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Abstract 

Alcohol and/or other drug use during pregnancy is associated with adverse pregnancy and 

neonatal health outcomes. Population-level data can help determine the impacts of alcohol 

and other drug use in pregnancy on neonatal outcomes and generate high-quality evidence to 

inform public health policies and practices. Also, identification of maternal alcohol and other 

drug use through timely screening during antenatal consultation, and referral for support and 

treatment can facilitate optimal neonatal outcomes. While earlier research has directly 

examined the perceptions of pregnant women who used alcohol or other drugs and identified 

women’s strategies for avoiding being identified as substance-users and their efforts to access 

substance use treatment programmes, less research has been conducted to determine the 

barriers and facilitators to screening and referral of substance-using pregnant women from the 

perspective of primary care workers (e.g., midwives) who provide clinical care and support. 

This thesis by publication assessed the use of alcohol and other drugs in pregnancy and the 

short-term health outcomes of neonates and explored current midwives’ practices regarding 

screening and referral of substance-using pregnant women. The thesis comprises two 

systematic reviews and two empirical articles. The first systematic review summarises the 

short-term health outcomes of newborns of substance-using women and their demographic 

characteristics in the Australian context. The second review is a global systematic review that 

was conducted as a gap analysis, identifying current screening practices. The first empirical 

study assessed the associations of substance use (opioid, cannabis, alcohol, stimulants, and 

polysubstance use – the use of two or more of the four substances) in pregnancy with 

neonatal outcomes, while a qualitative study was conducted to explore current screening 

practices employed by primary health practitioners, i.e., midwives, in antenatal settings.  

The current research substantiates much of the existing literature in that alcohol and other 

drug use during pregnancy is more prevalent among women who are socioeconomically 

disadvantaged. The analysis of existing database records further demonstrated a significant 

association between the use of alcohol and other drugs in pregnancy and adverse neonatal 

outcomes including preterm birth and stillbirth. In addition, evidence from this research 

programme highlighted what midwives perceived to be barriers and facilitators in antenatal 

care settings to screening and referral of substance-using pregnant women. Identified barriers 

include lack of validated screening tool and non- or partial disclosure of substance use; and 
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factors such as midwifery continuity of care model and a woman-centred philosophy of care 

are considered facilitators.  

Pregnancy is a time that women engage in health services, so it is an opportune time to link 

women into services. To minimise the adverse impacts of alcohol and/or other drug use in 

pregnancy - maximising both the health of mother and neonate - there is a need to promote 

timely screening and identification of maternal substance use, as well as referral to necessary 

interventions during antenatal consultation.    
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Chapter 1: Introduction 

1.1 Background 

This thesis focusses on the use of four substances in pregnancy (opioid, cannabis, alcohol, 

stimulants, and polysubstance use – the use of two or more of the four substances), hence the 

terms “substance use” and “alcohol and/or other drug use” will be used interchangeably in 

this document.  

This chapter provides a broad background of alcohol and/or other drug use in pregnancy, the 

short-term health outcomes of neonates of substance-using mothers/women and the role of 

midwives during antenatal care. The problem statement and the rationale as well as the aim of 

this thesis are clearly presented.     

1.1.1 Prevalence of substance use in pregnancy 

The prevalence of alcohol and/or other drug use in pregnancy varies considerably from 

country to country depending on the availability and accessibility of substance, data 

collection methods, the types of substances surveyed and social and environmental factors 

including judicial legislation (Abdel-Latif et al., 2013; Scott & Lust, 2010). Further, an 

underestimation in prevalence and extent of substance use often results from limitations of 

self-reporting, estimation, recollection and stigma (O'Connor et al., 2020; Tait et al., 2018). 

In many countries, data on the prevalence of substance use among pregnant women are not 

available. Where data are available, they often come from isolated studies using various 

methodologies, and the results are not readily comparable (Ministry of Health NSW, 2014; 

National Drug & Alcohol Research Centre, 2016). 

Although the prevalence of substance use is significantly higher among non-pregnant women 

than pregnant women (Qato et al., 2020; Taplin et al., 2015),  a considerable proportion of 

pregnant women continue to use alcohol and/or illicit drugs (Greenmyer et al., 2020; Terplan 

et al., 2012), with some data even suggesting the number of women using opioids and 

stimulants has significantly increased (Haight et al., 2018). In a study of pregnant women in 

New Zealand, one in five women reported that they had consumed alcohol in the last 12 

months at some point during their most recent pregnancy (Ministry of Health, 2015b). Of 

these women, the majority reported risky drinking in the last 12 months. Likewise, using 

National Survey on Drug Use and Health (NSDUH) data from 2006 to 2014, a recent USA 
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study found that 5.1% of pregnant women were polysubstance users, of which 72.7% used 

two substances, 27.3% used three or more substances and 3% reported heavy or binge alcohol 

drinking (Qato et al., 2020). Another study in New York State, USA estimated the prevalence 

of cannabis use disorder in pregnancy to be 28.3%, followed by cocaine use disorder (27.4%) 

among women who were diagnosed with opioid use disorder (OUD) during pregnancy or at 

delivery (Shen et al., 2020). In Europe, an estimated 60,000 substance-using pregnant women 

are recorded yearly, with half being opioid users (Gyarmathy et al., 2009). 

Similarly, in Australia, the extent of substance use in pregnancy is more prevalent than 

commonly realised. A prospective state-wide Neonatal Intensive Care Unit (NICU) survey 

found that between 2001 and 2003, perinatal substance use affected approximately 5.1% of 

births, of which 26.5% were affected by polysubstance use (Abdel-Latif et al., 2013). 

Additionally, out of 879 pregnant women identified in public hospitals as using substances in 

the state of New South Wales and the Australian Capital Territory, 46.8% used opioids, 

23.0% amphetamines and 16.4% used polysubstance (Abdel-Latif et al., 2013). An estimated 

1.4% of total births were adversely affected by substance use in 2004, and there was a 

significant regional difference in maternal substance use patterns between mothers from 

urban and rural areas (Abdel-Latif et al., 2013). An earlier analysis of 416,834 live births in 

New South Wales over a five-year period (1998–2002) found that 1974 (0.47%) of the 

delivery records had an opioid ICD-10-AM diagnosis, 552 had a stimulant ICD-10A-M 

diagnosis (0.13%), 2172 had a cannabis ICD-10-AM diagnosis (0.52%), and 342 alcohol 

ICD-10-AM diagnosis (0.08%) (Burns et al., 2006a, 2006b). In one study, 70% of alcohol-

related diagnoses were discovered at delivery, and 30% in pregnancy (Burns et al., 2006a). 

The higher percentage of substance use discovery at delivery was attributed to inadequate 

screening and/or non-disclosure of substance use during antenatal care (Burns et al., 2006a).  

1.1.2 The effects of alcohol and other drug use on pregnancy outcomes 

There is strong evidence that perinatal alcohol and other drug use negatively impacts 

pregnancy outcomes, yet the prevalence of alcohol and other drug use in pregnancy is still a 

major public health issue in maternity settings (Greenmyer et al., 2020; Nagarajan & 

Goodman, 2020; Umer et al., 2020). The adverse effects of drinking alcohol during 

pregnancy have been documented in the literature (DeVido et al., 2015; Waterman et al., 

2013). For example, heavy alcohol consumption in pregnancy has been associated with a 

range of adverse birth outcomes, including small for gestational age (Bird et al., 2017; Burns 



~ 3 ~ 
 

et al., 2006a), low birthweight (Bird et al., 2017; Umer et al., 2020), preterm birth (Umer et 

al., 2020), admission to Neonatal Intensive Care Unit and fetal alcohol syndrome (May et al., 

2018). Perinatal alcohol consumption is further correlated with long-term effects in children 

such as cognitive and behavioural challenges, speech and language deficits (Fox et al., 2015; 

Green et al., 2014) and psychosocial disorders in adulthood (Rangmar et al., 2015). Although 

the evidence of adverse effects of low to moderate alcohol consumption in pregnancy may be 

inconclusive, any amount of alcohol is unsafe during pregnancy (Henderson et al., 2007; 

Lundsberg et al., 2015; O’Leary et al., 2009)  . 

Similar to alcohol use in pregnancy, the use of illicit drugs is associated with multiple health 

and social problems for mother-infant dyads (Blandthorn et al., 2011; Davie-Gray et al., 

2013; Gibson et al., 1983; Giles et al., 1989; Kelly et al., 2000; Nagarajan & Goodman, 2020; 

Oats et al., 1984; Patel et al., 2013; Quinlivan & Evans, 2002; Young-Wolff et al., 2019; Zhai 

et al., 2020). For instance, cannabis use in pregnancy has been linked with negative effects on 

fetal growth and pregnancy outcomes such as preterm birth (Corsi et al., 2019), low 

birthweight, small for gestational age, and admission to the Neonatal Intensive Care Unit 

(Hayatbakhsh et al., 2012; Jaques et al., 2014).  

Cocaine use in pregnancy has been associated with several risk factors, including preterm 

birth, low birthweight, and small for gestational age (Addis et al., 2001; Gouin et al., 2011). 

Similarly, studies have found significant associations between methamphetamine use in 

pregnancy and fetal loss (Brecht & Herbeck, 2014), developmental and behavioural defects 

(van Dyk et al., 2014) and intrauterine fetal death (Gorman et al., 2014). Substance use 

screening and psychosocial support for women during the antenatal period may minimise the 

perinatal complications related to substance use (Forray, 2016; Hughes, 2016). 

Similarly, opioid misuse during pregnancy is correlated with a higher risk of low birthweight 

and respiratory problems in neonates, which may result in fetal death (Minozzi et al., 2013; 

Patrick et al., 2012). About 45% to 94% of infants exposed to opioids in utero, including 

methadone and buprenorphine, are likely to be diagnosed with neonatal abstinence syndrome 

(NAS) (Patrick et al., 2012). This medical condition causes irritability, feeding difficulties, 

tremors, hypertonia, emesis, loose stools, seizures, and respiratory distress in the neonates 

(Hudak & Tan, 2012).  

Notably, the adverse consequences of substance use in pregnancy are often influenced by the 

quantity, frequency and type of substance use, polysubstance use (the use of more than one 
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substance) and comorbid conditions (Benningfield et al., 2010; Tuten et al., 2009). Moreover, 

pregnant women with substance use disorders are less likely to access healthcare and more 

likely to experience poor nutrition and domestic violence that can potentially exacerbate the 

negative effects of maternal alcohol and/or illicit drug use (Forray, 2016). The harmful health 

impacts of maternal substance use on pregnancy outcomes increase the utilisation of 

healthcare resources, which highlights the urgency of developing evidence-based pathways to 

care, enabling midwives and other primary care staff to provide the necessary support (Hudak 

& Tan, 2012; Patrick et al., 2012).    

1.1.3 Substance use and antenatal care: the role of midwives 

Midwives have a long history of caring for pregnant women (Paluzzi et al., 2002; Rayment-

Jones et al., 2020). They play a vital role in ensuring that women, their babies and families 

have a safe, health-promoting experience and access to high-quality antenatal care across the 

perinatal period (Lemola et al., 2020; Paluzzi et al., 2002; Rayment-Jones et al., 2020). The 

International Confederation of Midwives (ICM) set forth the scope of practice of the 

midwife, excerpted as follows: 

The midwife is recognised as a responsible and accountable professional 

who works in partnership with women to give the necessary support, care 

and advice during pregnancy, labour and the postpartum period, to 

conduct births on the midwife’s own responsibility and to provide care 

for the newborn and the infant. This care includes preventative measures, 

the promotion of normal birth, the detection of complications in mother 

and child, the accessing of medical care or other appropriate assistance 

and the carrying out of emergency measures.  

The midwife has an important task in health counselling and education, 

not only for the woman, but also within the family and the community. 

This work should involve antenatal education and preparation for 

parenthood and may extend to women’s health, sexual or reproductive 

health and child care (International Confederation of Midwives, 2017: 

p.1). 
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This passage highlights the important role midwives have in facilitating the health and well-

being of the mother-infant dyad through assessment, prevention and education (Coles & 

Porter, 2008; Rayment-Jones et al., 2020).   

In most countries, nurses and midwives are the largest group of health professionals and are 

often the first point of contact for many pregnant women in antenatal settings (Barton, 2020; 

World Health Organization, 2010). For example, in 2018, approximately 731,213 births 

occurred in the United Kingdom with care largely managed by midwives (Chief Nursing 

Officers of England et al., 2010; Office for National Statistics, 2019). Likewise, in Australia, 

53% of midwives provide antenatal care and attend at least one birth as the primary midwife 

(Department of Health, 2019). Given the high rate of antenatal care attendance in developed 

countries, midwives are in the best position to screen and provide necessary referrals related 

to substance use (Taplin et al., 2015; World Health Organization, 2010). Midwives partner 

with women, families and other members of the multidisciplinary health team – for example, 

obstetricians, general practitioners (GPs), mental health specialists, psychologists, social 

workers, and alcohol and other drug (AOD) counsellors to fulfil the health and social care 

needs of a pregnant woman and promote optimum perinatal outcomes for women who use a 

substance in pregnancy (Arpa, 2017; Chief Nursing Officers of England et al., 2010; World 

Health Organization, 2010, 2014).   

In Australia, midwives are key providers of antenatal care (Arrish et al., 2016). They work 

alongside other colleagues to provide care for childbearing women throughout pregnancy, 

birth and the early postpartum period (Australian College of Midwives, 2018). The Australian 

College of Midwives (ACM) acknowledges midwifery as a woman-centred profession, which 

is holistic and takes into consideration each woman’s social, emotional, physical, spiritual 

and cultural needs and expectations as specified by the woman herself (Australian College of 

Midwives, 2004). Midwives have the capacity to engage and build relationships with 

pregnant women who use substances, and support them in making informed decisions to 

promote prevention and harm minimisation, and to positively impact their health and the 

well-being of their babies (Arrish et al., 2016; Australian College of Midwives, 2004).   

1.1.4 Screening for alcohol and other drug during pregnancy 

As part of supporting pregnant women and facilitating healthy outcomes, it is important to 

complete a full examination that incorporates evidence-based diagnostic and pregnancy 

screening, including for substance use. Given that individuals, families and communities have 
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become more vulnerable to substance use, WHO and other public health organisations across 

the globe advocate for the screening of all pregnant women for substance use and offering 

brief interventions in primary health care settings for substance-using pregnant women 

(Chang et al., 2019; Greenmyer et al., 2020; World Health Organization, 2010). In 2014, 

global guidelines providing evidence-based recommendations for the identification and 

management of substance use disorders in pregnancy were developed. The guidelines aim to 

enable health-care practitioners, including midwives, to apply scientific principles of public 

health approaches when dealing with pregnant women who use substances (World Health 

Organization, 2014). The guidelines highlighted the importance of screening and brief 

intervention, including referring women who use substances during pregnancy for further 

specialist support services (World Health Organization, 2014). Despite this, no uniform 

screening tool or policy around management of women and pathway to care exists in 

practice.      

Screening practices remain inconsistent although various screening tools exist across 

healthcare settings (Taplin et al., 2015). Internationally, the Alcohol Use Disorders 

Identification Test (AUDIT) was developed as a screening tool to detect hazardous and 

harmful alcohol consumption (Baggio & Iglesias, 2020; Moehring et al., 2019). AUDIT and 

other screening tools such as TWEAK (Tolerance, Worried, Eye-opener, Amnesia, and K/Cut 

down) have been evaluated and modified to be suitable for screening alcohol use in 

pregnancy. In recent years, other screening tools –NIDA Quick Screen-ASSIST (Modified 

Alcohol, Smoking and Substance Involvement Screening Test) (Chang et al., 2019), 

Substance Use Risk Profile - Pregnancy (SURP-P) scale (Coleman-Cowger et al., 2019; 

Yonkers et al., 2010) and 4P’s Plus – have also been introduced in primary health care 

settings for detection of unsafe substance use in pregnancy (Coleman-Cowger et al., 2019).  

