the ongoing provision of antenatal care addressing alcohol consumption during 

pregnancy have not been reported. Given the critical importance of sustainment to ensure return 

on investment and ongoing public health benefit, a trial testing the effectiveness of strategies 

in sustaining care provision over time is warranted. The trial should be based on a sustainability 

framework and formatively assess factors impeding sustainment of antenatal care addressing 

alcohol consumption through a variety of methods, such as consultations with maternity 

services, audits of antenatal schedules, training records, staffing rosters, information systems, 

resource and policy databases. From the initial assessment presented above, the following 

strategies could be among those tested: formally transitioning and integrating the champion 

role into an established position; ongoing training and orientation to maintain workforce 

knowledge; and establishment of a formal process that enables change to be assessed and 
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responded to over time. The outcomes of such a sustainability trial should align with those 

presented in Chapter 7 of this thesis, with segmented regression within an interrupted time-

series framework used to assess change in outcomes over time [39]. Such analyses should be 

conducted separately for each sector as replication of findings will provide greater confidence 

in intervention effect [39].  

 

CONCLUSIONS 

The findings of this thesis support earlier cross-sectional studies that had shown a need to 

improve the universal provision of antenatal care addressing alcohol consumption during 

pregnancy in public maternity services. A survey of antenatal providers and maternity 

managers based on a consolidated implementation framework uncovered a range of barriers 

impeding such care provision not previously reported in the literature. Whilst the systematic 

review showed that implementation strategies probably increase elements of evidence-based 

care for tobacco smoking and weight management, the true effect of such strategies in 

supporting health professionals provide alcohol consumption care was not known given the 

very-low certainty of evidence. The first randomised controlled trial examining the effect of 

implementation strategies in improving guideline recommended care addressing alcohol 

consumption during pregnancy demonstrated significant improvements at both initial and 

subsequent antenatal visit types and across urban and regional/rural located health sectors. The 

intervention was also found to be equitable in its impacts across types of maternity services 

and most groups of pregnant women. Despite these positive findings, the majority of women 

post-implementation still did not report receipt of some elements of the model of care. The 

potential for iterative improvement approaches and sustainability strategies in further 

improving and sustaining care practices over time need to be explored in order to advance 

research and practice.  
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APPENDIX 7. Longitudinal exploration of the rate, time-points and extent of change in 

care delivery following a successful antenatal care practice change intervention: A 

secondary analysis 

Hall A, Doherty E, Nathan N, Wiggers J, Attia J, Tully B, Elliott E J, Oldmeadow C, Chiu S, 

Kingsland M. Under Review – BMC Health Services Research. 

 

ABSTRACT 

Background: Sustainment of evidence-based care is required to ensure ongoing population 

benefits. We demonstrated practice change related to addressing alcohol use in pregnancy after 

implementation of a strategy to improve antenatal care. Evidence suggests the impact of 

strategies reduce over time. It is important to document if and when recommended care reduces 

so timely support for sustainment can be provided.  

 

Methods: An interrupted time series analysis of outcomes from the largest sector in a 

randomised stepped-wedge controlled trial. The analysis explored the rate, time points and 

extent of change in women’s reported receipt of recommended antenatal care for alcohol 

consumption, following delivery of an effective practice change intervention. Survey data from 

all women collected across the 31-month study period were analysed.  

 

Results: A total of 4,909 (82% consented) women were surveyed. The proportion of all 

pregnant women receiving recommended care reduced significantly per week following the 

withdrawal of implementation support, for three of the four outcomes : assessment of alcohol 

consumption (% change: -0.66; 95% CI: -1.1, -0.26; p=0.002), advice not to consume alcohol 

during pregnancy and of potential risks (% change: -0.63; 95% CI: -1.1, 0.22; p = 0.003), and 

complete care relevant to alcohol risk level (advice and referral) (% change: -0.64; 95% CI: -

1.1, -0.22; p = 0.003). A reduction in the fourth outcome was also observed but was not 
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statistically significant: all guideline elements relevant to alcohol risk level (% change: -0.36; 

95% CI: -0.72, 0.00; p = 0.050). Similar results were observed regardless of timing of antenatal 

visit. Break-point analysis found a more rapid decline occurred for most outcomes from the 

end of implementation until approximately 30 weeks post-implementation. A smaller 

percentage of women were receiving recommended care at the end of the post-implementation 

phase compared to the end of active implementation; although rates were still higher post-

implementation than what was observed pre-implementation.  

 

Conclusions: Receipt of recommended antenatal care for alcohol consumption declined after 

active implementation support was withdrawn. The findings suggest the need for ongoing 

monitoring of care delivery and introduction of additional sustainability strategies at key time 

points post withdrawal of implementation support. 

 

INTRODUCTION 

Alcohol consumption during pregnancy carries adverse effects for the pregnant woman and 

unborn child (1). Guidelines recommend abstinence from alcohol during pregnancy to prevent 

such harms (2-4). However, a systematic review estimates that approximately 10% of women 

globally consume alcohol at some point during their pregnancy (5). To support women to 

abstain from alcohol consumption during pregnancy, clinical practice guidelines (6-8) 

recommend that health care providers: (i) routinely assess alcohol consumption by all pregnant 

women throughout their antenatal care using a validated tool; (ii) advise all women on the 

potential harms of alcohol consumption during pregnancy and recommend abstinence; and (iii) 

refer women to support services appropriate to their level of risk to assist in abstaining from 

alcohol consumption. However, the provision of all three elements of care is less than optimal, 

with recent reports from Australia finding that only up to 27% of health care providers assess 
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women’s alcohol use using a validated tool, 18% provide advice, and 17% refer women to 

appropriate support, with these levels of care varying depending on the type of antenatal visit 

(initial or subsequent) (9).     

 

Effective implementation strategies are needed to support health care providers in delivering 

recommended antenatal care addressing alcohol consumption by pregnant women. In a recent 

randomised stepped-wedge controlled trial, it was found that a multi-strategy practice change 

intervention was effective in increasing the proportion of women who reported receiving: 

assessment of alcohol consumption via the Alcohol Use Disorders Identification Test - 

Consumption (AUDIT-C) tool (OR: 2.63; 95% CI: 2.26, 3.05; p<0.001); advice not to consume 

alcohol and information about the potential risks (OR: 2.07; 95% CI: 1.78, 2.41; p<0.001); and 

care appropriate to their alcohol risk level (advice and referral) (OR: 2.10; 95% CI: 1.80, 2.44; 

p<0.001) (10). Furthermore, the odds of pregnant women receiving all aspects of guideline 

recommended care (assess, advise and refer) appropriate to their level of alcohol risk increased 

by more than two-fold (OR: 2.32; 95% CI: 1.94, 2.76; p<0.001) following the intervention 

(10).  

 

To be an effective practice change or implementation intervention, its impact needs to result in 

the continued delivery of guideline recommended care long-term, beyond provision of initial 

implementation support. This is commonly referred to as sustainment (11). Sustainment is an 

important part of the implementation process, as long-term delivery of evidence-based care is 

required for public health benefits to be fully realised and the resources dedicated to initial 

implementation efforts maximised (12). Emerging evidence suggests that once initial 

implementation support or funding is withdrawn, the impact of effective implementation 

strategies may diminish over time (13-15). For example, in a systematic review of trials 
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assessing the sustainment of health professional’s adherence to clinical practice guidelines, 

only seven of 18 evaluations illustrated 100% sustainment of professional adherence more than 

one year after active implementation (14). Sustainment may also vary across the individual 

components of the evidence-based intervention or model of care being implemented, with some 

components found to be sustained at a higher level than others (13). There is no agreed 

definition of what constitutes a successful rate of sustainment (16). However, recent definitions 

of sustainability emphasise the need for the target behaviour change or practice to be 

maintained to a level that continues to produce benefits for individuals or the system (13, 16, 

17). In a recent study examining rates of sustainment, sustainment was defined as the delivery 

of services to an acceptable degree for at least two years (16), while the systematic review by 

Ament et al (14) considered sustainment successful if adherence to clinical practice guidelines 

more than one year after implementation support was fully maintained (i.e. 100%).  

 

Although the effects of implementation interventions often reduce over time, little is known 

about when, how quickly and to what extent such reductions occur. According to the Dynamic 

Sustainability Framework, sustainability is a dynamic process that is impacted by the 

continually changing environment in which the evidence-based intervention or model of care 

is being delivered (12). Thus, to ensure that sustained delivery is optimised and appropriate 

support is provided, continuous monitoring, evaluation and refinement of the intervention and 

implementation strategies is required (12).  

 

To adequately assess and understand the complex process of sustainability, longitudinal 

designs (13, 18) and statistical analyses that allow for modelling of complex, non-linear 

relationships are necessary (18). Measurement of sustainment should also be considered from 

the outset of the implementation process, rather than after the end of the study, when it may be 
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too late or difficult to identify when improvements or additional support may be needed (12). 

However, due to short funding periods and the difficulties of undertaking continual data 

collection, such long-term assessments are rarely undertaken (18). Studies that do undertake 

longer-term assessments, over multiple time-points, provide an opportunity to evaluate the 

ongoing effects of an implementation intervention, and if and when enhancements or additional 

support may be needed to ensure sustainment is achieved. Several examples exist where data 

across multiple time-points have been used to gain a greater understanding of how 

implementation effects change over time (19, 20). In a study by MacBride-Stewart et al (20) 

interrupted time series was used to examine how prescribing rates changed during and 

following a 12-month quality improvement intervention. This study found an improvement in 

high-risk non-steroidal anti-inflammatory drugs at the end of the intervention period, but also 

that such effects began to wane in the 12-months following the intervention phase. The authors 

argued that such findings highlight the need for ongoing monitoring and the potential for future 

sustainability support to ensure sustained impact (20). In a cluster randomised controlled trial 

by Levi et al (19) post-hoc analyses examining thrombolysis rates across time provided an 

understanding of how the implementation effects changed over time, illustrating initial 

improvements towards the end and directly after active implementation support, followed by 

rapid declines thereafter. This analysis highlighted the need for more extensive and perhaps 

prolonged support to ensure sustained behaviour change in the provision of thrombolysis 

treatment (19). These studies illustrate the advantages of assessing implementation effects 

across time in terms of understanding the potential for sustainment and if and when additional 

support and improvements may be needed. We are unaware of any similar studies addressing 

the sustainment of antenatal care addressing alcohol consumption. 
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The randomised controlled stepped-wedge trial undertaken by Doherty et al (10) provides a 

unique opportunity to undertake a secondary analysis of women’s receipt of guideline 

recommended care in relation to alcohol consumption over time, following completion of 

active implementation support provided to public maternity services in three sectors. While the 

primary analysis of this trial followed recommended practice for evaluating a stepped-wedge 

design (21), it only informs us as to whether the level of recommended care received by women 

is on average higher across the entire post-implementation period combined, compared to the 

pre-implementation period combined. It does not tell us whether the observed increase in 

recommended care continued at a high rate over time, or whether it changes, particularly after 

active implementation support has ended. In this study many, but not all the practice change 

strategies were intended to continue to support the delivery of the recommended model of care 

following the implementation period, with the primary exceptions being the withdrawal of the 

clinical champion and educator and the provision of academic detailing and audit and feedback. 

Thus, an examination of how care continued to be delivered post active implementation support 

will provide an opportunity to assess whether implementation effects are being sustained, or if 

and when additional support may be needed to support long-term sustainment.  

 

As evidence suggests that the delivery of recommended care often reduces once initial 

implementation support has ended (13-15, 19), it is important to identify the rate, time-points 

and extent of change in care delivery that may occur. Doing so will allow for appropriate and 

timely support to be provided to services to ensure that the optimal delivery of evidence-based 

care is continued long-term; that subsequent patient benefits continue; and we capitalise on the 

resource and efforts expended during active implementation. The continual data collection that 

is undertaken as part of a stepped-wedge design provides a unique opportunity to examine 

changes in outcomes over time through such methods as segmented regression analysis. 
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Segmented regression allows for the estimation of the rate at which outcomes occur during 

different segments of data collection (22). Such analysis allows for more detailed assessment 

of rate, points of and extent of change in outcomes over time, and hence whether and when 

additional support may be required to help facilitate the sustained delivery of recommended 

care long-term. 

 

To explore if and how the effects of the successful practice change intervention reported by 

Doherty et al (10) change over time, we conducted a secondary analysis of data collected from 

the largest sector from the original stepped wedge trial. The overall objective was to investigate 

the rate, time points and extent of change in the receipt of guideline-recommended antenatal 

care addressing alcohol consumption post-implementation. The specific aims were to:  

1. Assess the rate of change in the receipt of care in the post-implementation phase for 

all antenatal visits combined (primary analysis);  

2. Assess the rate of change in the receipt of care in the post-implementation phase 

separately by antenatal visit (i.e. initial and subsequent visits); 

3. Identify specific points during the post-implementation phase where the rate of change 

in the receipt of care is more rapid; 

4. Describe the extent of care receipt at the end of each implementation phase and 

directly following key time-points identified from the break-point analysis for all 

antenatal visits combined. 

 

METHODS 

Study Design and setting  
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We conducted an exploratory secondary analysis of an existing dataset collected during a 

randomised stepped-wedge controlled trial, which assessed the effect of a multi-strategy 

practice change intervention on the delivery of recommended antenatal care addressing alcohol 

consumption by women during pregnancy by health care providers (10, 23) (Registration 

number: ACTRN12617000882325, date registered: 16/06/2017). Human research ethics 

approval was obtained from Hunter New England Human Research Ethics Committee 

(HNELHD: 16/11/16/4.07), the University of Newcastle (H-2017-0032) and the Aboriginal 

Health and Medical Research Council (1236/16). Data from the largest sector participating in 

the stepped-wedge trial were re-analysed using an interrupted time-series model.  