In Australia, to facilitate screening and management of substance use in pregnancy, the 

‘National Clinical Guidelines for the Management of Drug Use During Pregnancy, Birth and 

the Early Development Years of the Newborn’ was endorsed in 2005 and subsequently 

revised by NSW Health in 2014 as ‘Clinical guidelines: Substance Use During Pregnancy 

Birth and the Postnatal Period’ (Ministry of Health NSW, 2014; New South Wales 

Department of Health, 2006). These guidelines are intended for use by all healthcare workers 

caring for substance-using pregnant women to promote harm minimisation (New South 

Wales Department of Health, 2006). The guidelines strongly recommend universal screening 
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of pregnant women for substance use and, if necessary, referral to specialist assessments and 

help, such as a drug and alcohol specialist, in addition to midwifery care (Ministry of Health 

NSW, 2014). In 2008, a validated screening tool, Alcohol Use Disorders Identification Test-

C (AUDIT-C) was first introduced into public antenatal services across states and territories 

in Australia (National Drug & Alcohol Research Centre, 2016; Seib et al., 2012). It is a 

shortened version of the full AUDIT instrument, comprised of three of the ten AUDIT items. 

AUDIT-C allows consistency in data collection across various antenatal settings and early 

identification of substance use in pregnant women. The brief nature of AUDIT-C saves time 

and enables primary healthcare providers to detect hazardous alcohol use in pregnancy and 

provide early intervention if deemed necessary (National Drug & Alcohol Research Centre, 

2016; Seib et al., 2012). Currently, there is no validated screening tool for illicit drug use in 

pregnancy, however the ASSIST v3 could potentially identify alcohol and drug use in 

pregnancy (Breen et al., 2014). The positive result of ASSIST v3 needs to be double 

confirmed by further investigation. In recent years, substance use questions are included in 

the standard initial antenatal assessment and subsequently repeated at each perinatal 

assessment (Burns et al., 2016). Simple questions about quantity and frequency of substance 

use are deemed appropriate for screening, with more validated in-depth questions for women 

who are identified to be using substance(s) (Burns et al., 2016). Despite this, screening 

practices in antenatal settings is limited.   

1.2 Problem Statement 

The use of alcohol and/or other drugs among pregnant women is one of the most complex 

public health issues in maternity care (The Royal Australian and New Zealand College of 

Obstetricians and Gynaecologists, 2018). The latest statistics in Australia suggest a similar 

proportion (25%) of pregnant women continue to use substances, such as alcohol and 

marijuana, before and during pregnancy (Australian Institute of Health and Welfare, 2017b). 

Further, it is estimated that one in four pregnant women continue to drink alcohol through 

pregnancy while a further 1.8% use illicit drugs (Australian Institute of Health and Welfare, 

2017b).  

Maternal substance use presents significant health risks for women and their offspring (Gouin 

et al., 2011; Greenmyer et al., 2020; McGrory et al., 2020; Popova et al., 2017; Scott & Lust, 

2010; Young-Wolff et al., 2019). Potential biopsychosocial risk can include abnormalities of 

the central nervous system (Hwang et al., 2017), facial abnormalities, impaired intellectual 
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development and behavioural disorders and growth defects e.g. preterm birth, low 

birthweight, and small for gestational age (Riley et al., 2011). With both short- and long-term 

health consequences, maternal substance use is an important public health priority 

(Greenmyer et al., 2020; Nagarajan & Goodman, 2020).     

The harmful effects of alcohol and other drug use in pregnancy can be minimised through 

early identification and referral for intervention during antenatal care (Forray, 2016; National 

Drug & Alcohol Research Centre, 2016). As most pregnant women access regular healthcare 

at this time, the childbearing period is a good opportunity to screen and provide support to 

maximise ongoing health outcomes for mother and baby (Bogenschutz et al., 2011; 

Greenmyer et al., 2020). Midwives are in a position to provide screening and detect substance 

use in pregnancy, facilitate referral for specialist support, promote harm minimisation and 

encourage behaviour change (Greenmyer et al., 2020; Miles et al., 2014; Miles et al., 2010). 

However, little is known about current midwifery practices, including screening routines, 

referrals, management and pathways to effective care in Australia.  

1.3 Rationale for the Study 

The impact of alcohol and other drug use on pregnant women and their newborn varies 

considerably from country to country due to a range of factors such as types and amount of 

substance use, population and socio-economic status, level of support and care during 

pregnancy, race and ethnicity (Scott & Lust, 2010). A systematic review of the available 

evidence in an Australian context may provide an evidence-base of newborn health outcomes 

resulting from substance use during pregnancy and inform the care process in the Australian 

context. 

Additionally, determining the consequences of substance use in pregnancy on women and 

neonates is crucial for planning interventions in Australia and implementation and evaluation 

of appropriate services (Chang et al., 2019). However, there is limited research around 

maternal substance use and associated harm to newborn babies, mainly due to the intrinsic 

complexity of accessing quality data. Amidst this paucity and complexity, routinely collected 

population level data and record linkage offer an opportunity to study the relationship 

between the exposure and outcome variables. Data linkage involves bringing together 

datasets from different sources that relate to the same individual (Holman et al., 1999). The 

few data linkage studies conducted in Australia so far examine issues such as mortality rate 
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among opiate and amphetamine users (Bartu et al., 2004) and the effect of maternal alcohol 

consumption on neonates (O'Leary et al., 2012). In 2006, Burns and colleagues used linked 

data over a 5-year period (1998–2002) to examine the association of maternal alcohol, 

opioids, stimulants and cannabis use with neonatal outcomes namely, small for gestational 

age, prematurity, admission to special care nursery and neonatal intensive care unit, APGAR 

score at 5-minutes and length of hospital stay (Burns et al., 2006a, 2006b). However, given 

the rapid changes in maternal substance use trends over the years and the need to promote 

prevention and harm minimisation of substance use in pregnancy through early diagnosis and 

intervention (Burns et al., 2016; Taplin et al., 2015), there is a need for up-to-date research to 

support sustained policy and practices that meet the biopsychosocial needs of childbearing 

women.  

To reduce harm from substance use, exploring barriers to screening and seeking evidence-

based practices for midwives is crucial for early identification of maternal substance use, 

which can facilitate optimal health outcomes for women and their offspring. Universal 

screening of pregnant women for substance use is imperative; however, as presented earlier, 

pregnant women who use substances are not consistently identified which can lead to several 

harmful maternal and fetal consequences (Burns et al., 2016; Ko et al., 2019). Early detection 

of substance use facilitates opportunities for early intervention and prevention of adverse 

perinatal outcomes for both current and future pregnancies (Greenmyer et al., 2020).  

Although midwives in primary care settings play a major role in the routine screening of 

pregnant women for substance use, the literature shows inconsistencies in screening practices  

(Crawford-Williams et al., 2015; McLeod et al., 2003; Wangberg, 2015). While existing 

research has identified obstacles that substance-using women encounter when negotiating 

prenatal care (Stone, 2015a), less research has been conducted from the perspective of 

midwives who provide direct clinical care and support pregnant women. 

1.4 Aim of the Study 

This study will ascertain the short-term health outcomes of infants born to substance-using 

women and provide an epidemiological picture of this problem, as well as examine the barriers 

and facilitators experienced by midwives in antenatal settings to screening and referring 

substance-using women. 
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1.5 Specific Objectives 

By using a range of methodological approaches, this thesis aims to: 

• examine the maternal demographic characteristics and short-term health outcomes (e.g. 

preterm birth, perinatal death) among neonates of mothers who use alcohol and/or other 

drugs during pregnancy in the Australian context; 

• examine the neonatal outcomes of women with substance-related disorders admission 

during pregnancy in recent years; 

• conduct a systematic review that identifies barriers in maternity care settings to 

screening for substance use during pregnancy, from the perspectives of healthcare 

professionals to inform further study; and 

• identify the barriers and facilitators to screening and referral of substance-using 

pregnant women from the midwives’ perspective in Victoria, Australia. 
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Chapter 2: Methods  

2.1 Preface 

The previous chapter provided an introduction to the research topic and established the 

context of the thesis. It also summarised the research problem, which is the focus of this 

thesis. This chapter outlines the methods used in this thesis. This thesis adopted a mixed-

methods design. It should be noted here that starting from section 2.3 all descriptions in this 

chapter are a summarised version of the methods described in the individual studies presented 

in chapters 3-6.  

2.2 Mixed-Methods Research Design 

Health, social and behavioural science research often involves the investigation of complex 

phenomena that may require mixed-methods designs that combine both quantitative and 

qualitative approaches into the research methodology of a single study or multiphase study. 

(Fetters et al., 2013; Tashakkori et al., 1998). A mixed-methods study enables collection and 

analysis of both quantitative and qualitative data in a single study and involves the integration 

of the analyses in the process of research (Creswell et al., 2003; Lund, 2012). The qualitative 

and quantitative approaches may be used concurrently or sequentially and the integration may 

be comprehensive or restricted (Lund, 2012).  Figure 2.1 presents the components of this 

thesis. 
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Figure 2. 1: Components of the thesis  

Firstly, a systematic review of neonate health outcomes was conducted to determine the 

extent of the problem. This then led to specifically hone-in on local data in NSW to provide 

up-to-date research and correlate these research findings with previous literature. The 

findings showed there remains a significant public health problem and gap in the screening of 

pregnant women who use substances, so a review on screening was completed. Finally, an 

empirical study of midwives in Victoria was conducted to understand current practice in 

order to inform future policy and practice. Each of these components was addressed 

separately using appropriate but varied designs:  

   

• Study 1 is a systematic review of maternal demographic characteristics and short-term 

health outcomes (e.g. preterm birth, perinatal death) among neonates of mothers who 

use substance(s) during pregnancy in the Australian context.  

• Study 2 is a quantitative study of linked data that examined the neonatal outcomes of 

women with substance-related disorders admission/s during pregnancy from January 

2007 to December 2016.  
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• Study 3 is a systematic review conducted to inform the qualitative study. The review 

identifies barriers to screening in maternity care settings for substance use during 

pregnancy, from the perspectives of healthcare professionals. 

• Study 4 is a qualitative study that explored the barriers and facilitators to screening 

and referral of substance-using pregnant women from the midwives’ perspective in 

Australia.   

2.3 Systematic Reviews to Inform Research  

Study 1 and 3 are two separate systematic reviews. A systematic review is defined as a 

review using systematic methods to collect secondary data, critically appraise research 

studies, and synthesise or summarise evidence qualitatively or quantitatively (Khan et al., 

2003; Tawfik et al., 2019). The systematic reviews used the following four steps:  

1. formulation of a clear research question/objective 

2. identification of relevant studies 

3. quality appraisal of eligible studies  

4. data extraction and synthesis.  

2.3.1 Step 1: Clearly formulated research objectives  

The main objectives of the first systematic review were to determine the short-term health 

outcomes of newborn infants and the socio-demographic characteristics of substance-using 

mothers in an Australian context. However, New Zealand literature was included because 

both countries have similar healthcare systems (Bourgueil et al., 2009; The Royal Australian 

and New Zealand College of Obstetricians and Gynaecologists, 2018). The objective of the 

second literature review was to identify barriers to screening in maternity care settings for 

substance use during pregnancy, from the perspectives of healthcare professionals. 

2.3.2 Step 2: Identifying relevant studies included in both systematic reviews 

Search strategy: In both studies, a comprehensive search was undertaken in electronic 

databases include CINAHL, Cochrane Library, MEDLINE Ovid, PsycARTICLES, EMBASE 

Ovid, PsycINFO, Web of Science and Google Scholar using different combinations of 

keywords for available literature relevant to the studies objectives. The search was conducted 

in English using both Medical Subjects Headings (MeSH) and keywords such as ‘substance 

use’, ‘pregnancy’, ‘Australia’, ‘New Zealand’ ‘marijuana’ ‘buprenorphine’ ‘methadone’, 
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‘cannabis’ and ‘ICE’ were used for study one. For study three, the MeSH and keywords 

included ‘health professional’, ‘prenatal’, ‘midwives’ etc. With the use of Boolean operators, 

keywords were combined e.g. ‘substance abuse*’ OR substance use, ‘pregnancy’ OR pregn*.  

All keywords were used to search for literature with additional limitation of ‘newborn 

infants’ OR ‘newborns’ OR ‘neonates’. Additionally, some relevant literature was identified 

through the reference lists of included articles. 

Study selection: Relevant studies were selected based on the inclusion and exclusion criteria. 

The selection was done following two steps in accordance with Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) (Liberati et al., 2009).  In the first step, 

papers were shortlisted by screening the titles and abstracts independently by researchers. 

Studies that were unclear about relevance and eligibility, based on titles or abstracts, were 

included in the next stage of screening. The second step involved full text screening for 

eligibility. Few articles referred to other publications for clarification on material and 

methodology; those publications were retrieved and reviewed (Lumley et al., 1985; Patel et 

al., 2013; Walpole et al., 1991). 

2.3.3 Step 3: Assessing the quality of studies  

In both reviews, a quality assessment was conducted using the Mixed Methods Appraisal 

Tool (MMAT) – Version 2011, which is a comprehensive and reliable tool for appraisal of 

quantitative, qualitative and mixed-method studies (Pace et al., 2012; Pluye et al., 2009). In 

both studies, the methodological quality assessment of all eligible studies was performed 

independently by two researchers. Studies were assessed and scored between the range of 

25% (1/4 criteria met) to 100% (4/4 criteria met) based on MMAT criteria. The studies were 

categorized as low (25%), moderate (50%), good (75%) and high quality (100%).   

2.3.4 Step 4: Data extraction and synthesis 

Data were extracted independently by the two researchers. The information extracted in both 

studies included authors, year of publication, study location, study design, study population 

and sample size. In study 1, information such as type of maternal substance use, reported 

short-term outcome of newborn infants, available demographic profile of substance using 

mothers, and recommended interventions were also extracted. In study 3, information related 

to barriers to screening in maternity care settings for substance use during pregnancy was 

extracted. In both reviews, the retrieved studies were heterogenous in terms of study design, 
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sampling, methods and outcome measures. As a result, a narrative synthesis (Barnett-Page & 

Thomas, 2009; Popay et al., 2006) was adopted to synthesise and summarise extracted data 

from the eligible studies. In study 1, a meta-analytical technique was used for integrating the 

findings of a subset of studies that offered a similar set of data.      

2.4 Study 2: Multilevel Logistic Regression of Linked Data     

This is a quantitative retrospective study that analysed secondary data from New South Wales 

(NSW). Data have already been collected by the data custodians as part of their routine data 

collection procedure. 

The aim of this component was to examine the associations of substance (opioids, cannabis, 

stimulants, alcohol and polysubstance) use disorders in pregnancy and neonatal outcomes 

while taking into consideration certain maternal characteristics and co-morbidities such as 

pre-eclampsia, gestational hypertension maternal age, health insurance and antenatal care 

attendance and socio-Economic Indexes for Areas (SEIFA): the Index of Relative Socio-

Economic Advantage and Disadvantage (IRSAD) score as confounders.   

2.4.1 Data linkage 

With the help of the Centre for Health Record Linkage (CHeReL) the following three major 

population level datasets were linked (the full details of the datasets are presented in chapter 

4):   

1. NSW Perinatal Data Collection (NSW PDC) 

2. NSW Admitted Patient Data Collection (APDC) 

3. Cause of Death Unit Record File (COD URF) 

2.4.2 Description of the study cohort 

This study comprised all women who had a birth recorded on the Midwives Notification 

System in New South Wales from January 2007 to December 2016.   

2.4.3 Outcome and exposure variables for regression models 

2.4.3.1 Outcome variables 

The outcome variables for multilevel logistic regression analysis include preterm birth 

(gestational age <37 weeks), Apgar score at 1-minute and 5-minutes, low birthweight 
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(birthweight <2500g), admission to Special Care Nursery (SCN) or Neonatal Intensive Care 

(NICU), stillbirth, and neonatal death. 