 

All public maternity services within three sectors of the Hunter New England Local Health 

District of New South Wales Australia, participated in the stepped-wedge trial. For this 

secondary analysis only data from sector one were re-analysed as insufficient data were 

available from sectors two and three to conduct a reliable time-series analysis. Furthermore, as 

the focus of the paper was changes over time, we could reliably not conduct this analysis across 

all three sectors combined because each sector moved through the different phases of 

implementation at different time-points. Finally, sector one had the largest sample (n=4909) as 

well as the longest period of data collection for the post-implementation period (~17 months), 

making it the most suitable sector for exploring possible changes in recommended care 

following active implementation. For sector one, pre-implementation data collection began in 

July 2017 for a period of 8.5 months, followed by delivery of the implementation intervention 

for 7 months. Post-implementation data collection continued for approximately 20.5 months 

following the initial implementation support period. However, for this secondary analysis the 

last four months of data were excluded due to unexpected disruptions to antenatal care caused 

by the Covid-19 pandemic (see Figure 1).  
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Figure 1. Overview of study phases illustrating the number of month’s data collection for 

each of the phases of pre-implementation, implementation and post-implementation 

 

Participants  

The practice change intervention was implemented in all public maternity services, comprising 

of 19 antenatal care teams, within the sector.  

 

Pregnant women were eligible to complete a study survey if they: attended the maternity 

service for either their first antenatal visit, their 27-28 week gestation visit or their 35-36 week 

gestation visit in the preceding week; were 18 years or older; were 12 to 37 weeks gestation; 

had a sufficient level of English to complete the survey; were mentally and physically capable 

of completing the survey; and were receiving the majority of their antenatal care via the public 

health system. Women who: had already given birth, had a negative pregnancy outcome, had 

already completed a survey within the last four weeks, or had declined participation previously 

were ineligible to participate in the survey.    

 

Every week during the study period a random sample of 105 eligible women from all three 

sectors combined was generated using the appointment system and medical record data, with 

approximately 75% of the total sample recruited from sector 1. Selected women were sent a 

study information sheet, and non-Aboriginal women were called one week later and invited to 

complete the survey via computer assisted telephone interview (CATI) or online if they 

declined the CATI. Women who identified as Aboriginal or Torres Strait Islander origin and/or 

Month 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Sector 1 Implementation Covid-19 disruptionsPost-implementation Pre-implementation 
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were attending an AMIHS were sent a text inviting them to complete the survey via CATI or 

online.  

 

Model of care  

Health care providers were supported to provide women with the following three elements of 

guideline recommended care during their antenatal visits at three time points: the initial 

antenatal visit, 27-29 weeks gestation and 35-37 weeks gestation: 

1) Assessment of alcohol consumption using a validated tool: Health care providers were to 

use the three item AUDIT-C tool (24) to assess all pregnant women’s alcohol 

consumption.  

2) Provision of brief advice regarding the potential harms of alcohol consumption during 

pregnancy and recommend abstinence: All women were to be advised that it is safest not 

to consume alcohol during pregnancy; and of the potential risks associated with alcohol 

consumption during pregnancy. 

3)  Referral of women to appropriate support services based on their level of alcohol 

consumption risk: Women with alcohol consumption classified as medium risk (AUDIT-

C score: 3-4) were to be referred to the free government Get Healthy in Pregnancy 

telephone coaching service (25) with Aboriginal women also offered referral to 

counselling at Aboriginal Community Controlled Health Services. Women with alcohol 

consumption classified as High Risk (AUDIT-C score: 5 +) were to be referred to the 

Drug and Alcohol service provided by the health district.  

 

Practice change intervention  
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To support the implementation of this model of care, a multi-strategy practice change 

intervention was delivered over a 7-month period. The intervention is described in full in the 

study protocol (23) and primary outcome paper (10) and was designed to address the key 

impediments to increasing and sustaining the delivery of the recommended model of care 

assessed using the Theoretical Domains Framework (9). Strategy selection, content and 

delivery were informed by current evidence, behaviour change experts, practitioner input and 

cultural inclusion informed by Aboriginal women, Aboriginal health staff and local community 

members and organisations. Broadly, the strategies included: leadership and managerial 

supervision, development of local clinical practice guidelines, electronic prompts, and 

reminders, dedicated clinical champions, provision of educational materials and meetings, 

academic detailing and audit and feedback, and monitoring and accountability for the 

performance of the delivery of healthcare. Five of the seven strategies were designed to be 

integrated within the maternity service’s usual systems and processes, and thus were intended 

to continue to support the delivery of the recommended model of care either in full or partially 

following the initial implementation period. Only the dedicated clinical champion and educator 

and the provision of academic detailing and audit and feedback strategies were not continued 

once the initial implementation period was completed. 

 

Data collection and outcomes  

Data from pregnant women were collected continuously on a weekly basis for the entire 35-

month study period (see Figure 1).  

 

Characteristics of participating women 

Via the self-report surveys (CATI or online) women reported on their: age, Aboriginal and 

Torres Strait Islander origin, education, employment, marital status, first/subsequent pregnancy 
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status, and the antenatal care providers they saw during their visit. Women also completed the 

AUDIT-C (24) as a measure of their alcohol consumption risk level. The AUDIT-C is a three-

item, validated tool for assessing alcohol consumption, which asks: how often do you currently 

consume alcohol?; how many standard drinks do you consume on a typical drinking day?; and 

how often do you consume 5 or more standard drinks? Each question is answered on a five-

point scale. A total score is calculated by summing item responses, with scores ranging from 0 

to 12. Total scores are classified into the following categories of alcohol risk of harm during 

pregnancy: No Risk (0); Low Risk (1-2); Medium Risk (3-4); and High Risk (5+) (26). 

 

Receipt of recommended model of care 

Women were asked to indicate (yes, no or don’t know) whether they received each of the 

elements of recommended care during their recent antenatal visit. Specifically, they were 

asked: (i) if their health care provider assessed their alcohol consumption with question/s 

consistent with the AUDIT-C, (ii) if they were advised not to consume alcohol during 

pregnancy as well as the potential risks associated with consuming alcohol, and (iii) if they 

were offered referral for further support for abstaining from alcohol consumption during 

pregnancy.  

 

The primary outcomes for this study were the proportion of women, who received: i) 

assessment via-the AUDIT-C; ii) both components of advice (i.e. advised not to consume 

alcohol while pregnant and of the potential risks associated with consuming alcohol); iii) 

complete care appropriate to alcohol risk level (both components of advice and offer of referral 

if medium or high risk); and iv) all components of guideline recommended care appropriate to 

alcohol risk level (i.e. assessment and complete care). Consistent with the primary outcomes 

of the trial all outcomes were assessed across all visits combined (i.e. initial antenatal visit, 27-
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29 weeks gestation and 35-37 weeks gestation) (10). However, due to significant differences 

in the effects observed on outcomes in the later appointments (i.e. 27-29 weeks gestation and 

35-37 weeks gestation) (10), we also assessed all outcomes separately for initial and subsequent 

visits (i.e. 27-29 weeks gestation and 35-37 weeks gestation).  

 

Statistical analysis  

All analyses were conducted in R version 4.1.0 (27). Linear segmented regression models were 

conducted for each of the outcomes across all visits combined (primary analysis), as well as 

separately for initial and subsequent visits (i.e., visits at 27-29 weeks gestation and 35-37 weeks 

gestation). Data were initially assessed for autocorrelation, which was not present. To estimate 

the rate of receipt of care across implementation phases, three segments were specified in each 

model, one for each of the implementation phases of the trial (i.e., pre-implementation, 

implementation, and post-implementation). A break point analysis was also conducted to 

estimate additional segments in the post-implementation phase where rates changed more 

rapidly. The breakpoint analysis was only undertaken for all antenatal visits combined. The 

extent of recommended care received by women for each of the elements of care for the last 

four weeks of each implementation phase (i.e., pre-implementation, implementation, and post-

implementation) and following any significant break-points identified, was estimated. An alpha 

level of 0.05 was used to determine statistical significance for all comparisons. No adjustments 

for multiple testing were made due to the exploratory nature of this study. 

 

RESULTS 

Participants 

For sector one, 9474 women were sampled over the entire study period, of which 5996 (63%) 

were able to be contacted and considered eligible to participate on the day of contact. Of all 
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eligible women contacted, 4927 (82%) consented to complete a study survey, of whom 4909 

(82%) completed the survey. The characteristics of participating women were similar across 

the three implementation phases (see Table 1).  

 

Table 1. Sector and participant characteristics  

Characteristics 

 

Pre-

implementation  

Implementation Post-

implementation 

Months of data collection  8.5 6.25 16.5 

Total number of responses 1,309 1,028 2,572 

Participants 

Age     

18-<25 240 (18%) 138 (13%) 375 (15%) 

25-<35 840 (64%) 687 (67%) 1634 (64%) 

35+ 228 (17%) 203 (20%) 563 (22%) 

Aboriginal and/or Torres Strait Islander 

origin 

70 (5%) 61 (6%) 117 (5%) 

Education level    

Completed high school or less 362 (28%) 285 (28%) 652 (25%) 

TAFE or diploma  481 (37%) 366 (36%) 893 (35%) 

University 465 (36%) 377 (37%) 1026 (40%) 

Employment status     

Employed  908 (69%) 755 (73%) 1898 (74%) 

Not employed  400 (31%) 272 (26%) 674 (26%) 

Marital status    

Married or partnered  1152 (88%) 901 (88%) 2297 (89%) 

Single  155 (12%) 126 (12%) 274 (11%) 

Geographic remoteness    

Major city 1148 (88%) 880 (86%) 2291 (89%) 

Inner/outer regional/remote  161 (12%) 147 (14%) 282 (11%) 

Area of disadvantage     

Least disadvantaged  732 (56%) 577 (56%) 1414 (55%) 

Most disadvantaged  577 (44%) 450 (44%) 1157 (45%) 

First pregnancy 552 (42%) 402 (39%) 1033 (40%) 
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Aim 1: Rate of change in the receipt of care in the post-implementation phase for all antenatal 

visits  

Table 2 presents the average weekly change in the proportion of all women, for all antenatal 

visits combined (i.e., initial visit; 27-29 weeks gestation and 35-37 weeks gestation), reporting 

receipt of each element of guideline recommended care for the post-implementation phase. In 

these tables positive values represent an average weekly increase in the receipt of care, while 

negative values represent an average weekly decrease in the receipt of care. A visual 

representation of the change for all components of guideline recommended care appropriate to 

alcohol risk level (i.e. assessment and complete care) across all three phases of implementation 

(i.e. pre-implementation, implementation and post-implementation) is shown in Figures 2-8. 

 

Following an increase in recommended care during the implementation phase, all outcomes 

illustrate a significant decrease in the rate of care receipt during the post-implementation phase 

except for “assessment of alcohol and level of risk using the AUDIT-C and complete care 

relative to risk level”, which had a non-significant decrease with an average change of -0.36% 

(95%: -0.72, 0.00) per week (see Figure 2). For all other outcomes, the average weekly decrease 

in the receipt of care was statistically significant and ranged from -0.63% (95% CI: -1.10, -

0.22) for “complete brief advice” to -1.00% (95% CI: -1.40, -0.52) for “advice safest not to 

drink” (see Table 2). A potential outlier in the post-implementation phase was observed for the 

outcome “assessment for alcohol consumption and level of risk using the AUDIT-C”; however, 

sensitivity analysis removing the outlier did not result in a meaningful difference in the results 

observed (-0.66% to -0.63% per week, see Figure 4). As this outlier was not identified as an 

error, following best practice it was not removed from the analysis.   
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Aim 2: Rate of change in the receipt of care in the post-implementation phase separately by 

antenatal visit  

Initial visit only 

For women who attended their initial antenatal visit, there was a similar trend to what was 

observed in the primary analysis for most outcomes. With two exceptions all outcomes 

illustrated a significant decrease in the receipt of recommended care once initial 

implementation ended (see Table 2). However, compared to the primary analysis, there was 

minimal change in the rate to which women attending their initial visit received “assessment 

of alcohol consumption and level of risk using the AUDIT-C”, with a non-significant decrease 

observed for this outcome (Table 2).  

 

Subsequent visits only 

For women who attended a subsequent antenatal visit, all outcomes illustrated a significant 

decrease in the receipt of recommended care once initial implementation ended (see Table 2).  

 

Aim 3: Identify specific points during the post-implementation phase where the rate of change 

in the receipt of care is more rapid 

The results from the break point analysis are illustrated in Figures 9-13. For all outcomes except 

“assessment of alcohol consumption and level of risk using the AUDIT-C”, an immediate and 

rapid decline in the receipt of care in the post-implementation phase was observed, until 

approximately 30 weeks post-implementation. From 30 weeks post-implementation the rates 

of care appear to stabilise. Conversely, the break-point analysis for outcome “assessment of 

alcohol consumption and level of risk using the AUDIT-C” illustrates an immediate decline up 

until approximately 60 weeks when rates begin to stabilise, when all data are included. 

However, when a potential outlier is removed the break-point analysis suggests an immediate 
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and rapid decline until approximately 9 weeks post-implementation. As this outlier was not 

identified as an error, following best practice it was not removed from the analysis. 

 

Aim 4. The extent of care receipt at the end of each implementation phase and directly following 

key time-points identified from the break-point analysis for all antenatal visits combined 

Table 3 presents the percentage of women receiving care for the last four weeks of each 

implementation phase (i.e., pre-implementation, implementation, and post-implementation) 

and for the four weeks following 30-weeks post-implementation, as this was identified as a 

significant break-point for all but one of the outcomes. As shown in Table 3 the extent of 

recommended care received by women at the end of the implementation period was higher for 

all care elements compared to the end of the pre-implementation phase. However, a subsequent 

decrease was observed for all but one care element from the end of the implementation phase 

to 30 weeks post-implementation, after which the percentage of women receiving care 

appeared similar to that at the end of the post-implementation phase. Comparatively, the 

percentage of women receiving “assessment of alcohol consumption and level of risk using the 

AUDIT-C” appeared to be similar at the end of implementation and at 30-weeks post-

implementation, with a larger decrease seen at end of the post-implementation phase. 
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Table 2. Weekly change in the delivery of recommended care across the post-implementation phase for all antenatal visits combined 

and separately by initial visit and subsequent visits   

Outcome Post-implementation 

% change per week (95% CI) 

All visits combined Initial visit Subsequent visits 

Assessment of alcohol consumption and 

level of risk using the AUDIT-C 

-0.66 (-1.1, -0.26; p = 0.002)* -0.20 (-0.86, 0.46; p=0.5) -1.0 (-1.4, -0.53; p < 0.001)* 

Complete brief advice (safest not to 

consume and potential risks) 

-0.63 (-1.1, -0.22; p = 0.003)* -1.1 (-1.9, -0.33; p=0.006)* -0.50 (-1.00, -0.01; p = 

0.044)* 

Component one of brief advice: 

advice safest not to drink 

-1.00 (-1.4, -0.52; p <0.001)* -1.0 (-1.7, -0.22; p=0.011)* -1.1 (-1.7, -0.49; p<0.001)* 

Component two of brief advice: 

advice on potential risks  

-0.80 (-1.3, -0.28; p = 0.003)* -1.2 (-2.0, -0.37; p=0.005)* -0.75 (-1.4, -0.09; p=0.025)* 

Complete care relative to risk level 

(complete brief advice and referral) 

-0.64 (-1.1, -0.22; p = 0.003)* -1.1 (-1.9, -0.31; p=0.007)* -0.51 (-1.00, -0.02; p = 

0.040)* 

Assessment of alcohol consumption and 

level of risk using the AUDIT-C and 

complete care relative to risk level 

-0.36 (-0.72, 0.00; p = 0.050) -0.47 (-1.2, 0.25; p=0.2) -0.40 (-0.76, -0.03; p = 

0.034)* 

*Statistically significant rate of weekly change at p <0.05 
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Table 3. Percentage of women reporting receipt of recommended care elements for the last four weeks in each implementation phase 

and at 30-weeks post-implementation for all antenatal visits combined 

Outcome Percentage of women reporting receipt of each recommended care elements 

Pre-implementation 

(n=178 women) 

Implementation 

(n=161 women) 

30-weeks post-

implementation 

(n=177 women) 

End of post-

implementation 

(n= 126 women) 

Assessment of alcohol consumption and 

level of risk using the AUDIT-C 

27% (n=48) 45% (n=73) 44% (n=77) 37% (n=46) 

Complete brief advice (safest not to 

consume and potential risks) 

16% (n=29) 35% (n=57) 25% (n=44) 22% (n=28) 

Component one of brief advice: 

advice safest not to drink 

32% (n=57) 56% (n=90) 45% (n=79) 41% (n=52) 

Component two of brief advice: 

advice on potential risks  

21% (n=37) 41% (n=67) 31% (n=54) 29% (n=36) 

Complete care relative to risk level 

(complete brief advice and referral) 

16% (n=28) 35% (n=57) 25% (n=44) 22% (n=28) 

Assessment of alcohol consumption and 

level of risk using the AUDIT-C and 

complete care relative to risk level 

11% (n=19) 25% (n=41) 16% (n=29) 17% (n=22) 
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Figure 2. Fitted values of a linear segmented regression model including all antenatal 

appointments for outcome assessment of alcohol consumption and level of risk using the 

AUDIT-C and complete care relative to risk level 

 

 

Figure 3. Fitted values of a linear segmented regression model including all antenatal 

appointments for outcome assessment for alcohol consumption and level of risk using 

the AUDIT-C 
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Figure 4. Fitted values of a linear segmented regression model including all antenatal 

appointments for outcome assessment for alcohol consumption and level of risk using the 

AUDIT-C excluding outlier  

 

 

Figure 5. Fitted values of a linear segmented regression model including all antenatal 

appointments for outcome brief advice regarding the risks of consuming alcohol during 

pregnancy 
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Figure 6. Fitted values of a linear segmented regression model including all antenatal 

appointments for outcome component of brief advice: advice not to drink  

 

 

Figure 7. Fitted values of a linear segmented regression model including all antenatal 

appointments for outcome component of brief advice: advice on potential risks  
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Figure 8. Fitted values of a linear segmented regression model including all antenatal 

appointments for outcome complete care relative to risk level (complete brief advice and 

referral) 

 

 

 

Figure 9. Fitted values of break-point analysis including all antenatal appointments for 

outcome assessment for alcohol consumption and level of risk using the AUDIT-C 
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Figure 10. Fitted values of break-point analysis including all antenatal appointments for 

outcome assessment for alcohol consumption and level of risk using the AUDIT-C 

excluding outlier  

 

 

Figure 11. Fitted values of break-point analysis including all antenatal appointments for 

outcome brief advice regarding the risks of consuming alcohol during pregnancy 
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Figure 12. Fitted values of break-point analysis including all antenatal appointments for 

outcome complete care relative to risk level (complete brief advice and referral) 

 

 

Figure 13. Fitted values of break-point analysis including all antenatal appointments for 

outcome assessment of alcohol consumption and level of risk using the AUDIT-C and 

complete care relative to risk level 
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DISCUSSION 

This study used existing data from a stepped-wedge randomised controlled trial to explore rate, 

time-points and extent of change in recommended antenatal care delivery in an effective 

practice change intervention (i.e. implementation intervention). It overcomes existing 

limitations of the field by using an appropriate analytic approach to explore changes that occur 

in outcomes across the implementation process, using recently collected data (18). 

Consequently, this study helps to identify if and when the implementation intervention effects 

may reduce (“wash out”), and thus when additional support may be required. Encouragingly, 

rates of care receipt were positively influenced by the implementation intervention, as 

demonstrated by the results from the primary analysis of the stepped wedge trial (10) and as 

illustrated by results of this study. However, rates for all outcomes declined after the 

implementation phase ended, with immediate and more rapid declines appearing to occur for 

all but one outcome until approximately 30 weeks following the completion of initial 

implementation support. For these latter outcomes, from this point, the prevalence of care 

seemed to stabilise, although longer follow-up assessment is needed to confirm if further 

reductions occur. For most outcomes the pattern of decline following withdrawal of initial  

implementation support was seen across all antenatal visits, despite a greater average effect 

being found for women attending subsequent antenatal visits in the primary analysis of this 

stepped wedge trial (10). 

These findings illustrate an immediate decline in women’s receipt of recommended care once 

active implementation support ended, regardless of what antenatal visit women were attending, 

and despite the intervention including a number of implementation strategies that were ongoing 

through integration with existing resources and systems. The findings are consistent with 

evidence from systematic reviews and individual trials that have identified a decline in 
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implementation following the withdrawal of funding or completion of initial implementation 

support (14, 15, 19, 28). The findings highlight the difficulties in sustaining long-term changes 

in clinical care, which are likely impacted by a range of organisational and outer environmental 

factors that can change rapidly overtime (29, 30). As suggested by the Dynamic Sustainability 

Model ongoing evaluation/monitoring and adaptation of the intervention and implementation 

support may be needed to ensure that successful practice changes, like the one observed in this 

trial, continue to fit and are integrated within changing clinical environments (30). In this 

specific instance, additional support may need to be considered within 30 weeks of active 

implementation ending.  

 

Although it is likely that an array of contextual factors impact on the declines observed in this 

study, our understanding of the clinical setting following this implementation trial and existing 

evidence suggests that two possible factors may have had an impact on sustainment of care 

delivery gains following the completion of the implementation trial. The first, is a lack of 

capacity or capability for clinicians to provide recommended care due to withdrawal of the 

specifically trained clinical champion who educated and supported clinicians during this trial 

and the provision of academic detailing and audit and feedback, with evidence suggesting that 

clinical champions in particular are influential to sustainment (13, 31). The second factor 

relates to reductions in the number of staff who had been exposed to the initial implementation 

intervention due to regular clinical rotations and workforce turnover. Post-implementation 

surveys with staff 12 weeks after the intervention found that only approximately 70% of staff 

who received training were still providing antenatal care. The high rotation of staff from 

antenatal clinics may reduce the impact of a number of the implementation strategies, including 

educational meetings, academic detailing, and support from clinical champions (32). 

Additional strategies, such as booster education for existing staff and inclusion of training in 
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the orientation of new staff may need to be provided to help support long-term implementation 

and ensure all staff continue to be aware and are appropriately trained to provide recommended 

care.  

While it is likely, as in this study, many implementation strategies are designed with an 

intention of maintaining evidence-based care, to date, limited research has been conducted on 

the use and effect of sustainability specific strategies to address declines in the continued 

delivery of recommended care following effective implementation support. Consequently, 

there is limited guidance on how to specifically address the issues of sustaining recommended 

antenatal care addressing alcohol consumption during pregnancy. We are aware of one 

systematic review that assessed sustainability strategies, which focused on evidence-based 

public health interventions (33). Only six of the 26 included studies reported the use of 

strategies specifically to support sustainment (33). Furthermore, the effect of such strategies 

was not assessed, providing limited knowledge as to which strategies maybe most effective in 

supporting sustained improvements in care delivery. Further research is required that involves 

the development and conduct of specific sustainability trials aimed at supporting the long-term 

receipt of recommended care generally, and addressing pregnant women’s consumption of 

alcohol specifically (34).  

Several limitations should be acknowledged when interpreting the results of this study. First, 

this is a secondary analysis, thus the design and sample size were not developed a-priori to 

undertake this study. Consequently, the findings should be interpreted as hypothesis and 

concept generating only. Second, only one of the three sectors from the primary trial was 

included in this study, due to small sample sizes within the other two sectors. Finally, we only 

assessed implementation rates up until 17 months post-implementation, which is contrary to 
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recommendations that sustainment should be considered from two-years post-implementation. 

However, our finding that care delivery reduced by the end of the 17 month post-

implementation period highlights the need to consider issues relating to sustainment earlier in 

the implementation continuum.  

 

CONCLUSIONS  

This secondary analysis provided an opportunity to explore the rate, time points and extent of 

change in women’s receipt of recommended antenatal care addressing alcohol consumption 

during pregnancy, following withdrawal of effective implementation support. Consistent with 

previous research on intervention sustainment we found that the effects of a multi-strategy 

practice change intervention declined after active implementation was completed, however for 

most outcomes this decline appears to stabilise from approximately 30 weeks post-

implementation. The results suggest the potential need for additional sustainability strategies 

initially after withdrawal of implementation support to ensure that the benefits of delivering 

guideline recommended care are continued long-term.  
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APPENDIX 8. Iterative delivery of an implementation support package to increase and 

sustain the routine provision of antenatal care addressing alcohol consumption during 

pregnancy: study protocol for a stepped-wedge cluster trial 
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APPENDIX 9. Women’s survey ethics approvals 
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APPENDIX 10. Women’s survey flyer 
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APPENDIX 11. Women’s survey information statements 
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APPENDIX 12. Women’s survey text messages to Aboriginal women and women 

attending AMIHS 
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APPENDIX 13. Women’s survey – Computer Assisted Telephone Interview 

Note: Questions not relevant to this thesis and logic skips have been removed to aid reading. 

We are doing phone surveys with women who recently had an antenatal care 

visit with Hunter New England Health.  

Your name was selected at random. Please don’t worry we have not had direct 

access to your medical records to get your information. 

******************* INFORMATION SCREEN ITEM ******************************* 

Feedback from the survey will be used to help improve the quality of care 

that pregnant women receive in their antenatal consults. We'd like to ask 

you some questions about the care you may have received around alcohol use 

at your antenatal visit.  

As well as any costs associated with accessing other services for 

assistance with alcohol use. 

******************* INFORMATION SCREEN ITEM ******************************* 

Just a reminder the interview is voluntary and if you feel uncomfortable at 

any time, let me know and we can move on to the next question or stop the 

survey. All information you provide will be kept anonymous and is strictly 

confidential. Completing this interview will have no impact on the care you 

receive from our services. 

******************* INFORMATION SCREEN ITEM ******************************* 

We do not anticipate to upset you in anyway, by asking these questions, 

however if you are upset after this call, we can provide you with the phone 

number for Lifeline and Beyond Blue for free counselling support.  

There are also other support services if you become distressed during the 

interview. 

INTERVIEWER NOTE: if participants ask for the phone numbers.  

Lifeline: 13 11 14; Beyond Blue: 1300 22 4636). 

******************* INFORMATION SCREEN ITEM ******************************* 

To begin with I would like to ask some questions about you to make sure 

that the information we collect represents all women who see  

Hunter New England Health for antenatal care. 