2.4.3.2 Exposure Variables  

The exposure variables include opioid, cannabis, stimulant, alcohol and polysubstance use 

(the use of two or more of the four substances) from 2007 to 2016. Pregnancies were 

identified positive for substance-use when at least one hospital admission for women during 

pregnancy, or at delivery, had at least one opioid-, cannabis-, stimulant-, alcohol- or two or 

more of the four substance group (polysubstance)-related ICD-10-AM diagnostic code. To 

determine the presence of substance-related ICD-10-AM code, all ICD-10-AM diagnoses for 

each mother were examined.   

2.4.5 Analysis of data 

Data cleaning and all statistical tests analysis were performed using STATA software, 

version 15 (StataCorp, 2017). The data were analysed using a multilevel logistic regression 

model. Multilevel structured data with binary outcomes are common in population and public 

health research (Larsen & Merlo, 2005). In such research, multilevel logistic regression 

models allow one to account for the effect of clustering of subjects within clusters of higher-

level units when estimating the effect of the exposure variables on outcome variables (Austin 

& Merlo, 2017).  

2.4.6 Ethical considerations  

This component of the study is approved by the NSW National Ethics committee approval 

(reference number: HREC/18/CIPHS/6) and by the University Human Ethics Committee. 

2.5 Study 4: Qualitative Study   

This study was informed by the findings of study 3. This study adopted an exploratory 

qualitative research design (Brink & Wood, 1998). In-depth interviews were conducted to 

elicit information concerning barriers and facilitators to screening, and referral of pregnant 

women who use substances from the perspective of the midwives working in antenatal 

settings. In this study, barriers and facilitators were defined as any organisational, provider or 

patient-level factors that prevent or promote screening and referral of women who use 

substances in pregnancy (Johnson et al., 2010).  
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2.5.1 Study population and sampling 

The study population consisted of Victorian midwives, who are currently practicing within 

Victoria, the second most populated state in Australia (Population Australia, 2020b).  

A convenience sample of six publicly funded health facilities (two metropolitan hospitals, 

two regional hospitals and two remote/rural health centres) that provide antenatal services 

were invited to participate. An email invitation along with the study proposal was sent to the 

maternity healthcare managers in both metropolitan, regional and rural maternity care settings 

in Victoria. Addressed to maternity healthcare managers, email invitations were sent for 

further distribution among staff seeking midwives’ interest in participation. Eighteen 

midwives were interviewed of which 12 worked in outpatient clinics with relatively low-risk 

pregnant women. The majority of the subset who worked in antenatal clinics were relatively 

less experienced in screening and providing referral of pregnant women who use substances. 

These midwives are involved in screening women at their first antenatal visit and in referring 

them for further support or specialised care when necessary. The remaining six midwives 

were working in specialised units such as those midwives who provide one-on-one antenatal 

education with a specific focus on substance use.    

2.5.2 Data collection  

Face-to-face interviews were conducted with 13 midwives who were residing around 

metropolitan areas and telephone interviews with the remaining five residing in regional 

areas. A semi-structured interview guide (Appendix D) was developed with minor 

modifications after the first few interviews to incorporate additional information from the 

field notes. Interviews took 30 to 45 minutes and narratives were recorded with participants’ 

consent and transcribed verbatim by the first author. All participants were informed that they 

would remain anonymous and no facility name would be mentioned in the report. The 

interviews covered a broad range of questions relating to barriers and facilitators experienced 

by midwives in screening and offering referrals to pregnant women who use substance. Data 

saturation was achieved after 13 interviews. 

2.5.3 Analysis of the data 

The NVIVO QSR International Qualitative Analysis software (Version 12) for Windows was 

used to facilitate the coding process and generate themes. Interview transcripts were analysed 
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using thematic analysis based on the guidelines outlined in qualitative methodology literature 

(Aronson, 1995; Attride-Stirling, 2001; Braun & Clarke, 2006; Braun et al., 2014). For 

clarity, the analysis steps are as follows: 

2.5.3.1 Step 1: Familiarisation with the data 

This is a common step in all qualitative data analysis (Braun et al., 2014). The researcher was 

immersed in the transcription by listening to each audio recording three times and ensured 

that all the recordings were captured on transcripts accurately. To become familiar with the 

data content, each transcript was read a number of times, items of potential interest were 

highlighted, and memos were taken for references.  

2.5.3.2 Step 2: Coding 

This step involved systematic coding of the data (Aronson, 1995). Codes were used to 

summarise and label the contents of each transcript that is potentially relevant to answering 

the research questions. At this stage, some portions of the data were allocated more than one 

code. For instance one of the participants stated ‘I think that having a more clearer screening 

tool of like what questions we should be asking, how to ask the questions in a way that would 

elicit the best possible truthfully answers’, this portion was coded as ‘having clearer 

screening tool’ and ‘training on how to use the tool’. After the first codes were generated, the 

researcher read through each transcript again to modify existing codes by incorporating new 

items and generating new codes. 

2.5.3.3 Step 3: Search for themes 

A theme, as described by Braun and Clarke (2006), ‘captures something important about the 

data in relation to the research question and represents some level of patterned response or 

meaning within the data set’. The coded data was reviewed independently by two researchers. 

The themes and subthemes were generated by clustering codes that share similarity to 

coherently reveal meaningful patterns in the data. The relationship between themes was 

explored to give a complete picture of the data. 

2.5.3.4 Step 4: Review potential themes 

At this stage, the generated themes were reviewed by the researchers to ensure quality (Braun 

& Clarke, 2006). Certain themes and codes were discarded, and some were relocated so that 

it meaningfully captures the relevant data. The frequency of occurrence of each of the theme 
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within the data set was noted to ascertain the strength of each theme. The clusters were 

categorised to answer the research questions.  

2.5.3.5 Step 5: Define and name themes 

At this point, the scope of each theme was defined (Braun et al., 2014). The researchers also 

drew extracts that clearly explained each theme across data to show the coverage of the 

theme. To strengthen the validity of the analysis, the data were also peer reviewed 

independently to compare agreements and disagreements regarding themes identified and to 

assist in reviewing the researcher’s own judgements about the data and the process of 

drawing conclusions. 

2.5.3.6 Step 6: Writing report 

Sentences from the transcripts were extracted to provide evidence that supported each theme 

within the categories. The final analysis of the selected extracts was related back to the 

research questions and the relevant literature, which led to the production of a final report of 

the analysis (Braun et al., 2014). 

2.5.4 Quality and rigour of the qualitative study 

Qualitative study is best evaluated for its rigour, commonly referred to as trustworthiness 

(Plummer-D'Amato, 2008). Trustworthiness is a degree of confidence in data, interpretation, 

and methods used to ensure the quality of a study (Connelly, 2016; Polit & Beck, 2009). As 

outlined by Lincoln and Guba (1985) and accepted by many qualitative researchers, 

trustworthiness is based on four criteria: dependability, credibility, transferability and 

confirmability (Lincoln & Guba, 1985; Plummer-D'Amato, 2008). The following steps were 

taken to enhance the trustworthiness of the data collection and the process of analysis of this 

study: 

Credibility or internal validity refers to the extent to which the study findings truly 

represent the perspectives of the participants (Plummer-D'Amato, 2008). One of the strategies 

identified to ensure credibility include prolonged engagement with participants (Plummer-

D'Amato, 2008). In the current study, the researcher spent time with each participant during 

the data collection process, which allowed time for participants to express their perspectives.     

Transferability or external validity refers to whether the results of a the study can be 

applied to other similar settings (Polit & Beck, 2009). To promote transferability, the 
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researcher must provide detailed descriptions of the study sample and data (Plummer-

D'Amato, 2008). In the present study, detailed information about study population, including 

the research settings, participants and research background were provided. 

Confirmability denotes that the study findings and its interpretation are and are not based on 

the researcher’s imagination, but clearly linked to the data (Liamputtong, 2013). To enhance 

confirmability, during interviews the researcher used an interview guide to conduct all 

interviews for consistency. The researcher was also mindful to observe and clarify rather than 

dictate the direction of an interview. Generated themes were reviewed independently by two 

researchers to ensure that they reflected the data.  

Dependability or reliability denotes consistency of the interpretations of the data (Plummer-

D'Amato, 2008). To enhance dependability, coding and categorising of themes during data 

analysis were done by two researchers independently. Themes identified for relevancy and 

congruency were reviewed and compared with the accounts of other documented literature. 

2.5.5 Ethical considerations  

The study was approved by the La Trobe University Human Ethics Committee (Approval 

number: HEC18095). A written copy of the participant information sheet and a description of 

the study were given to each midwife and informed consent was obtained. The voluntary 

nature of participation, confidentiality and anonymity, and the freedom to withdraw at any 

point in the study were made clear to the midwives.  

2.6 Conclusion 

This chapter has provided a description of the methods employed across the research 

programme. Incorporating systematic reviews in the research enabled a thorough 

understanding of the topic, including a gap analysis of previous research. These evidence-

base foundational studies enabled for robust empirical research. The following four chapters 

present the results of each component of this study.  
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Chapter 3: Short-Term Health Outcomes of Newborn Infants of 

Substance-Using Mothers in Australia and New Zealand: A 

Systematic Review  

3.1 Preface 

The impact of substance use in pregnancy on neonatal outcomes varies from one setting to 

another due to local variation in: types and amount of substance use, population and their socio-

economic status, level of support and care during pregnancy, race and ethnicity. To attain a 

complete picture of adverse health outcomes of newborns of substance-using mothers, I 

synthesised the literature on this topic in the context of Australia and New Zealand. The specific 

aims of this chapter are to synthesise the available evidence on (i) the short-term impact of 

substance use on newborns, and (ii) the likely socio-demographic characteristics of substance-

using mothers. 

This chapter presents a peer-reviewed published systematic review. The pre-print of the 

manuscript as originally submitted are included in this document. Readers are encouraged to 

view the final peer-reviewed manuscripts in the journal of publication:  

Oni, H. T., Khan, M. N., Abdel‐Latif, M., Buultjens, M., & Islam, M. M. (2019). 

Short‐term health outcomes of newborn infants of substance‐using mothers in 

Australia and New Zealand: A systematic review. Journal of Obstetrics and 

Gynaecology Research, 45(9), 1783-1795. 
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3.2 Abstract  

Aim: Substance use is not unusual among women of childbearing age. Pregnant women who 

use a substance and the consequent impacts on a newborn vary across studies and settings. 

We reviewed New Zealand and Australian literature to examine the short-term health 

outcomes of newborns of substance-using mothers and their demographic characteristics. 

Materials and Methods: Five medical/nursing databases and google scholar were searched in 

April 2017. In total, 35 studies were included in the systematic review, of which 6 were meta-

analysed. Studies were considered eligible if they described outcomes of newborn(s) of 

substance-using mothers. Mixed Methods Appraisal Tool was used for quality assessment of 

candidate studies. Relevant data were extracted and analysed using narrative synthesis. Based 

on data availability, a subset of studies was included in a meta-analysis. Results: Although 

findings of individual studies vary, there is some evidence that the infants born to substance-

using mothers were likely to be born preterm, to have low birthweight and low Apgar score, 

to be small-for-gestational age and required admission to neonatal intensive care unit. The 

likelihood of adverse health outcomes was much higher for newborns of polysubstance-using 

mothers, than newborns of mothers using a single substance. Pregnant women who use illicit 

substance(s) are predominantly socially disadvantaged, in their twenties and/or of Aboriginal 

descent. Conclusions: Infants of substance-using mothers suffer a range of adverse health 

outcomes. Multidisciplinary and integrated approach of services that ensure supportive social 

determinants may result in a better outcome for newborn and positive behavioural change 

among mothers. 

Keywords: Substance abuse; Medical problems in pregnancy; Neonatology 
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3.3 Introduction 

The use of illicit substance(s) and/or alcohol is not unusual among women of childbearing 

age (Scott & Lust, 2010). The adverse health outcomes of perinatal substance use not only 

affect the mother-infant dyad but can also have considerable socio-economic impacts on 

society at large (Collins & Lapsley, 2008; Hoffman & Goldfrank, 1990). According to the 

National Drug Strategy Household Survey 2016 one in three pregnant women consumed 

alcohol (Australian Institute of Health and Welfare, 2017b) and a substantial proportion of 

women with a history of substance use continued using even after they were aware of their 

pregnancy (Australian Institute of Health and Welfare, 2017b). Similarly, New Zealand 

Health Survey found one in six pregnant women consumed alcohol and more than two-thirds 

reported past-year risky drinking (Ministry of Health, 2015a). Previous studies point out the 

negative consequences of substance use during pregnancy such as perinatal obstetric 

complications, neonatal morbidity and mortality (Brown et al., 2016; Ellwood et al., 1987; 

Kelly et al., 2000; O'Leary et al., 2010; Oats et al., 1984; Richardson et al., 2001). Findings 

also suggest that the newborns of substance-using mothers may experience long-term neuro-

developmental disorder, which may negatively affect their quality of life (Abdel-Latif et al., 

2013; Behnke & Eyler, 1993). Getting a clear overview may help healthcare providers in 

antenatal settings to improve screening and treatment of pregnant women who use substances 

(i.e., alcohol or other drugs) (Abdel-Latif et al., 2007).  

Substance use is often correlated with chaotic lifestyles and/or psychosocial disadvantages 

such as homelessness, social isolation, domestic violence and mental illnesses (Kipke et al., 

1997; Martin et al., 1996; Oei et al., 2010; Oei et al., 2012). Socio-economic disadvantages 

may influence the likelihood of substance use (Davie-Gray et al., 2013; Martin et al., 1996). 

This association is concerning, given that a considerable proportion of women experience 

disadvantages (Australian Institute of Health and Welfare, 2017a) and those who use 

substance(s) are significantly less likely to receive adequate prenatal care than women who 

do not use (Maupin et al., 2004). Therefore, along with getting a clear overview of current 

evidence regarding possible neonatal outcomes, understanding the likely demographic 

characteristics of substance-using women are crucial for policy makers to design and 

implement appropriate health care and other related services such as housing and 

employment support and rehabilitation for childbearing women (Blandthorn et al., 2011).  
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The evidence concerning the impact of maternal substance use on a newborn varies 

considerably in the international literature (Abdel-Latif et al., 2013; Bell et al., 2014; Burns et 

al., 2006b; Henderson et al., 2007; Riddell et al., 2008; Scott & Lust, 2010). This 

heterogeneity is largely due to a range of factors that influence the health outcomes of a 

newborn – including local variation in: types and amount of substance use, population and 

socio-economic status, level of support and care during pregnancy, race and ethnicity. Thus, 

it is difficult to attain an appropriate picture of adverse health outcomes of newborns of 

substance-using mothers unless country or region-specific literature is reviewed. Given that 

Australia and New Zealand are similar in many ways, we endeavoured to synthesise the 

literature on this topic in these two countries’ context. Also, a scoping review on this topic in 

Australia and New Zealand context suggests there were mainly two categories of literature: 

one that examined the short-term health outcomes and the other that examined the long-term 

health outcomes. Studies of latter type examined a diverse set of health outcomes with a 

varied definition of long-term. Moreover, the literature on long-term is limited with little or 

no data available on some variables and on the effect of some substances (Behnke et al., 

2013). Thus, we focused on short-term health outcomes only. Therefore, this study aims to 

synthesise the available evidence on (i) the short-term impact of substance use on newborns 

(first 28 days afterbirth), and (ii) the socio-demographic characteristics of substance-using 

mothers.  

3.4 Materials and Methods  

3.4.1 Search strategy  

A comprehensive search was undertaken in Medline Ovid, PsycINFO Ovid, Web of Science, 

Embase Ovid, PubMed and Google Scholar. The search was conducted in English Language 

using key words and Medical Subjects Headings (MeSH), using Boolean operators. We also 

searched conference abstracts and reference list of the included articles. 

3.4.2 Study selection  

Studies were selected based on the inclusion and exclusion criteria outlined below: 

Inclusion criteria: 

• Studies conducted in Australia and New Zealand;  
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• Articles with a primary focus on short-term outcomes (the first 28 days after birth) of 

newborn infants of substance-using mothers; and 

• Articles with well-defined objectives, methods and findings. 