******************* INFORMATION SCREEN ITEM ******************************* 

Are you of Aboriginal or Torres Strait Islander origin? 

PROMPT: Read out response options if required 

1 Yes, Aboriginal origin 

2 Yes, Torres Strait Islander origin 

3 Yes, both Aboriginal and Torres Strait Islander origin 

4 No 

.R Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

You have the option of completing the survey with an Aboriginal or Non 

Aboriginal staff member which would you prefer? 

PROMPT: Read out response options if required 

1 Don’t care happy to continue (All staff) 

2 Prefer Aboriginal staff member (All staff) 

3 Prefer Non Aboriginal staff member (Laura Only) 

***************** SINGLE CHOICE - CATI VERSION **************************** 

Will your baby identify as Aboriginal and/or  

Torres Strait Islander origin? 

1 Yes, Aboriginal origin 

2 Yes, Torres Strait Islander origin 

3 Yes, both Aboriginal and Torres Strait Islander origin 

4 No 

.R Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

What is your age? 
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******************** NUMERIC OR DATE ENTRY - CATI VERSION ***************** 

What is your current employment status? 

1       Employed full time 

2       Employed part time or casual 

3       Unemployed 

4       Can't work - health reasons 

5       Home duties 

6       Student 

7       Retired 

8       Other 

9       Currently on mat leave – employed FT prior to leave 

10      Currently on mat leave – employed PT or casual prior to leave 

.R      Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

What is your present marital status? 

PROMPT: Read out response options if required 

1       Never married 

2       Married or living together in a relationship 

3       Separated 

4       Divorced 

5       Widowed 

.R      Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

What is the highest level of education you have achieved?  

PROMPT: Read out response options if required 

1       Never attended school 

2       Some primary school 

3       Completed primary school 

4       Some high school 

5       School certificate, Intermediate, Yr 10, 4th Form 

6       Completed HSC, Leaving, Year 12 or 6th Form 

7       TAFE certificate or diploma 

8       University, CAE, Degree or higher 

.R      Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

Is this your first pregnancy? 

1       Yes 

2       No     

.R      Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

How many weeks gestation are you currently? 

******************** NUMERIC OR DATE ENTRY - CATI VERSION ***************** 

The next few questions ask about your past and current alcohol use.  

Once again, this information is completely confidential and being gathered 

to make sure our services are providing the best quality of care around 

alcohol use for pregnant women. 

 

First I would like to ask you about your alcohol use in the 12 months prior 

to this pregnancy. 

******************* INFORMATION SCREEN ITEM ******************************* 

How often would you have a drink containing alcohol? 

INTERVIEWER NOTE:  

Ask the participant to pick the one that best fits how often they 

drank(alcohol use in the 12 months prior to this pregnancy) 

1       Never 

2       Monthly or less 

3       2 to 4 times a month 

4       2 to 3 times a week 

5       4 or more times a week 

6       Don't know 
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.R      Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

How many standard drinks of alcohol would you drink on a typical day when 

you were drinking?  

A standard drink is 1 schooner of light beer, 1 middy of full strength 

beer, 1 100ml glass of wine or 1 30ml nip of spirits. 

INTERVIEWER NOTE:  

If the participants responds with an amount less than 1 drink (i.e. half a 

glass) code as Option 1 (1 to 2 drinks) 

(ALCOHOL USE IN THE 12 MONTHS PRIOR TO THIS PREGNANCY) 

1    1 to 2 

2 3 to 4 

3 5 to 6 

4 7 to 9 

5 10 or more 

6 Don't know 

.R Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

How often would you have five or more standard drinks on one occasion?  

INTERVIEWER NOTE: 

Ask the participant to pick the one that best fits how often they 

drank(alcohol use in the 12 months prior to this pregnancy) 

1 Never 

2 Less than monthly 

3 Monthly   

4 Weekly 

5 Daily or almost daily 

6  Don't know 

.R Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

Now I would like to ask you about your alcohol use since you found out you 

were pregnant. Once again, this information is completely confidential and 

being gathered to make sure our services are providing the best quality of 

care around alcohol use for pregnant women. The results will not be 

reported back to your antenatal service or anyone else. 

******************* INFORMATION SCREEN ITEM ******************************* 

How often do you have a drink containing alcohol? 

INTERVIEWER NOTE:  

Ask the participant to pick the one that best fits how often they 

drink(your alcohol use since you found out you were pregnant) 

1 Never 

2 Monthly or less 

3   2 to 4 times a month 

4 2 to 3 times a week 

5 4 or more times a week 

6 Don't know 

.R Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

How many standard drinks of alcohol do you drink on a typical day when you 

are drinking? A standard drink is 1 schooner of light beer, 1 middy of full 

strength beer, 1 100ml glass of wine or 1 30ml nip of spirits. 

INTERVIEWER NOTE:  

If the participants responds with an amount less than 1 drink (i.e. half a 

glass) code as Option 1 (1 to 2 drinks)(YOUR ALCOHOL USE SINCE YOU FOUND 

OUT YOU WERE PREGNANT) 

1 1 to 2 

2 3 to 4 

3 5 to 6 

4 7 to 9 

5 10 or more 
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6       Don't know 

.R      Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

How often do you have five or more standard drinks on one occasion?  

INTERVIEWER NOTE:  

Ask the participant to pick the one that best fits how often they 

drink(your alcohol use since you found out you were pregnant) 

1       Never 

2       Less than monthly 

3       Monthly    

4       Weekly 

5       Daily or almost daily 

6       Don't know 

.R      Refused 

***************** SINGLE CHOICE - CATI VERSION ****************************  

Another way to think about your alcohol use since finding out you were 

pregnant is to think back on any special occasions you may have celebrated 

in that time. 

Were there any special occasions (e.g. a wedding, anniversary, birthday) 

Since you found out you were pregnant where you consumed any alcohol?  

1       Yes 

2       No 

3       Don't know 

.R      REFUSED 

***************** SINGLE CHOICE - CATI VERSION **************************** 

On how many special occasions did you consume alcohol since finding out you 

were pregnant?  

******************** NUMERIC OR DATE ENTRY - CATI VERSION ***************** 

On average, approximately how many standard drinks of alcohol did you 

consume during each special occasion?  

A standard drink is 1 schooner of light beer, 1 middy of full strength 

beer, 1 100ml glass of wine or 1 30ml nip of spirits. 

INTERVIEWER NOTE:  

If the participants responds with an amount less than 1 drink (i.e. half a 

glass) code as Option 1 (1 to 2 drinks) 

1       1 to 2 

2       3 to 4 

3       5 to 6 

4       7 to 9 

5       10 or more 

6       Don't know 

.R      Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

I would now like to ask you some questions about any antenatal care you may 

have received during the last four weeks from  

^team^ around alcohol. 

******************* INFORMATION SCREEN ITEM ******************************* 

Do you recall having an antenatal care visit with ^team^ during the last 

four weeks? This may have been with a midwife or doctor. The visit could 

have been at a hospital, local community health centre or in your home. 

1       Yes 

2       No     

3       Don't know 

.R      Refused 

******************* INFORMATION SCREEN ITEM ******************************* 

Which care providers have you seen in your visits with ^team^ in the last 

four weeks? 

1       Midwife 

2       Hospital Doctor (Specialist, Obstetrician, Registrar) 

3       Aboriginal Health Worker  
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4 Other (Please specify) 

-1 Don't know 

.R Refused 

*******************MULTIPLE CHOICE - CATI VERSION************************** 

What would be the other care provider have you seen in the last four weeks. 

******************* OPEN ENDED ENTRY ITEM ********************************* 

What is the main type of antenatal care you are receiving for this 

pregnancy? 

INTERVIEWER NOTE:  

Read out each response option and its definition and ask the participant to 

choose the model the best applies 

1 Midwifery continuity of care 

2 Midwives clinic 

3 AMIHS (Aboriginal Maternal Infant Health Service) 

4 Hospital doctors clinic 

5 Shared Care – Hospital Doctor/General Practitioner (GP) 

6 Shared Care – Hospital Midwife/General Practitioner (GP) 

7 Shared Care – Hospital Midwife/Hospital Doctor  

8 General Practitioner (GP) 

9 Private Obstetrician  

10 Don't know 

.R Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

Next we'd like to know whether ^team^ asked you any questions relating to 

alcohol in any of your antenatal care visits in the last four weeks. At any 

time in the last four weeks did ^team^ ask you about your alcohol use? 

1 Yes 

2 No

3 Don't know 

.R Refused 

*********************** CALCULATION ITEM ********************************** 

Were you asked how often you have a drink containing alcohol? 

1 Yes 

2 No

3 Don't know 

.R Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

Were you asked how many standard drinks of alcohol you would drink on a 

typical day when you are drinking? 

1 Yes 

2 No

3 Don't know 

.R Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

Were you asked how often you would have five or more standard drinks on one 

occasion? 

1 Yes 

2 No

3 Don't know 

.R Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

At any time in the last four weeks did ^team^ advise you that not drinking 

is the safest option during pregnancy? 

1 Yes 

2 No

3 Don't know 

.R Refused 

*********************** CALCULATION ITEM ********************************** 

Were you advised anything different than not to drink during pregnancy? 

1 Yes 
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2       No     

3       Don't know 

.R      Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

What were you advised? 

*********************** CALCULATION ITEM ********************************** 

Were the potential risks of drinking alcohol during pregnancy explained to 

you? 

1       Yes 

2       No     

3       Don't know 

.R      Refused 

*************************NULL ITEM - DOES NOTHING************************* 

We will be sending you an information leaflet about alcohol use in 

pregnancy after today’s call. 

If you would like to find out more in the meantime, you could talk to your 

midwife or doctor at your next antenatal care visit or I could give you the 

link to the Australian Government Department of Health website, which has 

information and resources about alcohol and pregnancy. 

www.alcohol.gov.au and click on ‘Women Want to Know'. 

******************* INFORMATION SCREEN ITEM ******************************* 

At any time in the last four weeks did ^team^ offer you a referral to a 

service for alcohol use? 

1       Yes 

2       No     

3       Don't know 

.R      Refused 

*********************** CALCULATION ITEM ********************************** 

Where were you offered a referral to? 

1       Get Healthy in Pregnancy Telephone Coaching Service 

2       HNE Drug & Alcohol service eg nurse, counsellor, clinic 

3       Safe Start (to connect women to HNE D&A service) 

4       Aboriginal Medical Service (AMS) 

5       Unsure of the name of the service  

6       Other 

-1      Don't know 

.R      Refused 

*******************MULTIPLE CHOICE - CATI VERSION**************************  

Can you please tell me what 'other' service you were referred to? 

**************************NULL ITEM - DOES NOTHING************************* 

Did you accept the offer to the ^SCAL3_[0]^ ? 

If selected (Other specify) = ^orefe2^ 

1       Yes 

2       No     

3       Don't know 

.R      Refused 

*********************** CALCULATION ITEM ********************************** 

Had you already accepted a referral for alcohol use in any other antenatal 

care visit that was more than four weeks ago? 

INTERVIEWER NOTE: Select all referrals that were accepted.  

If NO referrals accepted, select NO). 

1       Yes Get Healthy in Pregnancy Telephone Coaching Service 

2       Yes HNE Drug & Alcohol service eg nurse, counsellor, clinic 

3       Yes Safe Start (to connect women to HNE D&A service) 

4       Yes Aboriginal Medical Service (AMS) 

5       Yes Unsure of the name of the service  

6       Yes Other 

-1      No 

-2      Don't know 

.R      Refused 
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*******************MULTIPLE CHOICE - CATI VERSION************************** 

Can you please tell me what 'other' service you already accepted an offer 

to? 

**************************NULL ITEM - DOES NOTHING************************* 

At any stage in the last four weeks, did ^team^ discuss your progress with 

the referral you had previously accepted with the ^SCAL3_[0]^ ? 

If selected (Other specify) = ^oACCa^ 

1 Yes 

2 No

3 Don't know 

.R Refused 

*************************NULL ITEM - DOES NOTHING************************* 

Has ^team^, given you any written information about alcohol? 

1 Yes 

2 No

3 Don't know 

.R Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

What information were you given?  

1 Pamphlet 

2 Information downloaded from internet 

3 Personalised information (e.g. clinician notes) 

4 Other 

-1 Don't know 

.R Refused 

*******************MULTIPLE CHOICE - CATI VERSION************************** 

Can you please tell me what 'other' information you were given?  

******************* OPEN ENDED ENTRY ITEM ********************************* 

Have you used any other service for alcohol advice or support during this 

pregnancy? 

1 Yes 

2 No

3 Don't know 

.R Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

What other service have you used?  

1 Alcohol Drug & Information Telephone Service (ADIS) 

2 Drug & Alcohol Service (Hunter New England) 

3 Drug & Alcohol Service (Aboriginal Medical Service /AMS) 

4 Drug & Alcohol Service (Other) 

5 Detox clinic (Hunter New England) 

6 Detox clinic (Other) 

7 Support group e.g. Alcoholics Anonymous 

8 Psychologist  

9 Other (Please specify) 

-10 Don't know 

.R Refused 

*******************MULTIPLE CHOICE - CATI VERSION************************** 

Can you please tell me what 'other' service you have used?  

******************* OPEN ENDED ENTRY ITEM ********************************* 

We would now like to get your thoughts on antenatal care for alcohol use in 

pregnancy.  

Please respond to these questions by answering strongly agree, agree, 

unsure, disagree and strongly disagree.  

******************* OPEN ENDED ENTRY ITEM ********************************* 

Alcohol use should be addressed with all pregnant women in antenatal care 

visits. - would you say that you  

1 Strongly Agree 

2 Agree 

3 Unsure
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4       Disagree 

5       Strongly disagree 

.R      Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

It is acceptable for all pregnant women to be asked about their alcohol use 

in antenatal care visits.  - would you say that you  

1       Strongly Agree 

2       Agree 

3       Unsure     

4       Disagree 

5       Strongly disagree 

.R      Refused 

***************** SINGLE CHOICE - CATI VERSION ****************************  

It is acceptable for all pregnant women to be asked about their alcohol use 

in antenatal care visits on multiple occasions. 

- would you say that you.  

1       Strongly Agree 

2       Agree 

3       Unsure     

4       Disagree 

5       Strongly disagree 

.R      Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

I would feel comfortable during my antenatal care visits answering 

questions about my alcohol use. - would you say that you  

1       Strongly Agree 

2       Agree 

3       Unsure     

4       Disagree 

5       Strongly disagree 

.R      Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

It is acceptable for all pregnant women to be advised that not drinking is 

the safest option during pregnancy in antenatal care visits.  

- would you say that you  

1       Strongly Agree 

2       Agree 

3       Unsure     

4       Disagree 

5       Strongly disagree 

.R      Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

I would feel comfortable being advised in my antenatal care visits that not 

drinking is the safest option during pregnancy. 

- would you say that you  

1       Strongly Agree 

2       Agree 

3       Unsure     

4       Disagree 

5       Strongly disagree 

.R      Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

It is acceptable for all pregnant women to be advised on the potential 

risks of drinking alcohol during pregnancy in antenatal care visits. 

- would you say that you  

1       Strongly Agree 

2       Agree 

3       Unsure     

4       Disagree 

5       Strongly disagree 
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.R      Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

It is acceptable for pregnant women to be offered a referral in antenatal 

care visits to a telephone based coaching service for further support for 

alcohol use if required. - would you say that you  

1 Strongly Agree 

2 Agree 

3 Unsure

4 Disagree 

5 Strongly disagree 

.R Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

It is acceptable for pregnant women to be offered a referral in antenatal 

care visits to Drug and Alcohol services for further support for alcohol 

use if required. - would you say that you  

1 Strongly Agree 

2 Agree 

3 Unsure

4 Disagree 

5 Strongly disagree 

.R Refused 

************************END LOOP - CATI************************************ 

We are nearly at the end of the survey, thank you so much for all the 

information you have provided so far.  

I am now going to ask you some general questions about alcohol and 

pregnancy. 

******************* INFORMATION SCREEN ITEM ******************************* 

Where do you get information from to help you make decisions about alcohol 

use during pregnancy? 

1 General Practice (GP) 

2 Aboriginal Medical Service (AMS) 

3 Midwife 

4 Obstetrician 

5  Family  

6 Friends 

7 Internet  

8 Books 

9 Brochures/pamphlets 

10 Traditional Media (eg. TV, newspapers) 

11 Social Media (eg. Facebook, Instagram) 

-12 Don't get information from anywhere 

13 Other  

-14 Don't know 

.R Refused 

*******************MULTIPLE CHOICE - CATI VERSION************************** 

Can you please tell me the 'other' way you get information to help you make 

decisions about alcohol use during pregnancy?  

******************* OPEN ENDED ENTRY ITEM ********************************* 

Are you aware that Australia has alcohol guidelines for pregnancy? 

INTERVIEWER NOTE:  

If the participant asks what the guidelines are you can tell them that the 

National Guidelines state that for women who are pregnant or planning a 

pregnancy, the safest option is not to drink alcohol. 

1 Yes 

2 No

3 Don't know 

.R Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

Are you able to tell me what the guidelines recommend? 

DO NOT READ OUT OPTIONS 
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INTERVIEWER NOTE:  

If participant says no drinking alcohol during pregnancy record as  

NO ALCOHOL.  

If participant has a different response, record as OTHER in next screen 

1 No alcohol 

2 Other Response (Please specify) 

3 Don't know 

.R Refused 

******************* OPEN ENDED ENTRY ITEM ********************************* 

I am now going to ask you how you feel about some statements about alcohol 

and pregnancy.  

Please respond to these questions by answering strongly agree, agree, 

unsure, disagree and strongly disagree. 

******************* INFORMATION SCREEN ITEM ******************************* 

Not drinking alcohol is the safest option during pregnancy.  

Would you say that you  

1 Strongly Agree 

2 Agree 

3 Unsure

4 Disagree 

5 Strongly disagree 

.R Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

Not drinking alcohol during pregnancy is one of the most important things I 

can do for my baby's health. Would you say that you  

1 Strongly Agree 

2 Agree 

3 Unsure

4 Disagree 

5 Strongly disagree 

.R Refused 

***************** SINGLE CHOICE - CATI VERSION **************************** 

Pregnancy is a good time for women to change their alcohol use to improve 

their own health. Would you say that you  

1 Strongly Agree 

2 Agree 

3 Unsure

4 Disagree 

5 Strongly disagree 

.R Refused 

******************* INFORMATION SCREEN ITEM ******************************* 

Thankyou very much for talking with us today.  

Is there anything else you would like to tell me before we finish?  

1 Yes 

2 No

3 Don't know 

.R Refused

******************* OPEN ENDED ENTRY ITEM ********************************* 

If you want to contact someone regarding this survey, you can call John  

Wiggers on (phone 4924 6247). John's contact details are also listed on the 

bottom of the information letter. 

Thanks again for participating. Goodbye. 
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APPENDIX 14. Women’s survey – Online mode 
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APPENDIX 15. Clinician and Manager surveys ethics approvals 



APPENDICES 

478 



APPENDICES 

479 



APPENDICES 

480 

APPENDIX 16. Clinician and Manager surveys information statements 



APPENDICES 

481 



APPENDICES 

482 

APPENDIX 17. Clinician and Manager surveys 
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APPENDIX 18. Clinician and Manager surveys individual mean scores 

Mean scores for individual items from the Theoretical Domains Framework as reported by antenatal clinicians (n=33) 

Domain Definition Item Mean SD Median 

Knowledge An awareness of the 
existence of something. 

Strong evidence supports the clinical guideline recommendation that 

alcohol use should be addressed as part of routine antenatal care. 
4.30 1.19 5.00 

There is a strong rationale that women should be advised that not drinking 

is the safest option for the health of the fetus. 
4.70 0.77 5.00 

I know of the potential health consequences for the fetus that may result 

from alcohol use during pregnancy. 
4.42 0.56 4.00 

I know the procedure for addressing alcohol use during pregnancy in 

accordance with clinical guidelines. 
3.67 0.85 4.00 

I know the appropriate referral pathways to offer women who consume 

alcohol at high risk levels during pregnancy. 
3.72 0.89 4.00 

I know the appropriate referral pathways to offer women who consume 

alcohol at moderate risk levels during pregnancy. 
3.64 0.82 4.00 

Skills An ability or proficiency 
acquired through practice. 

I am competent in asking pregnant women about their alcohol use during 

pregnancy. 
4.18 0.64 4.00 

I am competent in assessing pregnant women’s alcohol consumption 

using a validated tool, such as the AUDIT-C. 
2.94 1.09 3.00 

I am competent in providing pregnant women with brief advice regarding 

alcohol related risk to the fetus and that not drinking is the safest option. 
4.15 0.83 4.00 

I am competent in offering pregnant women who require further 

assistance to address their alcohol use referrals to appropriate support 

services. 

3.79 0.89 4.00 

I have been adequately trained in how to address alcohol use in 

pregnancy according to clinical guidelines. 
2.84 1.14 3.00 

I am able to have conversations with pregnant women around alcohol use 

in pregnancy in a sensitive, non-judgemental manner. 
4.25 0.57 4.00 

Social/ 

professional role 

and identity† 

A coherent set of 
behaviours and displayed 
personal qualities of an 

All health professionals providing routine antenatal care should address 

alcohol use in pregnancy according to clinical guidelines. 
4.53 0.57 5.00 

It is part of my professional role to ask pregnant women about their 

alcohol use during pregnancy. 
4.69 0.47 5.00 



APPENDICES 

500 

individual in a social or 
work setting. 

It is part of my professional role to assess pregnant women’s alcohol 

consumption using a validated tool, such as the AUDIT-C. 
4.06 0.96 4.00 

It is part of my professional role to provide pregnant women with brief 

advice regarding alcohol related risks to the fetus and that not drinking is 

the safest option. 

4.63 0.49 5.00 

It is part of my professional role to offer pregnant women who require 

further assistance to address their alcohol use referrals to appropriate 

support services. 

4.68 0.65 5.00 

It is not my responsibility to address alcohol use in pregnancy as part of 

routine antenatal care (reverse scored). 
3.94 1.50 4.50 

Beliefs about 

capabilities† 

Acceptance of the truth, 
reality, or validity about an 
ability, talent, or facility that 
a person can put to 
constructive use. 

I am confident in asking pregnant women about their alcohol use during 

pregnancy. 
4.09 0.78 4.00 

I am confident in assessing pregnant women’s alcohol consumption using 

a validated tool, such as the AUDIT-C. 
3.03 1.18 3.00 

I am confident in providing pregnant women with brief advice regarding 

alcohol related risk to the fetus and that not drinking is the safest option. 
4.24 0.69 4.00 

I am confident in offering pregnant women who require further assistance 

to address their alcohol use referrals to appropriate support services. 
3.76 0.99 4.00 

I am confident I can address alcohol use in pregnancy in the time 

allocated to antenatal appointments. 
2.62 1.27 2.00 

I am confident I can address alcohol use in pregnancy during antenatal 

appointments even if the woman shows a lack of interest in discussing 

alcohol. 

3.14 0.99 3.00 

I am not confident in addressing alcohol use in pregnancy during 

antenatal appointments when other health professionals are present 

(reverse scored). 

3.66 1.08 4.00 

Beliefs about 

consequences‡ 

Acceptance of the truth, 
reality, or validity about 
outcomes of a behaviour in 
a given situation. 

Addressing alcohol use in pregnancy enables women who require further 

assistance for their alcohol use to get appropriate support.   
4.14 0.88 4.00 

Addressing alcohol use in pregnancy will enable changes in drinking 

behaviours and improve outcomes for the mother and baby. 
4.00 0.85 4.00 

Regardless of how I approach the issue, pregnant women will feel 

uncomfortable or judged if I address alcohol use in pregnancy with them 

during antenatal appointments (reverse scored). 

3.57 0.74 4.00 
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Regardless of how I approach the issue, pregnant women who have 

consumed any alcohol during their pregnancy will feel anxious or guilty if I 

address alcohol use with them (reverse scored). 

3.03 0.87 3.00 

There is no harm in me advising a pregnant woman that she can consume 

alcohol at low levels during pregnancy (reverse scored). 
4.59 0.57 5.00 

Addressing alcohol use in pregnancy will have a negative effect on my 

client-clinician relationship with the woman (reverse scored). 
3.79 0.49 4.00 

I am hesitant to address alcohol use in pregnancy as it may have 

implications in regards to child protection issues (reverse scored). 
3.86 0.69 4.00 

My manager will hold me accountable if I do not address alcohol use in 

pregnancy in my antenatal appointments. 
3.00 1.04 3.00 

Motivation and 

goals‡ 

Mental representations of 
outcomes or end states that 
an individual wants to 
achieve. 

I aim to address alcohol use in pregnancy with all pregnant women as part 

of my routine antenatal care. 
4.21 0.86 4.00 

I have more important things to do in antenatal appointments than 

address alcohol use in pregnancy (reverse scored). 

 

3.97 0.98 4.00 

I want to provide the best antenatal care for maternal alcohol use so I can 

support positive pregnancy outcomes for women and their babies. 
4.62 0.49 5.00 

Memory, attention 

and decision 

processes‡  

The ability to retain 
information, focus 
selectively on aspects of 
the environment and 
choose between two or 
more alternatives. 

I often forget to address alcohol use in pregnancy during antenatal 

appointments (reverse scored). 
3.52 1.15 4.00 

I am less likely to address alcohol use in pregnancy if the woman is 

multipara (reverse scored). 
4.24 0.44 4.00 

Whether I address alcohol use in pregnancy is dependent upon the 

woman’s demographics and antenatal history (reverse scored). 
4.24 0.91 4.00 

If discussing alcohol is not a priority expressed by the woman, I do not 

address it during antenatal appointments (reverse scored). 
3.93 0.80 4.00 

I do not address alcohol use in pregnancy because most women already 

know not to drink alcohol during pregnancy (reverse scored). 
4.21 0.82 4.00 

Environmental 

context and 

resources‡  

Any circumstance of a 
person's situation or 
environment that 
discourages or encourages 
the development of skills 
and abilities, 

It is difficult for me to address alcohol use in pregnancy because there is a 

lack of support services that I can refer pregnant women to for further 

assistance with alcohol use. 

3.45 1.15 4.00 

It is difficult for me to address alcohol use in pregnancy because there is 

poor communication between maternity services and drug and alcohol 

services (reverse scored). 

3.66 1.08 4.00 
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independence, social 
competence, and adaptive 
behaviour. 

It is difficult for me to address alcohol use in pregnancy because the IT 

systems/forms that I use in antenatal appointments do not provide the 

necessary supports (reverse scored). 

3.10 1.26 3.00 

It is difficult for me to address alcohol use in pregnancy because I have a 

lot to cover in antenatal appointments (reverse scored). 
2.55 1.27 2.00 

It is difficult for me to address alcohol use in pregnancy because I do not 

have access to appropriate information resources (e.g. pamphlets for 

woman, standard drink charts) (reverse scored). 