Exclusion criteria: 

• Studies where the focus was on long-term outcomes of infants/children born of 

substance-using mothers or infants above 28 days of age; and 

• Studies with a primary focus on perinatal smoking only or caffeine consumption. 

The selection was completed following two-steps in accordance with Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA) (Figure 3.1) (Liberati et al., 

2009). During the first step, the first and last authors independently short-listed the papers by 

screening the titles and abstracts. Studies found to be unclear in their relevance or eligibility 

were included for the next stage of screening. The second step involved full-text screening 

for eligibility (Figure 3.1). 
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Figure 3. 1: PRISMA flow chart outlines the procedure for identifying papers. 

3.4.3 Quality assessment 

Quality assessment was performed by the first and last authors using the Mixed Methods 

Appraisal Tool (MMAT) – Version 2011, which is a comprehensive and reliable tool for 

appraisal of quantitative, qualitative, and mixed-method studies (Pace et al., 2012; Pluye et 

al., 2009). Briefly, MMAT consists of two screening criteria applied to all study types, four 

other criteria applied to qualitative and quantitative studies, and three criteria for mixed 

methods studies. Given that all the reviewed studies were of quantitative design, the four 

MMAT methodological quality questions for assessing quantitative study were used to 

determine the quality of the individual study. The questions are: (i) is the sampling strategy 

relevant to address the quantitative research question?, (ii) is the sample representative of the 

population understudy?, (iii) are measurements appropriate?, and (iv) is there an acceptable 

response rate (Pace et al., 2012)? Studies were assessed and scored between the range of 25% 

(1/4 criteria met) and 100% (4/4 criteria met) based on MMAT criteria and categorized as 

having low-average (25%), average (50%), good quality (75%)  and high quality (100%). 

Differences about the quality were resolved by discussion. Of the 35 included studies, two 

were of low-average quality (Ellwood et al., 1987; Gibson et al., 1983), 18 were of average 
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quality (Abdel-Latif et al., 2007; Bartu et al., 2012; Bell & Lumley, 1989; Blandthorn et al., 

2011; Brown et al., 2016; Counsell et al., 1994; Davie-Gray et al., 2013; Giles et al., 1989; 

LaGasse et al., 2011b; Lumley et al., 1985; McLeod et al., 2002; Oats et al., 1984; Patel et al., 

2013; Srikartika & O'Leary, 2015; Tetstall et al., 2009; Thomas, 1995; Thompson et al., 

1994b; Walpole et al., 1991; Wright et al., 1998), and 15 were of good quality (Abdel-Latif et 

al., 2013; Bird et al., 2017; Bonello et al., 2014; Brown et al., 2016; Burns & Mattick, 2007; 

Burns et al., 2006a, 2006b; Hayatbakhsh et al., 2012; Kelly et al., 2000; Kennare et al., 2005; 

Ludlow et al., 2004; O'Leary et al., 2009; O'Leary et al., 2013b; O'Leary et al., 2012).  

3.4.4 Data extraction and synthesis 

The information extracted included the year of publication, study location, study design, 

study population, sample size, type of maternal substance use, reported short-term outcome(s) 

of infants and demographic profile of substance-using mothers.  

The retrieved studies were heterogenous in terms of study-design, sampling, methods, and 

outcome measures. Only a few quantitative studies were found suitable for meta-analysis. As 

a result, we adopted both qualitative and quantitative approaches to analysis. Narrative 

synthesis was used for qualitative synthesis. Narrative synthesis can include findings from 

both qualitative and quantitative method studies (Barnett-Page & Thomas, 2009; Popay et al., 

2006). Quantitative synthesis was conducted using meta-analysis. Of all the outcomes, 

quantitative data suitable for meta-analysis were available only for preterm birth and small-

for-gestational age in a subset of five and six individual studies, respectively. The remaining 

outcomes were described in only two or fewer individual studies. As a result, we conducted 

meta-analysis only for preterm birth and small-for-gestational age. The studies that 

mentioned an effect size for these two outcomes described alcohol and/or several drugs as the 

exposure variable. Thus, assessing the effect of individual drugs on these outcomes was not 

possible; instead effect of any substance use was considered the feasible option. Accordingly, 

if a study had described the effect size of four different drugs, we estimated the pooled effect 

size using the Mantel-Haenszel method and used that in meta-analysis. We used either fixed 

or random effects model to pool the effect size. The model was selected based on the 

heterogeneity assessment (I2). When the test heterogeneity was moderate (50%) or high 

(75%), the pooled estimates of odds ratio were computed by using the random effects model 

(Higgins et al., 2003). STATA (version 15) was used for this analysis. Studies were weighted 
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to control the differences in sample size. The mean effect size was presented using forest 

plot.  

3.5 Results 

3.5.1 Study characteristic  

The total peer-reviewed articles found eligible were 35 (Table 3.1), 28 were based on studies 

conducted in Australia (ten in New South Wales, seven in Western Australia, four in 

Victoria, two in South Australia, one in Queensland, one in Tasmania, one in Australian 

obstetric metropolitan hospitals and study setting was not specified in the remaining two 

studies (Blandthorn et al., 2011; Ellwood et al., 1987)) and seven were based on studies 

conducted in New Zealand (Bird et al., 2017; Counsell et al., 1994; Davie-Gray et al., 2013; 

LaGasse et al., 2011a; McLeod et al., 2002; Thompson et al., 1994a). All the studies have 

comparison group. Most articles were published between 2000 and 2016. Some studies 

focused on multiple while others focused on single substance use. However, studies that 

focused on single substance use ultimately discovered that most participants used 

polysubstance (i.e., more than one substance) (Table 3.1) (Brown et al., 2016; Ellwood et al., 

1987; Hayatbakhsh et al., 2012). Articles were mostly based on quantitative studies on 

secondary data. 
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Table 3. 1: Short-term outcomes of newborn infants of substance-using mothers 

Author (year 

of 

publication) 

Study setting Study design Study 

population/sample 

size 

Type of substance 

used 

Reported short-team outcomes 

of newborn infants 

Demographic 

profile of 

substance-using 

mothers 

Abdel-Latif et 

al (2013)     

Australian 

Capital 

Territory; and 

New South 

Wales, 

Australia 

Retrospective 

state-wide, 

multicentre 

audit (limited to 

public hospitals) 

Of 62 682 

confinements, 879 

cases of substance-

exposed infants were 

identified.   

Opiate; Methadone; 

Amphetamines; 

Ecstasy; Polydrug  

Preterm birth (< 32 weeks); low 

birthweight (< 2500g); neonatal 

abstinence syndrome; congenital 

heart disease; gastroschisis; 

down’s syndrome; necrotizing 

enterocolitis 

Exposed mothers 

were more likely to 

be younger than 

non-exposed 

mothers. 

Abdel-Latif et 

al (2007)     

New South 

Wales, 

Australia 

Prospective, 

state-wide study 

310 (exposed infants) 

cases versus 5810 

control group. 

Marijuana; Cocaine; 

Amphetamine; 

Heroin; 

Benzodiazepine; 

Opioids; Polydrug 

Low gestational age; low 

birthweight, head-circumference; 

preterm birth; mortality in 22-26 

weeks of gestation; prolonged 

hospitalization. 

Exposed mothers 

were more likely to 

be younger and of 

Aboriginal origin 

than non-users. 

Bartu et al 

(2012)  

Western 

Australia 

Prospective 

study 

Maternal and cord 

serum samples were 

collected from 10 

maternal-infant pairs 

at delivery. 

Buprenorphine Low birthweight; gestational age 

at delivery; Apgar score; neonatal 

resuscitation; admission to 

neonatal intensive care unit; 

neonatal abstinence; preterm birth 

The majority of    

substance-using 

mothers were in 

their twenties 

compared to non-

users. 

Bell et al 

(1989)   

Victoria, 

Australia 

Audit 1786 alcohol exposed 

pregnancies were 

compared with 954 

non-exposed 

pregnancies. 

Cigarette; Alcohol Low birthweight; preterm birth; 

perinatal mortality 

Older women were 

more likely to be 

drinkers than 

younger women.    

Bird et al 

(2017)  

New 

Zealand’s 

child cohort 

Linked-data 

study 

A cohort of 6822 

pregnant women 

resided within a 

geographically 

Alcohol Small for gestational age N/A 
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defined region 

(control group was not 

clearly specified). 

Blandthorn et 

al (2011)  

Victoria, 

Australia 

Retrospective 

audit  

The neonatal 

outcomes of 98 

women on 

buprenorphine and 

methadone from 

September 2005 to 

December 2006 were 

identified by the 

hospital pharmacy 

department (control 

group was not clearly 

specified) 

Buprenorphine; 

Methadone; Heroin; 

Tobacco; Alcohol; 

Amphetamines; 

Benzodiazepines; 

Morphine; Cannabis 

Low birthweight; preterm birth; 

jaundice; infection; poor weight 

gain/weight loss; poor feeding and 

respiratory distress syndrome; 

neonatal abstinence syndrome; 

small for gestational age 

The median age of 

the women on 

methadone was 29 

years.   

Bonello et al 

(2014)   

New South 

Wales, 

Australia 

Retrospective 

cohort 

945 primiparous 

women diagnosed of 

mental and behavioral 

disorders due to 

substance use versus 

13 112 control group 

 

Opioids; Alcohol; 

Cannabinoids; 

Polydrug 

Low birthweight; preterm birth; 

admission to special care nursery 

or neonatal intensive care unit 

Most substance-

using mothers were 

between the ages of 

20 to 24 years. 

Brown et al 

(2016)  

South 

Australia 

Cross-sectional, 

population–

based survey 

174 cases of 

Aboriginal and/or 

Torres Strait Islander 

pregnant women using 

cannabis versus 158 

control group 

Cannabis; Tobacco Low birthweight; small for 

gestational age; preterm birth 

The use of 

cannabis was 

higher among 

mothers who began 

childbearing at a 

younger age, had 

lower levels of 

education, were 

unemployed or 

studying during 
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pregnancy and 

experiencing 

stressful events and 

social health issues 

during pregnancy. 

Burns et al 

(2007)  

New South 

Wales, 

Australia 

Population 

linked data 

study 

2941 live births to 

women actively on 

methadone at delivery. 

The study compares 

the maternal and 

neonatal 

characteristics of 

neonates born to 

mothers on methadone 

who do (n=796) and 

do not (n=2145) 

subsequently receive a 

diagnosis of NAS  

Methadone Neonatal abstinence syndrome Mothers of 

neonates with a 

NAS diagnosis 

were younger and 

more likely to be 

Indigenous 

Australians. 

Burns et al 

(2006)  

New South 

Wales, 

Australia 

Linked data 

audit  

  

Of 416834 delivery 

records, 4698 cases of 

opioids, stimulants 

and cannabis cases 

were identified 

Opioid; Stimulants 

(not specified); 

Cannabis 

Premature; admission to neonatal 

intensive care unit and/or special 

care nursery; low Apgar score 

Illicit substance-

using mothers were 

more likely to be 

younger, of 

Indigenous descent, 

Australian-born, 

widowed and 

public insured. 

Burns et al 

(2006)  

New South 

Wales, 

Australia 

Linked data 

audit  

  

Of 416834 delivery 

records, 342 cases of 

alcohol were 

identified 

Alcohol Small for gestational age; preterm 

birth; admission to special care 

nursery; low Apgar score 

Substance-using 

women were 

mostly unmarried, 

were Indigenous 

and had no private 

health insurance. 
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Counsell et al 

(1994)  

Birth cohort 

from across 

New Zealand 

Longitudinal 

study 

Of 4265 pregnant 

women, 1791 of 

alcohol consumption 

in pregnancy were 

identified 

Alcohol N/A Pregnant women 

consuming alcohol 

tended to be older, 

had higher 

educational 

qualifications, 

lower parity and 

were of a higher 

socioeconomic 

status group or 

were classified as 

European or Maori. 

Davie-Gray et 

al (2013)  

Christchurch, 

New Zealand  

Longitudinal 

study   

81 methadone-

maintained (MM) and 

107 comparison 

women and their 

infants 

Cannabis; Stimulant; 

Benzodiazepines; 

Opiate  

N/A Substance-using 

women were six 

times more likely 

to be welfare 

dependent and 

three times more 

likely to have no 

formal educational 

qualifications. 

Ellwood et al 

(1987)  

New South 

Wales, 

Australia 

Retrospective 

Analysis 

174 substance abusers 

were compared with 

similar data obtained 

from randomly 

selected public 

antenatal clinic 

patients who delivered 

during the same 

period (number not 

specified) 

Methadone; Tobacco; 

Benzodiazepines; 

Alcohol 

Preterm birth; small for 

gestational age; perinatal death 

The substance-

using women were 

white Caucasian 

Australian 

nationals, with 

12% non-

Australian 

nationals, only one 

of whom was non-

white. 
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Gibson et al 

(1983)  

Victoria, 

Australia 

Prospective 

study 

Of 7,301 births, 4934 

were either exposed 

alcohol, cannabis and/ 

or tobacco 

Alcohol; Cannabis;  

Tobacco 

Prematurity; intrauterine growth 

retardation; low Apgar score; 

perinatal death; congenital 

abnormalities 

N/A 

Giles et al 

(1989)  

New South 

Wales, 

Australia 

Prospective 

study 

84 cases of 

substance(s) users 

were compared with a 

group of 52 women 

who were non-drug 

using 

Narcotics; Methadone; 

Heroin 

Low birthweight; Perinatal 

mortality; Small for gestational 

age; Preterm birth 

N/A 

Hayatbakhsh 

et al (2012)  

Queensland, 

Australia  

Retrospective 

self-report data 

Birth outcomes 

associated with 

cannabis use (n= 

24,874) before and 

during pregnancy 

between 2000 and 

2006. 

Cannabis Low birthweight; admission to 

neonatal intensive care unit; small 

for gestational age; preterm birth 

Cannabis use was 

more common 

among women who 

were younger, had 

lower levels of 

education and were 

single and 

Indigenous.   

Kelly et al 

(2000)  

Victoria, 

Australia 

Cohort study  Ninety-six infants 

born to Chemical 

Dependency Unit 

mothers were 

compared with a 

control group of 200 

infant/mother pairs. 

Methadone; 

Marijuana; 

Amphetamines; 

Cocaine  

Benzodiazepines; 

Heroin 

Birthweight; Gestational age; 

Admission to special care nursery 

 

The mean age of 

control and 

exposed mothers 

were similar (27.4 

vs 29 years). 

Kennare et al 

(2005)  

South 

Australia 

Cohort study Substance use was 

reported by women in 

707 of 89 080 

confinements 

Marijuana; 

Methadone; 

Amphetamines; 

Heroin; Polydrug 

Preterm birth; small for gestation 

age; congenital abnormalities; 

nursery stay longer than 7 days; 

neonatal death 

Substance-using 

mothers were more 

likely to be single, 

Indigenous and of 

lower socio-

economic status.   
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LaGasse et al 

(2011)  

Infants born 

at Auckland 

City 

Hospital, 

North Shore 

Hospital, and 

Waitakere 

Hospital, 

New Zealand 

Prospective 

longitudinal 

study   

A cohort 85 exposed 

and 95 comparison 

infants  

Marijuana; Tobacco; 

Methamphetamine; 

Alcohol 

  

Neurobehavioral effects such as 

central nervous system stress; 

lower arousal and excitability 

 

Mothers in the 

exposed group 

were of lower SES, 

less likely to have a 

partner and more 

likely to have their 

first prenatal visit 

during the second 

trimester compared 

to their respective 

comparison groups. 

Ludlow et al 

(2004)  

Western 

Australia 

Retrospective 

audit 

91 opiate- and 50 

amphetamine-exposed 

infants were compared 

with the 25 291 

deliveries infants  

Amphetamine; 

Heroin; Methadone; 

Alcohol; 

Benzodiazepines; 

Tobacco 

Preterm birth; low birthweight; 

small for gestational age; 

admission to special care nursery; 

low Apgar score; resuscitation  

Most substance-

using women were 

younger and were 

Aboriginal. 