2.90 1.14 3.00 

Social influences‡ Those interpersonal 
processes that can cause 
individuals to change their 
thoughts, feelings, or 
behaviours. 

My manager expects me to address alcohol use in pregnancy as part of 

routine antenatal care. 
3.72 0.75 4.00 

Pregnant women expect me to address alcohol use in pregnancy during 

their antenatal care. 
3.34 0.77 3.00 

Other maternity staff with whom I work do not address alcohol use in 

pregnancy as part of routine antenatal care (reverse scored). 
2.86 0.95 3.00 

There are health professionals who can support me if I have difficulties 

when addressing alcohol use in pregnancy during antenatal appointments. 
3.38 1.08 4.00 

Emotion 

regulation‡ 

A complex reaction pattern, 
involving experiential, 
behavioural, and 
physiological elements, by 
which the individual 
attempts to deal with a 
personally significant 
matter or event. 

Addressing alcohol use with pregnant women makes me feel nervous / 

anxious (reverse scored). 
3.86 0.83 4.00 

I feel comfortable addressing alcohol use in pregnancy with pregnant 

women in antenatal appointments. 
3.86 0.95 4.00 

It is stressful for me to address alcohol use in pregnancy during antenatal 

appointments (reverse scored). 
4.07 0.75 4.00 

Behavioural 

regulation‡ 

Anything aimed at 
managing or changing 
objectively observed or 
measured actions. 

I have a clear plan for how I am going to address alcohol use in 

pregnancy in antenatal appointments. 
3.24 0.87 3.00 

If I encounter a problem when addressing alcohol use in pregnancy, I 

know how to solve it. 
3.24 0.99 3.00 

If I received professional feedback about the way I address alcohol use in 

pregnancy, I would use it to improve the quality of the antenatal care I 

provide. 

4.10 0.62 4.00 

† n=32 due to incomplete survey responses 

‡ n=29 due to incomplete survey responses 
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Mean scores for individual items from the Theoretical Domains Framework as reported by managers of antenatal services (n=8) 

Domain Definition Item Mean SD Median 

Knowledge An awareness of the 
existence of something. 

I know what steps to take in my service when introducing clinical practice 

change. 
4.00 0.53 4.00 

I am aware of the Excellence tools that are available to support me as a 

manager when introducing clinical practice change in my service. 
4.50 0.76 5.00 

Strong evidence supports the clinical guideline recommendation that 

alcohol use should be addressed as part of routine antenatal care. 
4.88 0.35 5.00 

There is a strong rationale that women should be advised that not drinking 

is the safest option for the health of the fetus. 
4.63 0.52 5.00 

I know of the potential health consequences for the fetus that may result 

from alcohol use during pregnancy. 
4.63 0.52 5.00 

Skills An ability or proficiency 
acquired through practice. 

The organisation I work for has provided me with professional 

development in regards to clinical management skills. 
4.63 0.52 5.00 

I have been adequately trained in how to use Excellence tools to monitor 

how my service is tracking. 
4.13 0.64 4.00 

I am able to have professional conversations with my clinical staff about 

performance issues.   
4.38 0.52 4.00 

Social/ 

professional role 

and identity  

A coherent set of 
behaviours and displayed 
personal qualities of an 
individual in a social or 
work setting. 

It is part of my professional role to drive clinical practice change in my 

service. 
4.38 0.52 4.00 

It is part of my professional role to use Excellence tools to manage staff 

performance during a clinical practice change. 
4.38 0.74 4.50 

It is not the responsibility of my service to address alcohol use in 

pregnancy as part of routine antenatal care (reverse scored). 
4.88 0.35 5.00 

Beliefs about 

capabilities 

Acceptance of the truth, 
reality, or validity about an 
ability, talent, or facility that 
a person can put to 
constructive use. 

I am competent in managing the introduction of clinical practice change in 

my service. 
4.00 0.00 4.00 

I am competent with using the following Excellence tools: SMaRTA Viewer 

measures. 
3.25 1.16 3.50 

I am competent with using the following Excellence tools: Operational 

Plans. 
3.50 0.93 4.00 

I am competent with using the following Excellence tools: Performance 

reports. 
3.63 0.74 4.00 

I am competent with using the following Excellence tools: 90 day action 

plans. 
3.63 0.74 4.00 
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I am competent with using the following Excellence tools: Monthly 

Accountability Meetings (MAMs). 
4.00 0.93 4.00 

I am competent with using the following Excellence tools: Leader 

Rounding with Staff. 
4.38 0.74 4.50 

I am competent with using the following Excellence tools: Performance 

Conversations with Staff. 
3.75 1.49 4.00 

I am confident I can manage the introduction of a clinical practice change 

for addressing alcohol use in pregnancy. 
4.13 0.35 4.00 

I am confident I can engage my clinical staff in clinical practice change, 

even if they are resistant to change. 
4.13 0.35 4.00 

Beliefs about 

consequences 

Acceptance of the truth, 
reality, or validity about 
outcomes of a behaviour in 
a given situation. 

I am concerned clinical practice change puts additional workload burdens 

on clinicians (reverse scored). 
2.75 1.28 2.50 

Clinical practice change contributes to improvements in service delivery. 4.13 0.64 4.00 

Clinical staff will react negatively if I discuss performance issues with them 

(reverse scored). 
3.38 0.92 3.00 

I will be held accountable by my manager if my service does not meet 

performance targets. 
4.63 0.52 5.00 

If I provide staff with professional feedback about performance, they will 

take it on board to improve the quality of service delivery. 
3.75 0.46 4.00 

Motivation and 

goals  

Mental representations of 
outcomes or end states that 
an individual wants to 
achieve. 

I have more important things to manage in my service than a clinical 

practice change around alcohol use in pregnancy (reverse scored). 
3.88 0.99 4.00 

I want to drive clinical practice change in my service to improve the quality 

of the antenatal care provided to women. 
4.63 0.52 5.00 

I aim to meet all my service’s performance targets. 4.25 0.46 4.00 

Memory, attention 

and decision 

processes  

The ability to retain 
information, focus 
selectively on aspects of 
the environment and 
choose between two or 
more alternatives. 

I often forget to use Excellence tools to manage performance in my 

service (reverse scored). 
3.75 1.04 4.00 

I am less likely to manage the performance of a clinical practice change if 

my staff are resistant to the change (reverse scored). 
3.63 0.74 4.00 

Environmental 

context and 

resources  

Any circumstance of a 
person's situation or 
environment that 
discourages or encourages 
the development of skills 

It is difficult for me to drive clinical practice change in my service because 

I have many other competing work tasks (reverse scored). 
2.88 1.25 3.00 

It is difficult for me to manage performance because I have problems with 

getting clinical staff to enter data that is used in performance 

measurement (reverse scored). 

3.00 1.20 3.50 
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and abilities, 
independence, social 
competence, and adaptive 
behaviour. 

It is hard for me to implement clinical practice change in my service as I 

have difficulty freeing my staff from clinical work to attend relevant training 

(reverse scored). 

3.00 0.93 3.00 

I do not have the necessary supports / resources (e.g. training in 

performance management) that I need to manage performance in my 

service (reverse scored). 

3.63 0.74 4.00 

Social influences Those interpersonal 
processes that can cause 
individuals to change their 
thoughts, feelings, or 
behaviours. 

I have colleagues who can support me if I encounter difficulties managing 

performance in my service. 
3.75 1.16 4.00 

My staff expect me to be a leader for clinical practice change in my 

service. 
4.13 0.35 4.00 

In the organisation where I work, higher levels of management give 

support for clinical practice change in service delivery. 
4.25 0.71 4.00 

My manager expects me to manage the performance of my service. 4.25 0.46 4.00 

My staff are resistant to clinical practice change (reverse scored). 2.88 0.83 3.00 

Emotion 

regulation 

A complex reaction pattern, 
involving experiential, 
behavioural, and 
physiological elements, by 
which the individual 
attempts to deal with a 
personally significant 
matter or event. 

It is stressful for me to manage performance in my service (reverse 

scored). 

2.13 0.64 2.00 

Behavioural 

regulation 

Anything aimed at 
managing or changing 
objectively observed or 
measured actions. 

I put plans in place to manage clinical practice change in my service. 

4.38 0.52 4.00 
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APPENDIX 19. Systematic review search strategies 

MEDLINE, EMBASE, MATERNITY AND INFANT CARE, AND CINAHL 

Note: The relevant syntax to each database was used. 

1. Pregnancy/ or Pregnan*.tw.

2. Matern*.tw.

3. Gestation*.tw.

4. Preconcept*.tw.

5. Trying to conceive.tw.

6. 1 or 2 or 3 or 4 or 5

7. Midwifery/ or Midwi*.tw. or Nurse Midwives/

8. Obstetric*.tw. or Obstetrics/

9. Physicians, Family/ or Family Practice/ or General Practic*.tw. or General Practice/ or

General Practitioners/

10. clinician*.tw.

11. ((health or healthcare) adj2 (profession* or work*)).mp.

12. Prenatal Care/ or (antenatal or prenatal).tw.

13. Preconception Care/

14. Perinatal Care/ or perinatal.tw.

15. Maternal Health Services/ or Maternity.tw. or Family Planning Services/

16. (family planning or fertility specialist*).tw.

17. 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16

18. implement*.mp.

19. dissemin*.mp.

20. adopt*.mp.

21. practice*.mp.

22. organi?ational change*.mp.

23. diffus*.mp.

24. (system* adj2 change*).mp.

25. quality improvement*.mp.
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26. transform*.mp.

27. translat*.mp.

28. transfer*.mp.

29. uptake*.mp.

30. sustainab*.mp.

31. institutionali*.mp.

32. routin*.mp.

33. maintenance.mp.

34. capacity.mp.

35. incorporat*.mp.

36. adher*.mp.

37. integrat*.mp.

38. scal*.mp.

39. ((polic* or guideline or practice* or program* or innovate*) adj5 (performance or

feedback or audit* or monitor* or academic detailing or prompt* or reminder* or

medical record* or record system* or incentive* or penalt* or mandat* or communicat*

or social market* or professional development or network* or leadership* or opinion

leader* or champion* or consensus* or change manage* or train* or educat* or

resource* or material* or equipment or guideline)).mp.

40. 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or

33 or 34 or 35 or 36 or 37 or 38 or 39

41. Fetal Alcohol Spectrum Disorders/

42. Alcohol Abstinence/ or Alcohol*.tw.

43. Drinking behaviour/ or Alcohol Drinking/ or Drinking/ or drink*.tw. or Binge Drinking/

44. Ethanol.tw. or Ethanol/

45. (Smok* adj2 (prevent* or reduc* or cessation or cease* or cigarette or tobacco)).mp.

46. Tobacco/ or Tobacco Smoking/ or Tobacco.tw.

47. Cigarette*.tw. or Tobacco Products/

48. Smoking Cessation/ or Nicotine Replacement.tw. or NRT.tw. or Smoking/

49. Weight gain/ or Weight gain.tw.

50. Nutri*.tw.

51. Diet.tw. or Diet/ or Healthy Diet/
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52. (Food.tw. or Food/) and Nutrition/

53. Eat*.tw. or Eating/

54. Energy Intake.tw. or Energy Intake/

55. Physical Activit*.tw.

56. Exercise/ or Exercise.tw.

57. Sedentary Lifestyle/ or Physical Inactivit*.tw.

58. (Sedentary adj2 (Behavio* or Lifestyle)).mp.

59. Fitness.tw. or Physical Fitness/

60. 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55 or

56 or 57 or 58 or 59

61. Randomized Controlled Trial/

62. Controlled Clinical Trial/

63. Clinical Trials as Topic/

64. Random Allocation/

65. Evaluation Studies/

66. Comparative Study/

67. random*.tw.

68. trial.tw.

69. groups.tw.

70. placebo.tw.

71. experiment*.tw.

72. (time adj series).tw.

73. (pretest or pre test or posttest or post test).tw.

74. impact.tw.

75. change*.tw.

76. evaluat*.tw.

77. effect*.tw.

78. 'before and after'.tw.

79. intervention*.tw.

80. program*.tw.
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81. compare*.tw.

82. (control or controls* or controla* or controle* or controli or controll*).tw.

83. (Stepped wedge or staggered enrol*).tw.

84. 61 or 62 or 63 or 64 or 65 or 66 or 67 or 68 or 69 or 70 or 71 or 72 or 73 or 74 or 75 or

76 or 77 or 78 or 79 or 80 or 81 or 82 or 83

85. Ask*.tw.

86. Screen*.tw. or Mass Screening/

87. Assess*.tw. or Risk Assessment/

88. Advi?e.tw. or Health Education/

89. Assist*.tw.

90. Arrang*.tw.

91. (Refer*.tw. or Referral.mp.)

92. brief intervention.tw. or Motivational Interviewing/ or Psychotherapy, Brief/

93. 5A*.tw.

94. SBIRT.tw.

95. ((Care or practi?e*) adj (best or evidence* or recomm*)).tw.

96. 85 or 86 or 87 or 88 or 89 or 90 or 91 or 92 or 93 or 94 or 95

97. 6 and 17 and 40 and 60 and 84 and 96

COCHRANE CENTRAL REGISTER OF CONTROLLED TRIALS  

"pregnancy" or Matern* or Gestation* or Preconcept* or “Trying to conceive” 

AND 

Midwifery or Obstetric or “General Practic*” or clinician* or “health professional” or 

“prenatal care” or “antenatal care” or “preconception care” or maternity or “family planning” 

AND 

implement or dissemin or adopt or practice or “organisational change*” or diffus* or “system 

change” or “quality improvement*” or transform* or translat* or transfer* or uptake* or 

sustainab* or institutionali* or routin* or maintenance or capacity or incorporat* or adher* or 

integrat* or scal* or polic* or guideline or practice* or program* or innovate* or 

performance or feedback or audit* or monitor* or “academic detailing” or prompt* or 

reminder* or “medical record*” or “record system*” or incentive* or penalt* or mandat* or 

communicat* or “social market*” or “professional development” or network* or leadership* 
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or “opinion leader*” or champion* or consensus* or “change manage*” or train* or educat* 

or resource* or material* or equipment 

AND 

“Fetal Alcohol Spectrum Disorders” or alcohol or drinking or ethanol or tobacco or smok* or 

cigarette or “weight gain” or diet or nutri* or eating or “energy intake” or “Physical Activit*” 

or exercise or fitness 

AND 

Ask* or Screen* or Assess* or advise or advice or assist or arrang* or refer* or “brief 

intervention” or “motivational interviewing” or 5A* or SBIRT* or Care 

 

PROQUEST DISSERTATIONS AND THESES 

(Preconception OR prenatal) AND (midwife OR professional) AND (alcohol OR weight OR 

smoking) AND (implement OR adopt) AND care. 

 

WHO INTERNATIONAL CLINICAL TRIALS REGISTRY 

TITLE: preconception or prenatal or antenatal or pregnan* or profession* or midwi* or 

doctor*  

CONDITION: alcohol or smoking or weight  

INTERVENTION: adopt* or implement* or train* or resource* or educat* or guideline* or 

chang* or polic* or perform* or audit or feedback or prompt* or remind* or incentive or 

champion or program or quality improvement or mandat* 
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APPENDIX 20. Characteristics of included studies 

Study ID 

Country 

Trial design 

Participants Implementation 

strategies and 

Comparisons 

Primary Outcomes – Effect of implementation strategies on improving the provision of 

preconception and antental care addressing modifiable risk factors 

Secondary 

outcomes 

measured and 

reported  Data Collection Measures  Outcomes reported 

Aguilera et 

al. (2017) 

Country: 

USA 

Study 

design: Non-

randomised 

controlled 

trial 

Setting: antenatal care 

Services: obstetrics 

practices (N=4) 

Health professionals: 

doctors and nurses 

Allocation: 2 

practices to 

intervention and 2 to 

comparison condition 

Risk factor: weight 

Implementation 

strategies: 

 educational meetings

 educational materials

Comparison: 

 usual practice/control

Theoretical basis: not

reported

Implementation

measures: acceptability

Method: health 

professional and women 

surveys  

Scale: health 

professional: 5 point 

likert scale (never to 

always); women: 0-1 

(no, yes)  

Sample for outcomes:  

Health professional 

N=22   

IV: 11; C: 21 

Women N=332  

IV: 183; C: 149 

Health professional  

Advise: discuss appropriate 

amount of weight gain during 

pregnancy; discuss risks of 

inadequate weight gain; discuss 

risks of excess weight gain 

% (most of the time and always 

categories) C vs IV 

Women 

Advise: received advice about 

weight gain during pregnancy; 

discussion on the risks of gaining 

too much or not enough weight 

% C vs IV 

Health professional 

Advise: 73% vs 100%b; 

45% vs 54% b; 45% vs 

72% b 

Women 

Advise: 66.4% vs 

92.3%***; 51.5% vs 

64.3%* 

Secondary analysis 

of 308 medical 

records.  

The proportion of 

women within 

weight 

recommendations 

(C vs IV) 

36.9% vs 36.5%a 

Althabe et al. 

(2017) 

Country: 

USA 

Study 

design: Two-

arm parallel 

cluster 

randomised 

trial 

Setting: antenatal care 

Services: antenatal 

clinics (N=20 

clusters) 

Health professionals: 

midwives and 

obstetrician/ 

gynaecologists 

Allocation: 10 

clusters allocated to 

intervention and 10 to 

comparison condition. 

Risk factor: tobacco 

smoking  

Implementation 

strategies: 

 educational meetings

 educational outreach

visits, or academic

detailing

 local opinion leaders

 reminders

 tailored intervention

Comparison: 

Method: women 

surveys  

Scale: 0-1 (no, yes) 

Sample for outcomes: 

N=6828 

IV: 3342 (pre: 1551; 

post: 1791); C: 3486 

(pre: 1757; post: 1729) 

Ask: asked about tobacco use (at > 

one visit) 

Advise: advised about tobacco use 

(at > one visit) 

Assess: assessed late quitters and 

continuous smokers are ready to 

quit (at > one visit) 

Assist: assisted late quitters and 

continuous smokers in the quitting 

process (at > one visit) 

Ask: 3.9 vs 33.1, 29.2 

(17.5; 38.0)** 

Advise: 2.6 vs 29.0, 26.4 

(13.9; 40.2)** 

Assess: 5.3 vs 20.2, 14.9 

(2.5; 32.7)* 

Assist: 3.5 vs 25.0, 21.5 

(10.6; 31.8)** 

Arrange: 0.0 vs 2.7, 2.7 

(0.0; 17.2)* 

Sub-sample of 

women (IV: 863; 

C: 835) who quit or 

continued smoking 

during pregnancy 

and submitted 

cotinine analysis of 

saliva within 12 

hours postpartum. 

Quit smoking 

during pregnancy 

(C vs IV OR (95% 
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 educational meetings

Theoretical basis: 

Roger's Diffusion of 

Innovations Theory 

Implementation 

measures: fidelity 

Arrange: arranged follow-up with 

late quitters and smokers (at > one 

visit) 

MRC C vs IV, AD (95% CI) 

CI), ROR (95% 

CI)) 

0.58 (0.43; 0.78) vs 

0.74 (0.55; 1.00); 

1.29 (0.84; 1.97)a 

Bakker et al. 

(2003) 

Country: 

The 

Netherlands 

Study 

design: RCT 

Setting: antenatal 

care 

Services: private 

midwifery practices 

(N=42) 

Health professionals: 

midwives  

Allocation: 22 clinics 

to intervention and 20 

to comparison 

condition 

Risk factor: tobacco 

smoking 

Implementation 

strategies: 

 clinical practice

guidelines

 educational meetings

 educational materials

Comparison: 

 usual practice/control

Theoretical basis: not

reported

Implementation

measures: fidelity,

acceptability, feasability

Method: health 

professional and women 

surveys 

Scale: health 

professional: 5 point 

likert scale (never to 

always); women: 0-1 

(no, yes) 

Sample for outcomes:  

Health professional  

 N=69  

IV: 37; C: 32 

Women: N=95 

IV: 44; C: 51 

Health professional  

Ask: ask about smoking behaviour 

Advise: advice to quit smoking; 

consequences of smoking during 

pregnancy 

Assess: discuss barriers 

Assist: set a quit date 

Arrange: aftercare 

M (SD) C vs I, B (SE) 

Women 

Ask: ask about smoking at intake 

Advise: advice to quit 

Assess: discuss barriers 

Assist: set a quit date 

M (SD) C vs IV, B (SE) 

Health professional  

Ask: 5.00 (0.00) vs 4.91 

(0.37), -0.07 (0.07)a 

Advise: 4.19 (1.03) vs 

4.60 (0.77), 0.50 (0.24)*; 

4.50 (0.95) vs 4.31 (0.99), 

-0.21 (0.26)a 

Assess: 2.91 (1.15) vs

3.49 (1.12), 0.54 (0.30) a

Assist: 1.63 (1.10) vs 3.63

(1.19), 1.69 (0.28)***

Arrange: 2.84 (0.99) vs

3.97 (0.89), 1.10

(0.25)***

Women 

Ask: 0.72 (0.29) vs 0.91 

(0.18), 0.17 (0.05)** 

Advise: 0.64 (0.36) vs 

0.85 (0.25), 0.22 (0.07)**  

Assess: 0.11 (0.18) vs 

0.38 (0.29), 0.25 

(0.05)*** 

Assist: 0.03 (0.16) vs 0.33 

(0.34), 0.22 (0.06)*** 

Not reported 

Bar-Zeev et 

al. (2019) 

Setting: antenatal 

care 

Risk factor: tobacco 

smoking 

Method: health 

professional suvey 

Ask: smoking status; nicotine 

dependence 

Ask: 98.7% vs 90.0%, 

0.22 (0.01; 3.39)a; 35.6% 

Not reported 
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Country: 

Australia 

Study 

design: Step-

wedge 

cluster RCT 

Services: Aboriginal 

Medical Services 

(N=6) 

Health professionals:  

general practitioners, 

midwives, Aboriginal 

Health Workers and 

other allied health 

providers  

Allocation: 6 services 

randomised into 3 

clusters with the 

intervention delivered 

sequentially to each 

cluster  

Implementation 

strategies: 

 clinical practice

guidelines

 educational meetings

 educational materials

 tailored intervention

Comparison:

 usual practice/control

Theoretical basis: 

Behaviour Change Wheel 

and Theoretical Domains 

Framework 

Implementation 

measures: fidelity, 

acceptability  

Scale: 5 point likert 

scale (never to always) 

Sample for outcomes: 

pre=45; post=20  

Matched pairs=15 

Advise: brief advice to quit if 

smoking 

Assess: discuss psychological 

context of smoking 

Assist: provide cessation support 

to smokers; 

recommend/prescribe NRT; refer 

to Quitline; refer to other specialist 

smoking cessation service  

Arrange: follow-up within two 

weeks 

% (often/always) pre vs post, OR 

(95% CI) 

vs 60.0%, 3.09 (0.90; 

10.65) a 

Advise: 63.6% vs 85.0%, 

4.69 (0.92; 24.04) a 

Assess: 53.4% vs 45.0%, 

0.72 (0.20; 2.61) a 

Assist: 48.9% vs 60.0%, 

1.89 (0.49; 7.23) a; 35.6% 

vs 30.0%, 0.91 (0.23; 

3.62) a; 40.0% vs 40.0%, 

1.06 (0.30; 3.73) a; 35.5% 

vs 35.0%, 1.03 (0.29; 

3.65) a 

Arrange: 31.1% vs 

35.0%, 1.23 (0.33; 4.63) a 

Bazzo et al. 

(2015) 

Country: 

Italy 

Study 

design: 

Comparative 

study 

Setting: antenatal 

care 

Services: hospital 

obstetrics and 

gynecology units 

(N=4) 

Health professionals:  

midwives 

Allocation: 2 units to 

intervention and 2 to 

comparison condition 

Risk factor: alcohol 

consumption 

Implementation 

strategies: 

 educational meetings

Comparison: 

 usual practice/control

Theoretical basis: not

reported

Implementation

measures: not reported

Method: women survey 

Scale: open ended, 

categorised into correct 

advice 0-1 (no, yes) 

Sample for outcomes: 

N=67 

IV:32; C: 35 

Advise: information on harmful 

effects on the fetus/newborn and/or 

completely abstain from alcohol 

during pregnancy 

% C vs IV, RR (95% CI) 

Advise: 20.0% vs 53.1%, 

2.66 (1.27; 5.56)** 

Not reported 

Brownfoot et 

al. (2016) 

Country: 

Australia 

Setting: antenatal 

care 

Services: antenatal 

clinics in a tertiary 

Risk factor: weight 

Implementation 

strategies: 

 educational materials

 reminders

Method: Medical record 

audit  

Scale: no scale  

Sample for outcomes: 

N=782 

Assess: Number of times record of 

being weighed during pregnancy 

M (SD), C vs IV 

Assess: 1.8 (0.71) vs 5.6 

(2.3)*** 

614 medical 

records had a 

weight recorded 

and were able to be 
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Study 

design: RCT 

obstetrics hospital 

(N=1) 

Health professionals:  

antenatal care 

providers 

Allocation: 386 

women randomised to 

the intervention and 

396 to comparison 

condition 

Comparison: 

 usual practice

Theoretical basis: not

reported

Implementation

measures: not reported

 IV: 386; C: 396 audited for weight 

gain outcomes.  

M (SD) weight 

gain per week, C vs 

IV 

0.53 kg (0.24) vs 

0.54 kg (0.28)a 

Campbell et 

al. (2006) 

Country: 

Australia 

Study 

design: RCT 

Setting: antenatal 

care 

Services: public 

hospitals (N=23; 

included in outcomes 

analyses N=22) 

Health professionals:  

doctors and midwives 

Allocation: 11 clinics 

to intervention and 11 

to comparison 

condition  

Risk factor: tobacco 

smoking  

Implementation 

strategies: 

 audit & feedback

 educational materials

 educational meetings

 educational outreach

visits, or academic

detailing

 tailored intervention

Comparison: 

 educational materials

Theoretical basis: 

Roger's Diffusion of 

Innovations Theory 

Implementation 

measures: fidelity  

Method: women survey 

Scale: 0-1 (no, yes) 

Sample for outcomes: 

N=10994 

IV: 6318 (pre: 3475; 

post: 2843) 

C: 4676 (pre: 2374; 

post: 2302 (weighted N 

at post timepoints) 

Ask: smoking status; discussed 

smoking at more than one visit 

Advise: advice stop smoking 

completely; risk of smoking in 

pregnancy 

Assist: methods could use to quit; 

discuss definite quit date 

% (either midwife or doctor), C vs 

IV 

Ask: 91.6% vs 92.9%a; 

12.4% vs 14.4%a

Advise: 38.7% vs 41.1%a; 

63.8% vs 64.5%a

Assist: 24.8% vs 30.0%a; 

4.3% vs 5.8%a

Smoking status was 

assessed for all 

women via self-

report survey, 

corrected using 

expired air carbon 

monoxide (CO) 

data (>9 ppm 

indicated smoking). 