Lumley et al 

(1985)  

Tasmania, 

Australia 

State-wide birth 

survey 

Of 3948, a total of 

2172 pregnant women 

were either drinking 

and/or smoking in 

pregnancy 

Alcohol; Tobacco Low birthweight; congenital 

malformations; low Apgar score 

Light drinkers (3-6 

glasses/week) were 

more than 4 times 

common in 

professional 

households.   

McLeod et al 

(2002)  

Wellington 

City, New 

Zealand 

Cross-sectional 

survey 

Factors influencing 

alcohol consumption 

during pregnancy and 

after giving birth in a 

cohort of 665 pregnant 

women 

Alcohol N/A Women who were 

socio-economically 

deprived or those 

who were smokers 

were less likely to 

report having 

consumed alcohol 

O'Leary et al 

(2013)  

Western 

Australia 

Cohort study The exposed group (n 

= 21 841) versus 56 

Alcohol At risk of sudden infant death 

syndrome and perinatal death 

Compared to the 

control group, 

exposed group 
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054 comparison 

group. 

mothers were more 

likely to be of 

younger (<20 years 

of age), were 

Aboriginal, were 

separated or never 

married. 

O'Leary et al. 

(2012)  

Western 

Australia 

A population-

based cohort 

study linked to 

birth 

information on 

the Western 

Australian 

Midwives 

Notification 

System 

Exposed group (n=23 

573) versus 

comparison group (n= 

84 364)  

Alcohol Cerebral palsy N/A 

O'Leary et al 

(2009)  

Western 

Australia  

Before and after 

study 

A sample size of 4719 

compared with data 

available for all births 

in WA between 1995 

and 1997 (the exact 

number was not 

specified) 

Alcohol Small for gestational age; preterm 

birth 

N/A 

Oat et al 

(1984)  

Victoria, 

Australia 

Case study Of 80,950 

confinements, 45 

cases narcotic 

addiction were 

identified 

Narcotic (details not 

mentioned) 

Fetal growth retardation; 

premature birth 

The mean maternal 

age of substance 

users was 23.5 

years. 

Patel et al 

(2013)  

New South 

Wales and 

the 

Retrospective 

record review 

A total cases of 1412 

NSW and ACT 

women were 

Buprenorphine; 

Heroin; 

Benzodiazepines  

Birthweight; preterm birth The mean maternal 

age of substance 

users was 28 years. 
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Australian 

Capital 

Territory  

identified as having 

used one or more 

drugs of dependency 

in 2004 and 2007. The 

entire cohort was 

divided into three 

groups and 

comparisons were 

made between the 

groups 

 

Quinlivan et al 

(2002)  

Three 

obstetric 

hospitals, 

Australia 

(state not 

mentioned) 

Prospective 

cohort study 

A total of 93 pregnant 

women were 

identified as drug 

users versus 363 non-

drug users 

Marijuana; Multidrug 

and solvents; Heroin; 

Amphetamines; 

Ecstasy  

Birthweight; preterm birth In comparison to 

the no-drug group, 

participants using 

marijuana and on 

multidrug were 

significantly more 

likely to be socially 

isolated, homeless 

or victims of 

domestic violence.   

Richardson et 

al (2001)  

New South 

Wales, 

Australia 

Audit Of 6817 live births 

during the five-year 

study period (1995-

1999), 47 pregnant 

women were 

identified as substance 

users 

Methadone; 

Marijuana; 

Benzodiazepines; 

Heroin 

Preterm birth; admission to 

special care nurseries; neonatal 

abstinence syndrome 

Median (range) age 

of substance-using 

women was 29 

years. 

Srikartika et al 

(2015)  

Western 

Australia 

Population-

based cohort 

(data linkage, 

1983-2007)  

Exposed group (non-

Aboriginal n = 13 

807; Aboriginal n = 

9766) versus the 

Alcohol Preterm birth; small for 

gestational age; low Apgar score 

Exposed mothers 

were more likely to 

have never married 

or separated. 
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control group (non-

Aboriginal n = 40 

148; Aboriginal n = 

20 643) 

Tetstall et al 

(2009)  

New South 

Wales, 

Australia 

Retrospective 

cohort study 

A comparison 

between 232 

metropolitan and 67 

rural infants born to 

mothers maintained 

on methadone 

throughout pregnancy 

for the treatment of 

opiate dependency, 

between January 2000 

and December 2006 

Methadone; Tobacco; 

Alcohol; Polydrug 

Low neonatal abstinence 

syndrome 

 N/A 

Thompson et 

al (1994)  

11 health 

districts in 

New Zealand 

Case-control 

study 

Risk factors for small 

for gestational age of 

1800 infants selected 

randomly 

Marijuana; Tobacco  Small for gestational age N/A 

Walpole et al 

(1991)  

Western 

Australia 

Cohort study From the initial 

sample of 2002, a 

subsample of 665 

pregnant women, 

stratified on level of 

alcohol intake, was 

drawn and compared 

with those who were 

not selected 

Alcohol Tonus associated with birthweight  N/A 

Wright et al 

(1998)  

Randomly 

selected 

babies from 

Case-control 

study 

Risk factors for 

preterm birth of 1800 

infants selected 

randomly 

Marijuana; Alcohol; 

Tobacco 

Preterm birth N/A 



~ 38 ~ 
 

across New 

Zealand 



~ 39 ~ 
 

Table 3. 2: Short-term outcomes of newborn infants associated with maternal substance use in 

Australia and New Zealand  

Short-term outcomes of 

newborns 

Common substance used in pregnancy 

Opioids Cannabis Stimulants Alcohol † Polysubstance 

Preterm birth < 37 weeks + + + + + 

Low birthweight < 2500g + + + + + 

Neonatal Abstinence Syndrome ? ? ? ? + 

Perinatal death ? ? ? + ? 

Admission to neonatal intensive 

care unit or special care nursery 
+ + + + + 

Small for gestational age < 10 

percentile  
+ + + + + 

Low Apgar score at 5 minutes < 7 + + + + + 

Congenital Anomalies ? ? ? + ? 

Note. +: reported an association between the particular substance and the neonatal outcome(s); ?: 

Level of association was not clearly reported. † Neonatal outcomes were only associated with 

heavy alcohol consumption in pregnancy or when the mothers were admitted due to alcohol-

related ICD-10-AM diagnosis. 

 

3.5.1 Short-term outcomes among newborns: findings from narrative synthesis 

3.5.2.1 Preterm birth / prematurity 

Preterm birth refers to birth that occurs less than 37 “completed” weeks of gestation (Bell & 

Lumley, 1989; Bonello et al., 2014; Burns et al., 2006a; Gibson et al., 1983; Hayatbakhsh et 

al., 2012). Sixteen studies mentioned an association between substance use during pregnancy 

and preterm birth (Abdel-Latif et al., 2007; Abdel-Latif et al., 2013; Bonello et al., 2014; 

Burns et al., 2006a, 2006b; Ellwood et al., 1987; Gibson et al., 1983; Giles et al., 1989; 

Hayatbakhsh et al., 2012; Kelly et al., 2000; Kennare et al., 2005; Ludlow et al., 2004; 

O'Leary et al., 2009; Oats et al., 1984; Srikartika & O'Leary, 2015). The association was 

found significant with most of the drugs included in the studies (Table 3.2). Gestational 

polysubstance use may double the risk of preterm birth (Abdel-Latif et al., 2007; Abdel-Latif 

et al., 2013). However, babies born to substance-using mothers who were on buprenorphine 

or methadone treatment (Patel et al., 2013), and/or whose pregnancies were planned and 
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could access good antenatal care were unlikely to be premature (Quinlivan & Evans, 2002). 

Delayed methadone treatment may not avert the risk of preterm birth (Burns et al., 2007). 

3.5.2.2 Low birthweight 

This refers to neonate weight of less than 2500g at birth primarily caused by premature birth 

(i.e. before 37 weeks of pregnancy) (Gibson et al., 1983; Oats et al., 1984). Nine studies 

reported exposure of newborn infants to single or polysubstance use in pregnancy increased 

the possibility of low birthweight (Table 3.2) (Abdel-Latif et al., 2007; Abdel-Latif et al., 

2013; Bell & Lumley, 1989; Bonello et al., 2014; Brown et al., 2016; Gibson et al., 1983; 

Hayatbakhsh et al., 2012; Ludlow et al., 2004; Lumley et al., 1985). The use of cannabis, 

opiate or heavy alcohol consumption was significantly associated with low birthweight 

(Hayatbakhsh et al., 2012; Ludlow et al., 2004). There were insufficient evidence of an 

association between low-level gestational alcohol consumption and neonates’ low 

birthweight (Lumley et al., 1985; Walpole et al., 1991). Neonates born to women on 

methadone or buprenorphine maintenance treatment were likely be of an average weight 

(Kelly et al., 2000; Patel et al., 2013). Similarly, babies born to mothers on long-term 

methadone have a higher weight than babies born to mothers using heroin (Giles et al., 1989).  

3.5.2.3 Neonatal abstinence syndrome 

Four studies found more infants of substance-using mothers were diagnosed with neonatal 

abstinence syndrome than infants of mothers who did not use substance (Abdel-Latif et al., 

2013; Blandthorn et al., 2011; Burns et al., 2007; Richardson et al., 2001). An audit 

conducted in a chemical dependency unit in a hospital in Melbourne found more neonatal 

problems requiring specialized medical and nursing expertise, compared with control infants 

(Kelly et al., 2000). Polysubstance use was found to be a significant factor for neonatal 

abstinence syndrome (Bartu et al., 2012; Richardson et al., 2001).  

3.5.2.4 Perinatal death 

This refers to a stillbirth or death that occurs within 28 or 30 days of birth (Gibson et al., 

1983). Although perinatal death was reported to be one of the outcomes of newborn infants of 

substance-using mothers in three studies, no statistical association was reported between the 

two variables (Bell & Lumley, 1989; Ellwood et al., 1987; Oats et al., 1984). Of note, 

perinatal death of the neonates was mostly associated with preterm birth. For instance, a 

study of 45 substance-using pregnant women observed only one perinatal death; the infant 
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was stillborn at 21 weeks of gestation and weighed 400g (Oats et al., 1984). Similarly, a 

significant difference of neonatal mortality was observed between 22 and 26 weeks of 

gestation (12.8% vs. 38.5%) in a prospective state-wide study (Abdel-Latif et al., 2013). 

3.5.2.5 Small-for-gestational age/intrauterine growth retardation 

Small-for-gestational age refers to a neonate below the tenth centile of birthweight 

standard.(Dobbins et al., 2012) Significant association between small-for-gestational age and 

single/polysubstance use in pregnancy was reported by 12 studies in Australia and two 

studies in New Zealand (Brown et al., 2016; Burns et al., 2006a; Ellwood et al., 1987; Gibson 

et al., 1983; Giles et al., 1989; Hayatbakhsh et al., 2012; Kennare et al., 2005; Ludlow et al., 

2004; O'Leary et al., 2009; Oats et al., 1984; Srikartika & O'Leary, 2015; Wright et al., 

1998), of which 12 were large audit studies and one was a cohort study of 96 infants of drug 

dependent mothers (Kelly et al., 2000). Three studies examined the relationship between 

small-for-gestational age and alcohol consumption (Gibson et al., 1983; Lumley et al., 1985; 

O'Leary et al., 2009). When smoking was taken into consideration the association became 

insignificant in one study (O'Leary et al., 2009). Another study found insignificant 

association with alcohol consumption; however, this finding was limited as only a small 

number of women reported heavy consumption (Gibson et al., 1983).   

3.5.2.6 Low Apgar score 

Apgar score below 7 at 5 minutes of neonates exposed to gestational substance use was 

reported in four papers (Burns et al., 2006a, 2006b; Ludlow et al., 2004; Srikartika & 

O'Leary, 2015). A data linkage study of 416,834 deliveries in New South Wales found a 

significant association between Apgar score <7 at 5 minutes and exposure to opioids, 

stimulants or cannabis (Burns et al., 2006b). The percentage (5.6%) of alcohol exposed 

infants presented with low Apgar score was higher than that of non-exposed infants 

(1.6%).(Burns et al., 2006a) A significant difference was found in low Apgar score between 

infants of amphetamine-using mothers and non-users (Ludlow et al., 2004). A New Zealand 

study found a significant association between neonatal exposure to methamphetamine and 

neurobehavioral effects such as central nervous system stress and lower arousal and 

excitability, which contributed to low Apgar score at birth (LaGasse et al., 2011a). 
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3.5.2.7 Admission to neonatal intensive care unit and/or special care nursery 

Significant associations between maternal substance use and admission of neonates to either 

neonatal intensive care unit or special nurseries were reported in eight studies.(Bonello et al., 

2014; Burns & Mattick, 2007; Burns et al., 2006a, 2006b; Hayatbakhsh et al., 2012; Kennare 

et al., 2005; Ludlow et al., 2004; Richardson et al., 2001). Opioid-exposed babies were six 

times; cannabinoids or polysubstance exposed babies were two and four times more likely to 

be admitted to these facilities, respectively (Bonello et al., 2014). Two studies reported the 

median length of stay in the neonatal intensive care unit and/or special care nursery for the 

neonates of opioids-, stimulants- and cannabis-using mothers – 8 days for opioids, 5 days for 

stimulants and 3 days for cannabis (Burns et al., 2006b; Hayatbakhsh et al., 2012). 

3.5.2.8 Congenital anomalies 

Congenital anomalies were reported by three studies, of which two found no significant 

association between maternal substance use and congenital anomalies (Abdel-Latif et al., 

2013; Lumley et al., 1985). However, a study conducted in Western Australia suggested that 

heavy alcohol consumption in pregnancy was an indirect cause of postnatally acquired 

cerebral palsy, and a direct cause of perinatal acquired cerebral palsy (O'Leary et al., 2012). 

Other conditions such as congenital heart diseases, Down’s syndrome and neonatal infections 

were mentioned but not significantly associated with gestational substance use. 

Other less common but equally noteworthy medical conditions resulting from substance-use 

in pregnancy included gastroschisis, necrotizing enterocolitis, retinopathy of prematurity and 

patent ductus arteriosus and chronic lung disease (Abdel-Latif et al., 2007; Abdel-Latif et al., 

2013). 

3.5.3 Demographic characteristics of substance-using mothers 

The mean age of substance-using mothers varied from early to late twenties. Although some 

of the studies did not specify mothers’ age, they clearly pointed out that substance use in 

pregnancy was more common among younger women (Abdel-Latif et al., 2007; Bell & 

Lumley, 1989; Brown et al., 2016; Burns et al., 2006b; Ludlow et al., 2004). In addition, 

substance-use was disproportionately high among the mothers of Aboriginal descent in 

Australia (Abdel-Latif et al., 2007; Abdel-Latif et al., 2013; Burns & Mattick, 2007; Burns et 

al., 2006a, 2006b; Hayatbakhsh et al., 2012; Kennare et al., 2005; Ludlow et al., 2004; 

O'Leary et al., 2013a; Quinlivan & Evans, 2002; Tetstall et al., 2009). those who were single 
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or separated (Abdel-Latif et al., 2007; Burns et al., 2006b; Davie-Gray et al., 2013; Kennare 

et al., 2005; LaGasse et al., 2011a; Srikartika & O'Leary, 2015), unemployed or studying 

during pregnancy, of low socio-economic or educational status (Brown et al., 2016; Burns et 

al., 2006a, 2006b; Davie-Gray et al., 2013; Hayatbakhsh et al., 2012; Lumley et al., 1985; 

McLeod et al., 2002); socially isolated, or homeless. A subset of mothers was found to be 

victims of domestic violence (Brown et al., 2016; Quinlivan & Evans, 2002). Only one study, 

which was conducted in New Zealand, found a significantly positive association between 

alcohol consumption in pregnancy and women with higher educational and socio-economic 

status (Counsell et al., 1994).   

3.5.4 Findings from meta-analysis 

Pooled odds ratio was computed for two outcomes, namely preterm birth and small-for-

gestational age. The association between alcohol and/or other drug use during pregnancy and 

preterm birth was mentioned in five studies (Bonello et al., 2014; Brown et al., 2016; 

Hayatbakhsh et al., 2011; Kennare et al., 2005; Srikartika & O'Leary, 2015), totaling 160247 

participants. All five studies were of acceptable quality. However, there was significant 

heterogeneity in effect sizes (I2 = 72%, p<0.01). As a result, we used random effect meta-

analysis. Alcohol or other drug use during pregnancy was significantly related with preterm 

birth (OR = 2.02, 95%CI = 1.52-2.69) (Figure 3.2). Six studies could be included in the meta-

analysis for small-for-gestational age (Brown et al., 2016; Burns et al., 2006a, 2006b; 

Hayatbakhsh et al., 2011; Kennare et al., 2005; Srikartika & O'Leary, 2015). All six articles 

were of acceptable quality and totalling 561,105 participants. However, in this case we did 

not find any evidence of heterogeneity (I2 < 50%). Therefore, we summarized study findings 

by using fixed effect model (Figure 3.3). The pooled odds ratio was 1.92 (95%CI 1.80-2.05). 
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Figure 3. 2: Forest plot showing the odds ratio between substance use and preterm birth. 

Pooled odds ratio is shown using the diamond at the bottom 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. 3: Forest plot showing the odds ratio between substance use and small for 

gestational age. Pooled odds ratio is shown using the diamond at the bottom. 

3.6 Discussion 

The results of this review suggest that infants born to substance-using mothers were more 

likely to be premature, small-for-gestational age, of low birthweight and low Apgar score. 

Consequently, most of the neonates were admitted to neonatal intensive care unit or special 

care nursery. The prevalence of morbidity among exposed babies was higher than that of 

unexposed babies (Addis et al., 2001; Behnke et al., 2013; Forray & Foster, 2015; Huizink, 

2014; Metz & Stickrath, 2015; Scott & Lust, 2010). There was a possible dose-effect 
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relationship between alcohol consumption during pregnancy and adverse clinical outcomes of 

infants (Henderson et al., 2007; Patra et al., 2011). Heavy alcohol consumption during 

pregnancy increased the risk of low birthweight, small-for-gestational age and preterm birth 

(Patra et al., 2011). However, a significant association between low-moderate gestational 

alcohol consumption and adverse neonatal outcomes was unconvincing (Henderson et al., 

2007). Another observation is that at the population level, the likelihood of adverse health 

outcomes was much higher for newborns of polysubstance-using mothers, than newborns of 

mothers using a single substance. Substance use was more prevalent among the women who 

were socio-economically disadvantaged than those who were not. 

Polysubstance use was common among the substance-using mothers. As a result, it was 

difficult for some of the studies to determine the effect(s) of single drug (Brown et al., 2016; 

Burns et al., 2007; Metz & Stickrath, 2015). In addition, type of substances, amount, 

frequency and dose consumed, point and duration of exposure – all are important factors in 

determining the health outcome of newborns. Lack of disclosure and under-reporting of 

substance use-related information – mainly due to social stigma and legal ramification – 

made the endeavour further challenging. As a result, limited information was available about 

the effect of any individual substance and specific type of substance on infants’ health. 

Despite all these complexities, our findings provide some evidence – both from qualitative 

and quantitative analysis – and identify the most prevalent adverse health outcomes of infants 

of mothers who used substance during pregnancy in Australia and New Zealand context.  

Methadone and buprenorphine are drugs of choice for treating opiate addiction in pregnancy 

(Blandthorn et al., 2011; Burns et al., 2010; Burns et al., 2007). This treatment had been 

found to effectively improve the neonatal outcomes of substance-dependent mothers (Jones et 

al., 2012a; Jones et al., 2012b). Consistently, the evidence resulting from this review 

illustrated that early commencement and adherence to methadone or buprenorphine treatment 

may reduce the adverse effects of illicit substance use during pregnancy (Bartu et al., 2012; 

Burns et al., 2007), however these babies exposed to both methadone and buprenorphine may 

experience neonatal abstinence syndrome (Wouldes & Woodward, 2010). 

The majority of the included studies found that most substance-using mothers were of single 

marital status or separated, unemployed, low socio-economic status with low level of 

education, homeless, victims of domestic violence and/or socially isolated (Abdel-Latif et al., 

2007; Bonello et al., 2014; Brown et al., 2016; Burns et al., 2006a, 2006b; O'Leary et al., 
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2013a; O'Leary et al., 2009; Oats et al., 1984; Walpole et al., 1991). While such factors are 

not new in the literature, social determinants of health can dramatically influence health 

outcomes and are an essential consideration when adopting preventative approaches to care  

(Little et al., 2005). A favourable set of social determinants of health such as ongoing support 

for employment and stable housing may contribute to reducing the impact of adverse health 

outcomes on newborns (Abdel-Latif et al., 2013; Davie-Gray et al., 2013; Quinlivan & 

Evans, 2002). The study findings highlight not only the need for holistic and 

multidisciplinary care (Srikartika & O'Leary, 2015), which requires an integrated team 

approach of healthcare and other professionals – such as, general practitioners, obstetricians, 

midwives, mental health specialists and social workers (Davie-Gray et al., 2013; Poulton & 

West, 1993; Richardson et al., 2001). Also, to further facilitate a favourable set of social 

determinants of health, ongoing support for employment, stable housing and parenting 

education are needed (Abdel-Latif et al., 2013; Davie-Gray et al., 2013; Quinlivan & Evans, 

2002).    

Our study adds value to the literature in that the findings indicate strong associations across a 

range of health outcomes of the infants of mothers who used substance during pregnancy in 

Australia and New Zealand. It may be difficult to have an appropriate picture of health 

outcomes of infants of substance-using mothers unless a country or region-specific literature 

is considered, as there is variation in drug use – both in terms of type and quantity across 

countries and regions. Moreover, the ultimate health outcomes are influenced not only by the 

teratogenic effect of drugs but also by a range of host factors such as socio-economic 

condition, nutrition, healthcare and comorbid psychiatric illnesses. For instance, some studies 

in the USA found intrauterine substance exposure to be a significant risk factor for sudden 

infant death syndrome (Fares et al., 1997; Ward et al., 1990). However, a study conducted in 

New Zealand found no such association (Galland et al., 2013). Given that we have included 

papers from two similar countries, the effect of variation in many of these contextual and 

socio-economic factors is less likely to change our results substantially. Our review also 

found some gaps in the existing literature. One of such gaps is the effect of detoxification 

during pregnancy. Assessment of only a limited number of conditions is another gap. 

Particularly, literature around the neurological aspects of the newborn is very limited. 

Furthermore, the extent to which adverse neighbourhood exposures might confound or 

modify the effect of substance use on birth outcomes has not been adequately explored. 
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Our study has some limitations. Firstly, heterogeneity in study design and limitations of 

individual studies might have some impacts on our synthesis. Secondly, our findings might 

have been affected by publication bias, as studies with significant results were more likely to 

have been published. Thirdly, the papers included were not evenly distributed across 

geographical locations. Also, the meta-analysis was possible only for two outcomes. Finally, 

in some papers, statistical associations were not clearly mentioned; rather findings were 

described using words such as “common”, hence subjective interpretations of the results were 

required. Although a comprehensive search was conducted to ensure that all the relevant 

papers were included in this review, it is possible that the search missed a few.  

In summary, the preponderance of the evidence suggests that infants born to substance-using 

mothers – whether they used a single drug or polysubstance – are more likely at risk of 

adverse outcomes such as preterm birth, low birthweight, small-for-gestational age, low 

Apgar score, and admission to neonatal intensive care unit or special care nursery. Further 

research is needed to understand the dose effect of specific substance on these health 

outcomes. Pregnant women who use illicit substance were most likely to be in their twenties, 

of Aboriginal origin, and/or low socio-economic status. Early screening by healthcare 

providers in antenatal settings using validated screening tools with culturally sensitive 

support is required. Access to timely antenatal care is essential, as well as individualized 

treatment plans and ongoing monitoring during pregnancy to improve perinatal health 

outcomes.  
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Chapter 4: Neonatal Outcomes of Infants Born to Pregnant Women with 

Substance Use Disorders: A Multilevel Analysis of Linked Data 

4.1 Preface 

Although the previous chapter highlights the adverse impacts of substance use on neonatal 

health outcomes, only a few studies have used population-level data. Linkage of population-

level data is a valuable opportunity for combining detailed individual-level information from 

different sources.  

In this chapter, the term “substance use disorders” refers to “alcohol and other drug use 

disorders”. The population-level linked data is examined to answer research questions that 

require a large sample size and comprehensive data on a hard-to-reach population (pregnant 

women with substance use disorder(s)) and generate evidence with a high level of external 

validity, necessary for evidence-based policy development. The purpose of this chapter is to 

examine the associations of substance use disorder(s) (namely: Opioids, cannabis, stimulants, 

alcohol and polysubstance) in pregnancy and neonatal outcomes (preterm birth, low Apgar 

score at 1-minute and 5-minutes, low birthweight, admission to special care nursery or 

neonatal intensive care unit, stillborn, and neonatal death) using a linked data over a 10-year 

period while taking into consideration maternal characteristics such as maternal age, health 

insurance and antenatal care attendance and socio-Economic Indexes for Areas (SEIFA) 

score and co-morbidities such as pre-eclampsia, gestational hypertension score as 

confounders.   

This chapter is an accepted version of a manuscript submitted to a journal for publication.     

Oni, H. T., Buultjens, M., Abdel-Latif, M. E., & Islam, M. M. Neonatal 

outcomes of infants born to pregnant women with substance use disorders: 

A multilevel analysis of linked data 
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4.2 Abstract 

Objective: This study examines the associations of substance use disorders in pregnancy with 

a set of neonatal outcomes. Methods: This is a quantitative retrospective study. Three linked 

datasets of a 10-year period (2007-2016) from New South Wales, Australia, were examined. 

Pregnant women were identified positive for substance use disorders when at least one 

hospital admission during pregnancy or delivery had opioid-, or cannabis-, or stimulant-, or 

alcohol- or two or more of the four substance groups- related ICD-10-AM diagnostic code. 

As there was a hierarchical structure in the dataset, the adjusted odds ratio (AOR) was 

estimated using multilevel logistic regression. Findings: Of the 622,640 birth records, 1677 

(0.27%) women had opioid-related, 1857 (0.30%) had cannabis-related, 552 (0.09%) had 

stimulant-related, 595 (0.10%) had alcohol-related and 591 (0.09%) had polysubstance-

related ICD-10-AM diagnostic codes. There were significant relationships between opioid 

use in pregnancy and neonatal health outcomes including preterm birth (AOR 3.2; 95% CI 

2.8, 3.7) and admission to the neonatal intensive care unit (NICU) (AOR 10.0; 95% CI 8.8, 

11.3). Substance use disorders due to cannabis, stimulants, alcohol or polysubstance were 

significantly associated with preterm birth, low birthweight, low APGAR score and 

admission to NICU. Also, alcohol and polysubstance use disorders in pregnancy were found 

to be significantly associated with stillbirth. Conclusion: Results demonstrate that substance 

use disorders in pregnancy are associated with an increased risk of adverse neonatal 

outcomes. Early identification of substance use disorders through screening and adherence to 

pharmacotherapy and other psychosocial interventions could improve neonatal outcomes.  

Keywords: Substance use disorder; pregnant women; neonatal health; linked data; multilevel 

regression  
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4.3 Introduction 

Introduction 

Substance use disorders in pregnancy continue to represent a complex public health issue, 

increasing the burden of illness and health costs globally (The Royal Australian and New 

Zealand College of Obstetricians and Gynaecologists, 2018). Although the rates of substance 

use disorders are lower in pregnant women than in non-pregnant women, a substantial 

subgroup continues to report alcohol and/or illicit drug use in Australia (Burns et al., 2016). 

According to the latest National Drug Strategy Household Survey, around 81% of pregnant 

women in Australia report monthly alcohol consumption and 1.8% continue using an illicit 

drug after confirmation of their pregnancy (Australian Institute of Health and Welfare, 

2017b). Maternal substance use disorders may cause adverse perinatal outcomes such as 

small for gestational age (Bird et al., 2017; Srikartika & O'Leary, 2015), low birthweight 

(Bailey et al., 2020; O'Leary et al., 2010), preterm birth (Bailey et al., 2020; Bonello et al., 

2014; Umer et al., 2020), birth defects (O'Leary et al., 2012) and may require admission to 

the neonatal intensive care unit (Bailey et al., 2020; Burns et al., 2006a). In addition to the 

clinical outcomes, there are numerous legal, psychosocial, and financial problems that can 

negatively impact the health and wellbeing of pregnant women and their newborns (The 

Royal Australian and New Zealand College of Obstetricians and Gynaecologists, 2018). 

Although the consequences of substance use disorders can be severe, it is often difficult to 

have an estimate of the harm, largely due to limited health-system screening and thus limited 

records to assess. There is also a limitation associated with the generalisability of findings 

owing to frequent non- or partial-disclosure of substance use in pregnancy (Oni et al., 2020b). 

Amidst these limitations, data linkage offers an opportunity to study the relationship between 

the exposure and outcome variables to produce a reliable estimate of neonatal outcomes of 

pregnant women with substance use disorders. Data linkage involves bringing together 

datasets from different sources relating to the same individual (Holman et al., 1999). In 

Australia, a handful of studies used data linkage to examine issues such as hazardous death 

among opiate and amphetamine users (Bartu et al., 2004) and the impact of maternal alcohol 

consumption on neonates (O'Leary et al., 2012). Burns et al. (2006) used liked data over a 5-

year period (1998–2002) to examine the association of maternal alcohol, opioids, stimulants 

and cannabis use with perinatal outcomes namely, small for gestational age, preterm birth, 

admission to special care nursery and neonatal intensive care unit, APGAR score at 5-
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minutes and length of hospital stay. Although these studies offer some useful information, 

results are now more than a decade old (Burns et al., 2006a, 2006b). 

In recent years, however, the issue of maternal substance use disorders has gained further 

attention due to growing evidence of the adverse effects on perinatal outcomes (The Royal 

Australian and New Zealand College of Obstetricians and Gynaecologists, 2018). In 

Australia, legislation, policies and guidelines have been put in place to promote harm 

minimisation of substance use disorders in pregnancy and improve outcomes for both 

mothers and children through early diagnosis and interventions (Burns et al., 2016; Taplin et 

al., 2015). Given the rapid changes in maternal substance use disorder trends over the years, 

there is a need for further research to advance the evidence-base (Chou et al., 2015; World 

Health Organization, 2015). This study aims to examine the associations of substance use 

disorders (opioids, cannabis, stimulants, alcohol and polysubstance) in pregnancy and a set of 

neonatal outcomes (preterm birth, low Apgar score at 1-minute and 5-minutes, low 

birthweight, admission to special care nursery or neonatal intensive care unit, stillborn, and 

neonatal death) using a linked data over a 10-year period.   

4.4 Methods 

4.4.1 Data linkage 

With the help of the Centre for Health Record Linkage (CHeReL) the following three major 

population level datasets were linked (Figure 4.1):   

1. NSW Perinatal Data Collection (NSW PDC) 

2. NSW Admitted Patient Data Collection (APDC) 

3. Cause of Death Unit Record File (COD URF) 
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Data of pregnancy women and outcomes of pregnancy were linked using some primary 

identifiers (e.g. mother and baby’s date of birth, country of birth, postcodes, medical record 

number, names, hospital of birth). A probabilistic matching technique was applied for linking 

the individual’s data for the 10-year period from 2007 to 2016. After linkage, all unique 

identifiers were deleted for confidentiality reasons and supplied to my research team as de-

identified datasets.   