% C vs IV 

% quit (sub-sample 

of smokers who 

indicated smoking 

at first antenatal 

visit N=3121): 

6.4% vs 10.5% a 

% current smokers 

(N=10954): 28.2% 

vs 24.8% a 

Cooke et al. 

(2001) 

Country: 

Australia 

Setting: antenatal 

care Services: public 

hospital antenatal 

clinics (N=23) 

Risk factor: tobacco 

smoking  

Implementation 

strategies: 

 audit & feedback

Method: health 

professional survey  

Scale: 0-1 (no, yes) 

Sample for outcomes: 

N=187 

Ask: assessment of smoking 

Advise: advice to quit; education 

about risk 

Ask: 97% vs 95%, 0.39a  

Advise: 34% vs 46%, 

2.92a; 92% vs 93%, 0.03a 

Assist: 74% vs 86%, 

3.92*; 47% vs 62%, 

Not reported 
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Study 

design: RCT 

Health professionals:  

doctors and midwives 

Allocation: 11 clinics 

to intervention and 12 

to comparison 

condition 

 educational materials

 educational meetings

 educational outreach

visits, or academic

detailing

 tailored intervention

Comparison: 

 educational materials

Theoretical basis: 

Roger's Diffusion of 

Innovations theory 

Implementation 

measures: penetration, 

adoption, sustainability 

IV: 86; C: 101 Assist: methods to quit; encourage 

support person to assist, negotiate 

quit date; referral 

Arrange: Follow-up discussion 

% C vs IV, t-test 

3.90*; 23% vs 47%, 

10.94***; 55% vs 53%, 

0.07a  

Arrange: 68% vs 70%, 

0.08a 

Hajek et al. 

(2001) 

Country: 

UK 

Study 

design: RCT 

Setting: antenatal 

care 

Services: midwifery 

services in hospitals 

and community trusts 

(N=9) 

Health professionals:  

midwives 

Allocation: Of the 

290 midwives who 

agreed to take part in 

the trial, 92 who were 

allocated to 

intervention and 86 

allocated to the 

comparison condition 

‘participated’  

Risk factor: tobacco 

smoking 

Implementation 

strategies: 

 educational meetings

 educational materials

 reminders

Comparison: 

 usual practice/control

Theoretical basis: not

reported

Implementation

measures: feasibility

Method: women’s 

survey  

Scale: 0-1 (no, yes) 

Sample for outcomes: 

N=771 

IV: 387 (unmotivated 

smokers: 100; motivated 

smokers: 287) 

C: 384 (unmotivated 

smokers: 81; motivated 

smokers: 303) 

Ask: discussed smoking; discussed 

smoking more than once 

Advise: advised to set a date and 

stop abruptly; explained why 

smoking is dangerous 

Assist: offered to find a buddy  

% unmotivated smokers C vs IV; 

% motivated smokers C vs IV 

Ask: 100% vs 100% a; 

98% vs 99%a; 38% vs 

50%*; 40% vs 47% a 

Advise: 13% vs 29%*; 

13% vs 64%***; 78% vs 

94%**; 81% vs 95%*** 

Assist: 5% vs 42%***; 

8% vs 68%*** 

Smoking status 

assessed with 1120 

women via survey 

and CO reading 

(with CO-

reading<10 p.p.m 

indicating 

abstinence) 

% C vs IV 

Point prevalence 

abstinence at birth: 

20% vs 22%a 

Continuous 

abstinence (last 12 

weeks of 

pregnancy) at birth: 

17% vs 17%a 

Continuous 

abstinence at 6 
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months post-birth: 

8% vs 7%a  

Malta et al. 

(2016) 

Country: 

Brazil 

Study 

design: Non-

randomised 

controlled 

trial 

Setting: antenatal 

care 

Services: primary 

care and family health 

units (N=17) 

Health professionals:  

doctors and nurses 

Allocation: 23 health 

professionals to 

intervention (one was 

excluded from 

outcome analyses) 

and 20 health 

professionals to 

comparison condition 

Risk factor: weight 

(healthy eating and 

physical activity) 

Implementation 

strategies: 

 educational materials

 educational meetings

 local consensus

process

 tailored intervention

Comparison: 

 usual practice/control

Theoretical basis: not

reported

Implementation

measures:

not reported

Method: women 

surveys  

Scale: 0-1 (no, yes) 

Sample for outcomes: 

N=281  

IV: 140; C: 141 

Advise: Healthy eating; Leisure-

time walking 

% C vs I, PR (95% CI) 

Advise: 19.1% vs 50.7%, 

2.65 (1.82; 3.83)***; 

33.3% vs 58.6%, 1.75 

(1.34; 2.31)*** 

Not reported 

Manfredi et 

al. (2011) 

Country: 

USA 

Study 

design: 

Cluster RCT 

Setting: antenatal 

care 

Services: maternal 

and child health 

public health clinics 

(N=12; included in 

outcomes analyses 

N=8) 

Health professionals:  

doctors and nurses 

Allocation: 12 clinics 

allocated to 3 

conditions. Only 2 of 

these conditions were 

Risk factor: tobacco 

smoking 

Implementation 

strategies: 

 clinical practice

guideline

 educational materials

 educational meetings

 educational outreach

visits, or academic

detailing

Comparison: 

Method: women 

surveys 

Scale: 0-1 (no, yes) 

Sample for outcomes: 

N=854 

IV: 371 (pre: 189; post: 

182) 

C: 483 (pre: 188; post: 

295) 

Advise: health professional advice 

Assist: receipt of adjunct 

counselling 

 % (AOR) C vs IV 

Advise: 54.2% (1.11) vs 

69.8% (1.20)a

Assist: 9.5% (9.38) vs 

17% (11.50)a 

Not reported 
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relevant for the 

presented outcome 

analyses (4 clinics for 

intervention and 4 for 

comparison 

condition).  

 

 clinical practice 

guideline 

 educational materials 

 educational meetings 

Theoretical basis: 

Roger's Diffusion of 

Innovations theory 

Implementation 

measures: not reported 

Mwansa-

Kambafwile 

et al. (2011)  

Country: 

South Africa 

Study 

design: 

Controlled 

before and 

after study 

Setting: 

preconception care 

Services: public 

healthcare services 

(N=3 municipalities) 

Health professionals: 

public sector 

healthcare workers 

Allocation: 2 

municipalities were 

allocated to 

intervention and 1 to 

comparison condition 

Risk factor: alcohol 

consumption 

Implementation 

strategies: 

 educational materials 

 educational meetings 

Comparison: 

 usual practice/control 

Theoretical basis: not 

reported  

Implementation 

measures: not reported 

 

Method: women survey  

Scale: 0-1 (no, yes) 

Sample for outcomes: 

N=375  

IV: 284 (pre: 120; post: 

164) 

C: 91 (pre: 31; post: 60) 

 

Assess: assess alcohol 

consumption 

Advise: advised effects of 

maternal alcohol consumption on 

an unborn baby 

% C vs IV, OR (95% CI)  

(% not reported for assess 

outcome) 

 

Assess: 1.15 (0.17; 1.03)a 

Advise: 26.1% vs 87.9%, 

5.07 (1.37; 6.96)* 

Not reported 

Omer et al. 

(2020)  

Country: 

Ethopia 

Study 

design: 

Cluster RCT 

Setting: antenatal 

care 

Servcies: antenatal 

units in health centres 

(N=20) 

Risk factor: weight  

Implementation 

strategies: 

 educational materials 

 educational meetings 

Method: observations  

Scale: 0-1 (no, yes) 

Sample for outcomes: 

N=80 

IV: 40; C: 40 

 

Assess: measured weight; 

monitored gestational weight gain 

Advise: discussed possible options 

to practice recommendations; 

recommended achievable actions 

% C vs IV, DID impact estimator 

(95% CI) 

Assess: 2.50% vs 9.17%, 

9.1 (0.47; 17.85)***; 

0.00% vs 40.00%, 38.3 

(26.43; 50.22)*** 

Advise: 4.20% vs 

41.70%, 32.5 (19.99; 

45.00)***; 38.30% vs 

Not reported 
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Health professionals:  

health officers, nurses 

and midwives 

Allocation: matched 

pairs 10 to 

intervention and 10 to 

comparison condition 

 educatinal outreach

visits, or academic

detailing

Comparison: 

 usual practice/control

Theoretical basis: not

reported

Implementation

measures: fidelity

80.00%, 31.6 (11.79; 

51.53)** 

Secker-

walker et al. 

(1992) 

Country: 

USA 

Study 

design: RCT 

Setting: antenatal 

care 

Services: maternal 

infant care clinic 

(N=1) 

Health professionals:  

obstetric and family 

practice residents  

Allocation: 125 

women who smoked 

at least one cigarette 

per day allocated to 

intervention and 125 

to comparison 

condition 

Risk factor: tobacco 

smoking 

Implementation 

strategies: 

 educational meetings

 reminders

Comparison: 

 educational meetings

Theoretical basis: not

reported

Implementation

measures: not reported

Method: women 

surveys  

Scale: 0-1 (no, yes) 

Sample for outcomes: 

N=250 women 

IV: first visit: 125; 

second visit: 103  

C: first visit: 125; 

second visit: 102  

Ask: talked about smoking first 

visit; talked about smoking second 

visit 

Advise: advised to quit first visit; 

advised to quit second visit 

Assist: set a quit date first visit; set 

a quit date second visit 

% C vs IV 

Ask: 95% vs 98%a; 66% 

vs 96%*** 

Advise: 92% vs 96%a; 

52% vs 91%*** 

Assist: 14% vs 80%***; 

7% vs 74%*** 

Tsoh et al. 

(2010) 

Country: 

USA 

Study 

design: RCT 

Setting: antenatal 

care 

Services: community 

prenatal clinics (N=5) 

Health professionals: 

community clinicians  

Allocation: 23 

pregnant smokers 

were allocated to 

Risk factor: tobacco 

smoking 

Implementation 

strategies: 

 reminders

Comparison: 

 usual practice/control

Theoretical basis: not

reported

Method: women 

surveys  

Scale: 0-1 (no, yes) 

Sample for outcomes: 

N=42 

IV: 23; C: 19 

Advise: advice at one or both visits 

% C vs IV  

Advise: 78.9% vs 

95.7%**  

Women self-

reported smoking 

status at baseline 

and 2 month 

follow-up (N=42). 

30 day abstinence 

(% C vs IV) 15.4% 

vs 42.5%a 
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intervention and 19 to 

comparison condition 

Implementation 

measures: not reported 

Mean decrease in 

number of days 

smoked: 1.1 vs 

14.3** 

Mean decrease in 

cigarettes smoked 

on a typical day: -

0.1 vs 3.9a 
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APPENDIX 21. Aboriginal data management protocol   
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APPENDIX 22. Cultural governance model 
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APPENDIX 23. Example model of care with local referral pathways 
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APPENDIX 24. Women’s pamphlets 
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APPENDIX 25. Example referral forms 
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APPENDIX 26. Leadership/managerial supervision strategy – example agenda of 

meetings with site managers and memo sent from site leadership to maternity service staff 
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APPENDIX 27. Local clinical practice guidelines strategy  
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APPENDIX 28. Prompts and reminders strategy – electronic 

medical record 
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APPENDIX 29. Prompt and reminders strategy – hard-copy 
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APPENDIX 30. Educational meetings strategy  

Online training module  

 

 



APPENDICES 

549 
 

 

 

 



APPENDICES 

550 
 

 

 

 



APPENDICES 

551 
 

 

 

 



APPENDICES 

552 
 

 

 

 



APPENDICES 

553 
 

 

 

 



APPENDICES 

554 
 

 

 

 



APPENDICES 

555 
 

 

 

 



APPENDICES 

556 
 

 

 

 



APPENDICES 

557 
 

 

 

 



APPENDICES 

558 
 

 

 

 



APPENDICES 

559 
 

 

 

 



APPENDICES 

560 
 

 

 

 



APPENDICES 

561 
 

 

 

 



APPENDICES 

562 
 

 

 

 



APPENDICES 

563 
 

 

 

 



APPENDICES 

564 
 

 

 

 



APPENDICES 

565 
 

 

 

 



APPENDICES 

566 
 

 

 



APPENDICES 

567 
 

 

 

 



APPENDICES 

568 
 

 

 



APPENDICES 

569 
 

 

 



APPENDICES 

570 
 

 

 

 



APPENDICES 

571 
 

 

 

 



APPENDICES 

572 
 

 

 

 



APPENDICES 

573 
 

 

 

 



APPENDICES 

574 
 

 

 

 



APPENDICES 

575 
 

 

 

 



APPENDICES 

576 
 

 

 



APPENDICES 

577 
 

First presentation delivered face-to-face by Clinical Midwife Educator  
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Education presented by FASD subject matter expert  
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Interactive case study session facilitated by Clinical Midwife Educator   
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Final presentation delivered face-to-face by Clinical Midwife Educator  
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Example of report used to track completion of education by targeted maternity staff  
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APPENDIX 31. Educational materials strategy  
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APPENDIX 32. Academic detailing, including audit and feedback, 

strategy   
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Appendix 33. Monitoring and accountability for performance strategy 

 

 

      