4.4.2 Description of datasets 

This is a quantitative retrospective study using linked data from New South Wales (NSW), 

the most populous state in Australia with a total area of 800,642 km² and covering 10.4% of 

Australia. Around 7.9 million people currently reside in NSW, with a population density of 

8.6 people per kilometre (Population Australia, 2020a). The study examined linked data of 

the following three datasets: NSW Perinatal Data Collection (PDC), NSW Admitted Patient 

Data Collection (APDC) and Cause of Death Unit Record File (COD URF) data for the 10-

year period from 2007 to 2016. The study also used Socio-Economic Indexes for Areas 

(SEIFA) as a proxy to the socio-economic status of the participants. The details of these 

datasets are given below: 

The NSW Perinatal Data Collection was formerly known as the Midwives Data Collection. 

It is a population-based database covering all births in public and private hospitals as well as 

homebirths in NSW. The data encompasses details about live births and stillbirths greater 

than 20 weeks gestation or at least 400 grams weight at birth. It provides demographic, 

medical and obstetric information on women and details of labour, delivery, and condition of 

each baby at birth (Centre for Health Record Linkage, 2020b).  

NSW PDC 

APDC 

COD URF Linked 

dataset 

Figure 4. 1: Data linkage flowchart 
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The NSW Admitted Patient Data Collection (APDC), previously known as NSW Inpatient 

Statistics Collection (ISC) is a record of all admitted patient services provided by NSW 

Public Hospitals, Public Psychiatric Hospitals, Public Multi-Purpose Services, Private 

Hospitals, and Private Day Procedures Centres. Public hospital APDC data shows episodes of 

care of each patient. An episode of care ends when a patient is discharged, transferred, has 

died or became a different “type” of patient within the same period of stay. For private 

hospitals, each APDC record represents a complete hospital stay (Centre for Health Record 

Linkage, 2020a). The APDC data also consists of patient demographics, diagnosis and 

procedures pertaining to each patient admission. Each diagnosis and procedure is recorded by 

following the Australian Modification of the International Statistical Classification of 

Diseases and Related Health Problems, Tenth Revision, (ICD-10-AM) (National Centre for 

Classification in Health, 2017). For each patient in Australia, every diagnosis or medical 

condition, procedure and treatment are allocated different ICD-10-AM codes. A patient can 

have more than one ICD-10-AM code during a hospital stay. 

The Cause of Death Unit Record File (COD URF) data consists of records of deaths 

registered from 2007 onwards by the Centre for Epidemiology and Evidence and coded cause 

of death data from the Australian Coordinating Registry (ACR). The data are based on the 

year of registration of the death, rather than the year of death, and coded according to the 

ICD-10 International Version rather than the ICD-10 AM used in Australian hospitals.  

Socio-Economic Indexes for Areas (SEIFA) data was obtained from the Australian Bureau 

of Statistics (ABS). SEIFA summarises information about the economic and social conditions 

of people and households within an area, including both relative advantage and disadvantage 

measures (Australian Bureau of Statistics, 2011). It is derived from population and housing 

information collected in the five-yearly national census. SEIFA consist four indexes, each 

referring to the general population: (i) the Index of Relative Socio-economic Disadvantage 

(IRSD); (ii) the Index of Relative Socio-economic Advantage and Disadvantage (IRSAD); 

(iii) the Index of Education and Occupation (IEO); and (iv) the Index of Economic Resources 

(IER). The indexes indicate the average socio-economic characteristics of the people, 

families, and households living in the area. Some common uses of SEIFA include: 

Determining areas that require funding and services; identifying new business opportunities; 

and assisting research into the relationship between socio-economic disadvantage and various 

outcomes (Australian Bureau of Statistics, 2011).  
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In this study, the Index of Relative Socio-Economic Advantage and Disadvantage (IRSAD) 

2011 by Local Government Area (LGA) was used for analysis. The IRSAD summarises 

variables that indicate either relative advantage or disadvantage. This index ranks areas on a 

continuum from most disadvantaged to most advantaged. An area with a high score on this 

index has a relatively high incidence of advantage and a relatively low incidence of 

disadvantage. A low IRSAD score indicates greater disadvantage and lack of advantage and 

a high score indicates a relative lack of disadvantage and greater advantage (Australian 

Bureau of Statistics, 2011). For the purpose of this study, the IRSAD was divided into 

quintiles (i.e., five equal groups) based on maternal LGA during pregnancy. 

There was a hierarchical or clustered structure in the dataset, the pregnant women were 

residing in 152 LGAs within New South Wales. LGA is considered a group-level 

confounding variable, as geographical variation in populations and social environments can 

influence substance use. Also, geographical variation in the availability and accessibility of 

healthcare services can influence healthcare-seeking behaviours. Thus, it is important that 

geographical location is taken into consideration to estimate the harm associated with 

substance use disorders.   

4.4.3 Coding for substance use disorders and its quality 

In the APDC dataset, substance use during pregnancy was coded with the International 

Statistical Classification of Diseases and Related Health Problems, Tenth Revision, 

Australian Modification (ICD-10-AM). It is an expanded version of the World Health 

Organization’s ICD-10 and developed with assistance from clinicians, health information 

managers and clinical coders to ensure that the classification is current and appropriate for 

Australian clinical practice and has been in use since 1998 (Henderson et al., 2006). So far, 

several studies have found high sensitivity and positive predictive value (PPV) of ICD-10-

AM. For instance, the accuracy of site-specific cancer in APDC diagnostic codes ranged from 

80-95% (Stavrou et al., 2012). Similarly, another study reported good-to-excellent coding 

quality of ICD-10-AM and a high agreement between hospital codes and auditor codes for 

principle diagnosis and principle procedure (Henderson et al., 2006).   

4.4.4 Inclusion Criteria 

In this study, only women with a record of admission – irrespective of exposure status – for 

pregnancy-related issues between 2007 and 2016 were included in the analysis. Women were 
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identified as with substance use disorder(s) based on opioid-, or cannabis- or stimulants- or 

alcohol-related ICD-10-AM diagnostic codes during admission in pregnancy or at delivery. 

Pregnant women without substance use codes (i.e., no ICD-10-AM codes for cannabis, 

opioids, stimulants, alcohol, sedatives or hypnotics, hallucinogens, volatile solvents, multiple 

drug use) were classified as ‘non-substance users’ as illustrated in Table 4.1. To determine 

the presence of substance-related ICD-10-AM code, all ICD-10-AM diagnoses for each 

pregnant woman were examined.  

Table 4. 1: ICD-10-AM codes used to classify maternal substance use disorders and non-

substance use. 

Opioids F11.0–11.9  Mental and behavioural disorders due to use 

of opioids 

 T40.0 Poisoning by Opium 

 T40.1 Poisoning by heroin 

 T40.2 Poisoning by other opioids 

 T40.3 Poisoning by methadone 

 T40.4 Poisoning by other synthetic narcotics 

 T40.6 Poisoning by other and unspecified narcotics 

  

Cannabis F12.0–12.9  Mental and behavioural disorders due to use 

of cannabinoids 

 T40.7 Poisoning by Cannabis (derivatives) 

Stimulants F14.0–14.9  Mental and behavioural disorders due to 

cocaine 

 F15.0–15.9  Mental and behavioural disorders due to use 

of other stimulants (including caffeine) 

 T40.5 Poisoning by cocaine 

 T43.6 Poisoning by psychostimulants with potential 

for use disorder (excludes cocaine) 

   

Alcohol F10.0-10.9 Mental and behavioural disorders due to use 

of alcohol 

 O35.4 Maternal care for (suspected) damage to fetus 

from alcohol 
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 T51.0-51.9 Toxic effect of alcohol 

 X45  Accidental poisoning by and exposure to 

alcohol 

 X65 Intentional self-poisoning by and exposure to 

alcohol 

 Y15 Poisoning by and exposure to alcohol, 

undetermined intent 

   

Polysubstance  Having two or more of the four substance use 

disorders 

   

Non-substance users  These are pregnant women without substance 

use disorders including: cannabis ICD-10-

AM; stimulants ICD-10-AM; alcohol ICD-

10-AM; sedatives or hypnotics ICD-10-AM 

(F13), hallucinogens ICD-10-AM (F16, 

T40.8, T40.9), volatile solvents ICD-10-AM 

(F18), multiple drug use ICD-10-AM (F19, 

O35.5) 

N.B. The diagnostic guidelines for identification and classification of the psychoactive substance use 

disorder may be made based on self-report data, objective analysis of specimens of urine, blood 

and/or other evidence such as presence of drug samples in the patient’s possession, clinical signs and 

symptoms and/or reports from informed third parties (World Health Organization, 1992). However, 

evidence of substance use is sought from more than one source before clinical diagnosis is made 

(World Health Organization, 1992). 

4.4.5 Data analysis 

The APDC, PDC and COD URF datasets were merged using the unique identification 

number assigned to each record, to enable all maternal records to be grouped together. Of the 

total observations, 2,401,001 matched, and 793,478 did not match and were dropped. To 

arrive at final cohort size, only women who were admitted - irrespective of exposure status - 

within conception date and delivery date were included in the study. Of the total 1,205,115 

observations that met the inclusion criteria, 451,245 duplicates were deleted, and 753,870 
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observations were further screened for multiple birth records, including the birth of twins. 

Finally, the cohort was restricted to one birth per woman irrespective of exposure status to 

arrive at the final number of observations (622,640) included in the analysis (Fig. 4.2).   

 

Figure 4.2: Data cleaning and merging process 

 

To explore the association between the neonatal outcomes and substance use disorders 

through multilevel regression, maternal substance-related diagnosis was coded into a binary 

variable (yes ⁄no). Descriptive statistics were used to examine the sociodemographic and 

obstetric characteristics of the women.  

Multilevel analysis for clustered data: If the structure of data in a population is hierarchical, 

a sample from such a population can be viewed as a clustered sample. A cluster sample often 

introduces multilevel correlation between the dependent and independent variables that can 

3,194,479 observations were 
merged

2,401,001 observations 
matched

1,205,115 observations met 
the inclusion criteria

753,870 observation were 
assessed for multiple births, 
including the birth of twins   

622,640 observations 
were included in the 

final analysis

The cohort was restricted to one birth per 
woman to arrive at final number of 
observations included in the study 

451,245 duplicates were deleted

Only women who were admitted -
irrespective of exposure status - within 
conception date and delivery date were 

included in the study

793,478 unmatched observations were 
dropped
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have implications for model parameter estimates. As such, the use of single-level statistical 

models may not draw precise inferences and conclusions(Merlo et al., 2016). The multilevel 

regression analysis considers the variations due to a hierarchical structure in the data. It 

allows the simultaneous examination of the effects of group-level (cluster) and individual-

level variables on individual-level outcomes while accounting for the non-independence of 

observations within groups (Khan & Shaw, 2011). 

As there is a hierarchical structure in the dataset (e.g. women nested within Local 

Government Areas), we used multilevel logistic regression to examine the odds between 

neonatal outcomes of infants born to pregnant women with substance use disorders and that 

of women without substance use disorders during pregnancy. At level 1, the model was 

adjusted for individual confounding variables including maternal age group, smoking (1–10, 

10 or more cigarettes per day), substance use disorders (opioids ICD-10AM yes/no; cannabis 

ICD-10AM yes/no; stimulants ICD-10AM yes/no; alcohol ICD-10AM yes/no, multidrug 

ICD-10AM yes/no), indigenous status (yes/no), Medicare health insurance (yes/no), antenatal 

care attendance, the plurality of birth and SEIFA:IRSAD score. Also, maternal co-morbidities 

including pre-eclampsia, gestational hypertension, chronic/pre-existing hypertension, 

chronic/ pre-existing diabetes and gestational diabetes were adjusted for at level 1. At level 2, 

the model was adjusted for 152 LGAs. Statistically significant results (p < 0.001) in this test 

implied that the multilevel mixed-effect models were preferable for modelling this data. In 

addition, a sensitivity test was performed using two other durations to determine any 

significant difference in neonatal outcomes and durations of substance use in pregnancy, 

namely (i) between one year before conception and 4 weeks after delivery and (ii) between 4 

weeks before conception and 4 weeks after delivery. The analysis was performed using 

STATA software, version 15 (StataCorp, 2017).  

4.4.6 Ethics approval 

This study was approved by the NSW Department of Health Ethics Committee (reference 

number: HREC/18/CIPHS/6) and La Trobe University Human Ethics Committee. 

4.5 Results 

In this study, a total of 622,640 eligible records were extracted from the merged dataset. Of 

these records, 1677 (0.27%) pregnant women had opioid-related, 1857 (0.30%) had cannabis-

related, 552 (0.09%) had stimulant-related, 595 (0.10%) had alcohol-related and 591 (0.09%) 
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had polysubstance-related ICD-10-AM diagnostic codes. Overall, cannabis was the leading 

cause of substance use disorder in pregnancy, followed by opioids and alcohol (Table 4.2). 

Pregnant women with a substance use disorder were less likely to be married and more likely 

to smoke one to ten cigarettes per day in pregnancy than women without substance use 

disorder-related diagnosis. As shown in Table 4.2, higher percentages of pregnant women 

with substance use disorders lived in LGAs with low SEIFA: IRSAD scores and lower 

percentages of this group lived in LGAs with high SEIFA: IRSAD scores compared to 

pregnant women without substance use disorder(s). Among the Indigenous women in the 

sample, 4.6% (911/19675) reported substance use disorders during pregnancy compared to 

0.5% (3105/595629) non-Indigenous wom
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Table 4. 2: Maternal demographic characteristics of pregnant women with and without a substance use disorder-related ICD-10-AM code: 

n=622, 640 (univariable association) 

Maternal 

characteristic 

Opioids 

n = 1677 

Cannabis 

n = 1856 

Stimulants 

n = 552 

Alcohol 

n = 595 

Polysubstance 

n = 591 

Non-substance 

users 

n = 618,571 

 No. % No.       % No.       % No.       % No.       % No. % 

Age (year) 

<=20 

 

45 2.7 352 19.0 52 9.4 59 9.9 64 10.8 28 862         4.7 

21-30 

 

767 45.7 935 50.4 252 45.7 244 41.0 265 44.8 264 906       42.8 

31-40 

 

813 48.5 530 28.6 230 41.7 267 44.9 244 41.3 304 459       49.2 

41-50 52 3.1 39 2.1 18 3.3 25 4.2 18 0.0 20 198         3.3 

Marital status 

Married 

(including de 

facto) 

 

701 

 

35.1 556 30.1 127 23.1 161 27.1 145 24.7 500 861       81.6 

Never married 

 

109 55.0 1169 63.2 363 66.0 361 60.8 389 66.2 90 224        14.7 

Widowed 

 

14 0.7 9 0.5 6 1.1 6 1.0 5 0.9 698 0.1 

Divorced 

 

39 2.0 28 1.5 16 2.9 15 2.5 8 1.4 5 043           0.8 

Separated 107 5.4 66 3.6 26 4.7 36 6.1 31 5.3 8 370           1.4 
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Indigenous 

status 

357 21.5 455 24.8 116 21.5 166 28.5 157 27.1 18 764         3.1 

Health 

insurance on 

admission 

(Medicare) 

1 506 99.1 1 718 98.9 499 98.4 520 95.9 533 99.3 475 364       82.6 

Public hospital 

admission 

1 613 96.8 1 781 96.6 525 95.5 550 94.3 573 97.5 443 870       76.0 

Cigarettes per day in pregnancy 

1-10 per day 

 

640 40.7 818 46.2 234 44.7 192 33.9 241 43.0 31 290        5.1 

>10 per day 526 33.4 520 29.4 179 34.2 181 31.9 219 39.1 13 542        2.2 

Plurality of birth 

Singleton 1 646 98.2 1 826 98.3 543 98.4 590 99.2 582 98.5 606 136       98.2 

Twins 30 1.8 31 1.7 9 1.6 5 1.4 9 1.5 11 222          1.8 

Triplets 1 0.1 0 0.0 0 0.0 0 0.0 0 0.0 192 0.0 

Socio-Economic Indexes for Areas (SEIFA): IRSAD score 

1 474 29.2 658 36.3 153 28.9 191 33.3 184 32.6 120 575    19.9 

2 388 24.0 394 21.7 115 12.7 112 19.5 115 20.4 135 971       22.4 

3 346 21.4 463 25.5 134 25.3 108 18.2 141 25.0 109 653       18.1 

4 310 19.2 218 12.0 94 17.7 96 16.7 92 16.3 119 909       19.8 

5 101 6.2 81 4.5 34 6.4 67 11.7 33 5.8 119 980       19.8 

             
N.B.: A low SEIFA: IRSAD score indicates greater disadvantage and lack of advantage and a high score indicates a relative lack of disadvantage and greater advantage 

(Australian Bureau of Statistics, 2011). For the purpose of this study, the SEIFA was divided into quintiles (i.e., five equal groups). The bold numbers are statistically 

significant (p<0.05). Cell numbers may not add to totals where there is missing data.
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As presented in table 4.3, a higher percentage is noted in the administration of general 

anaesthetic and incident of fetal distress among pregnant women with substance use disorders 

compared to pregnant women without substance use disorders. Also, a higher percentage of 

pregnant women with substance use disorders were transferred after delivery compared to 

women without substance use disorders.
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Table 4. 3: Obstetric characteristic of births to women with or without a substance use disorder-related ICD-10-AM code, n=622, 640 

(univariable association) 

Obstetric 

characteristic 

Opioids 

n = 1677 

Cannabis 

n = 1856 

Stimulants 

n = 552 

Alcohol 

n = 595 

Polysubstance 

n = 591 

Non- substance 

users 

n = 618,571 

 No.         % No.         % No.         % No.         % No.         % No.         % 

Previous 

pregnancy >20 

weeks gestation 

1 209 72.2 1 054 56.8 390 70.8 376 63.2 403 68.2 321 572      52.0 

Type of delivery 

Normal vaginal 980 58.4 1 250 82.0 347 62.9 351 59.0 373 63.1 338 185    54.7 

Forceps 50 3.0 48 2.6 19 3.4 23 3.8 20 3.4 28 749       4.7 

Vacuum extraction 75 4.5 79 4.3 19 3.4 31 5.2 22 3.7 46 380       7.5 

Vaginal breech 28 1.7 19 1.0 4 0.7 6 1.0 9 1.5 2 679          0.4 

Caesarean section 543 32.4 460 24.8 163 29.5 184 30.9 167 28.3 202 450    32.7 

Pre-eclampsia 25 1.5 33 1.8 9 1.6 8 1.3 8 1.4 11 590        1.9 

Gestational 

hypertension 

42 2.5 35 1.9 15 2.7 24 4.0 13 2.2 25 239        4.1 

Chronic/pre-

existing 

hypertension 

11 0.7 6 0.3 4 0.7 4 0.7 1 0.2 5 283          0.9 

Chronic/ pre-

existing diabetes 

11 0.7 17 1.0 5 1.1 9 1.7 4 0.8 5 122          0.9 

Gestational 

diabetes 

45 2.9 54 3.2 15 3.3 31 5.7 31 2.9 36 998        6.8 

Analgesia for labour 

Nitrous oxide 785 56.7 1 018 62.0 227 57.6 305 60.8 305 59.1 268 843    53.6 
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Systemic opioids 270 19.5 438 26.7 102 21.2 125 24.9 114 22.2 92 146      18.4 

Spinal 13 0.9 7 0.4 2 0.4 4 0.8 2 0.4 3 581         0.7 

Epidural/caudal 324 23.4 324 19.8 115 23.9 137 27.3 125 24.2 157 878     31.5 

Anaesthesia for delivery 

Local to perineum 217 12.9 338 18.2 69 12.5 84 14.1 77 13.0 162 834    26.3 

Pudendal 10 0.6 11 0.6 2 0.4 3 0.5 3 0.5 5 269         0.9 

General anaesthetic 187 11.2 148 8.0 66 12.0 57 9.6 64 10.8 23 163       3.7 

Main indication for Caesarean section  

Failure to progress 85 3.7 69 3.7 27 4.9 30 5.0 28 4.7 38 109      6.2 

Fetal distress 123 7.3 138 7.4 33 6.0 45 7.6 48 8.1 26 460      4.3 

Post-partum 

haemorrhage 

requiring blood 

transfusion 

32 1.9 34 1.8 10 1.8 12 2.0 11 1.9 8 175        1.3 

Antenatal care 

attendance 

1 572 94.1 1 778 96.1 505 92.2 564 95.3 550 93.5 612 084    99.1 

Mother’s discharge status 

Discharged 1 609 96.0 1 788 96.3 528 905.7 567 95.3 558 94.4 607 250     98.2 

Transferred 66 4.0 67 3.6 21 3.8 26 4.4 31 5.2 11 001        1.8 

             

N.B. The bold numbers are statistically significant (p<0.05). Cell numbers may not add to totals where there is missing data
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4.5.1 Neonatal outcomes of infants born to women with substance use disorders in 

pregnancy compared to the infants born to women without substance use disorders   

The results of the multilevel logistic regression examining the neonatal outcomes and 

maternal substance use disorders are presented in Table 4.4. The information in this table 

reveals that neonates of women with opioids-relates substance use disorder in pregnancy are 

more likely to be of preterm birth (adjusted OR (AOR) 3.2, 95% CI 2.8, 3.7), low birthweight 

(AOR 3.0, 95% CI 2.6, 3.5),  at a higher risk of being admitted to a special care nursery or 

neonatal intensive care unit (AOR 10.0, 95% CI 8.8, 11.3). Opioid-exposed neonates are also 

more likely to be born with low APGAR Score <7 at 1 (AOR 1.7, 95% CI 1.4,2.0) and 5 

(AOR 2.5, 95% CI 1.9, 3.2) minutes respectively compared to neonates of pregnant women 

without substance use disorders. Similarly, exposure to cannabis places neonates at greater 

risk of being born premature (AOR 2.6, 95% CI 2.2, 3.0), with low birthweight (AOR 3.6, 

95% CI 3.0, 4.1) and admitted to special care nursery or neonatal intensive care unit (AOR 

3.6, 95% CI 3.3, 4.1). Stimulants, alcohol and polysubstance use disorders in pregnancy were 

significantly associated with low APGAR score, low birthweight and admission to special 

care nursery or neonatal intensive care unit. Only alcohol and polysubstance use disorders in 

pregnancy are significantly associated with stillbirth (Table 4.4). 

The findings of the sensitivity analysis across the three periods for substance use were 

consistent. Slight variations for some substances (stimulants, alcohol and polysubstance), 

were noted, explained by the variation in time of use. For instance, the associations of opioids 

use disorder in pregnancy and neonatal outcomes, including preterm birth, low Apgar score, 

low birthweight and admission to neonatal intensive care unit, are consistent. Likewise, 

findings demonstrated that cannabis use disorder is consistently associated with preterm birth, 

low birthweight and admission to the neonatal intensive care unit. However, the association 

of stimulants, alcohol and polysubstance use disorders in pregnancy with the neonatal 

outcomes slightly varied across the different durations of substance use in pregnancy.
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Table 4. 4: Odds ratios, and 95% confidence intervals of neonatal outcomes of women with 

substance use ICD-10AM diagnosis during pregnancy, controlling for covariates 

 

 

Substance 

use in 

pregnancy 

Neonatal Outcomes 

Preterm 

birth 

(gestationa

l age <37 

weeks) 

 

Apgar 

score <7 at 

1-minute  

 

Apgar 

score <7 at 

5-minute  

 

Birth 

weight 

<2500g 

 

Admission 

to Special 

Care 

Nursery or 

Neonatal 

Intensive 

Care  

Stillbirth 

 

Neonatal 

death  

 

Cannabis  

(n = 1857)  

2.6(2.2-3.0) 1.0(0.8-1.2) 1.5(1.1-2.0) 3.6(3.0-4.1) 3.6(3.3-4.1) 1.2(0.7-2.1) 1.3(0.6-3.0) 

Opioids  

(n = 1677) 

3.2(2.8-3.7) 1.7(1.4-2.0) 2.5(1.9-3.2) 3.0(2.6-3.5) 10.0(8.8-

11.3) 

1.4(0.9-2.4) 1.8(0.8-3.8) 

Alcohol  

(n = 595)  

1.9(1.4-2.6) 

 

2.3(1.7-3.0) 2.6(1.6-4.1) 3.1(2.3-4.2) 3.9(3.2-4.8) 2.3(1.2-4.6) 1.5(0.4-6.2) 

Stimulants  

(n = 552) 

1.5(1.0-2.4) 1.7(1.1-2.7) 1.9(1.0-3.6) 1.5(1.0-2.3) 6.2(5.0-7.7) 1.7(0.8-4.0) 1.6(0.4-6.5) 

Polysubstanc

e (n=591) 

3.2(2.5-4.2) 1.2(0.9-1.7) 1.8(1.1-2.9) 3.5(2.7-4.5) 6.9(5.7-8.5) 2.0(1.0-4.1) 1.4(0.3-5.6) 

 N.B. The bold numbers are statistically significant (p<0.05). Values are adjusted odds ratios (AOR) with 95% 

confidence interval (CI).  

a)  The reference group for all the substance groups reflected in the table is non-substance users (n= 618,571). 

b)  When cannabis was the exposure variable, the model was adjusted for other substances, namely: opioids ICD-

10-AM yes/no; stimulants ICD-10-AM yes/no; alcohol ICD-10-AM yes/no) and other drugs (sedatives or 

hypnotics ICD-10A-M yes/no, hallucinogens ICD-10-AM yes/no, volatile solvents ICD-10-AM yes/no, 

multiple drug use ICD-10-AM yes/no). A similar approach was followed in model building for opioids, alcohol, 

stimulants and polysubstance exposure.  

4.6 Discussion 

This study examined the associations between maternal substance use disorders and neonatal 

outcomes using an Australian linked dataset over a 10-year period. Findings demonstrated 

significant associations between substance use disorders in pregnancy and an increased risk 
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of adverse outcomes of neonates including preterm birth, low birthweight, low APGAR 

score, admission to neonatal to special care nursery or neonatal intensive care unit, and 

stillbirth. Compared with the non-substance-using women, a high percentage of pregnant 

women who use substances in pregnancy were heavy smokers (>10 per day).   

The findings of this study suggest that a higher percentage of Indigenous women suffered 

substance use disorders during pregnancy compared to non-Indigenous women. Also, 

substance use is more prevalent among pregnant women residing in LGAs with relatively low 

SEIFA: IRSAD scores indicating greater disadvantage and lack of advantages. These 

observations are consistent with the findings of the previous studies (Abdel-Latif et al., 2013; 

Hayatbakhsh et al., 2012) and emphasise the influence/impact of sociodemographic variables, 

particularly ethnicity and individual socioeconomic status, on health behaviours. The findings 

highlight the importance of understanding pregnant women’s unique circumstances, 

especially the probable impact of sociodemographic status on pregnancy and neonatal 

outcomes. There should be more collaborative effort between services to avoid disjunct in the 

care process across the life course. This would further increase continuity of care whilst 

enabling cost-effective access to culturally sensitive support through existing services. Also, 

early screening by healthcare professionals in antenatal settings using validated screening 

tools and access to timely and targeted antenatal care for all women with substance use 

disorders in pregnancy is essential.  

A marked increase was noted in the incident of fetal distress among women with substance 

use disorders in pregnancy compared to non-substance-using women. Also, there was a 

significant increase in the administration of general anaesthetic to women who use substances 

in pregnancy. This may in-part be due to high rates of fetal distress leading to emergency 

Caesarean section (Zgheib et al., 2017). Substance-exposed pregnancies are often treated as 

high-risk pregnancies and the exposed foetus can present with conditions such as fetal 

distress during delivery (Eldridge et al., 2018). The management of intrapartum fetal distress 

in the Western world including Australia, USA, Canada and New Zealand involves the 

improvement of fetal oxygenation in expectation of an emergency Caesarean section or 

vaginally assisted birth (Bullens et al., 2016). Given that fetal distress is associated with 

increased rates of severe neonatal and maternal morbidity (Bullens et al., 2016; Buultjens et 

al., 2013), more studies are required to establish the relationship between substance use in 

pregnancy and fetal distress. 
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Results show that cannabis use disorder is the most common in pregnancy, followed by 

opioids and alcohol use disorders. Our study found a significant association between maternal 

cannabis use and preterm birth, low birthweight and admission to special care nursery. 

Maternal cannabis use is concerning given the growing evidence of risk, i.e, adverse effects 

on neonatal outcomes (Corsi et al., 2019; Hayatbakhsh et al., 2012; Oh et al., 2017). The 

main psychoactive ingredient of cannabis, Delta-9-tetrahydrocannabinol (THC), has been 

found to rapidly cross the placenta membrane and binds to cannabinoid (CB) receptors of the 

fetal endogenous cannabinoid signalling system (ECSS) and alters neurodevelopment which 

could result in neonatal morbidity (Metz et al., 2017). With increasing cannabis use in 

pregnancy, there is a need for standardised routine screening of all pregnant women 

accompanied by education of adverse maternal and neonatal health outcomes across 

pregnancy and birth. 

Maternal opioid use is significantly associated with adverse neonatal outcomes including 

preterm birth, low APGAR score at 1- and 5-minutes, low gestational age and admission to 

neonatal intensive care units. Even after adjusting for smoking, the admission rate of opioid 

exposed neonates to special care nursery or neonatal intensive care unit is ten times higher 

than that of non-exposed neonates. Admission to NICU or special care nursery observed in 

the study could be for neonatal abstinence syndrome (NAS) assessment and/or for NAS 

pharmacotherapy for infants who need it. Exposure of neonates to opioids in utero is 

significantly associated with neonatal abstinence syndrome, which is a withdrawal syndrome 

characterized by tremors, irritability, poor feeding, respiratory distress, and seizures, all of 

which develop shortly after birth (Ryan et al., 2019; Winkelman et al., 2018). Neonates with 

neonatal abstinence syndrome have longer hospital stays, higher rates of readmission, and are 

more likely than nonopioid-exposed neonates to require care in the neonatal intensive care 

unit for management of their symptoms (Eldridge et al., 2018; McCarthy et al., 2017; 

Winkelman et al., 2018). Moreover, opioids use can result in fetal hypoxia – a condition that 

causes reduction in oxygen levels to fetal tissues and vital organs owing to decreased blood 

flow to the placenta (Ayres-de-Campos, 2017), and consequently, stillbirth and neonatal 

death. This highlights the importance of  early detection, and intervention such as methadone 

or buprenorphine maintenance therapy coupled with appropriate counselling, family therapy, 

nutritional education, and other medical and psychosocial supports for pregnant women using 

opioids (Reddy et al., 2017). 
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The findings of this study are largely consistent with those reported in the earlier research 

(Burns et al., 2006a; O’Leary et al., 2009; Srikartika & O'Leary, 2015). Some slight 

differences that we observed could be attributed to a range of factors, for instance, data of 

different periods, our relatively good quality data of recent time, multilevel regression that 

previous studies did not use, etc. Also, in some previous studies, the duration of substance 

use was not clearly outlined (Burns et al., 2006a, 2006b). 

Although studies have failed to establish a safe (or unsafe) dose, timing, and frequency of 

alcohol consumption in pregnancy (Burns et al., 2016), evidence is strong that alcohol 

consumption during pregnancy increases the risk of several deleterious consequences for both 

mother and baby (Forray, 2016; Popova et al., 2017). Therefore, not drinking is 

recommended as the safest option for pregnant women (Burns et al., 2016; National Health 

and Medical Research Council, 2009) and this recommendation deserves to be promoted 

vigorously through effective public health interventions.  

Exposure to stimulants in utero may result in a low APGAR score, low birthweight and 

admission to NICU even after controlling for covariates such as maternal age and other 

substance use disorders. Neonates with prenatal exposure to stimulants could present with 

withdrawal symptoms including jitteriness, drowsiness, respiratory distress and most likely 

need care at the neonatal intensive care unit (Smid et al., 2019). Currently, there is no 

approved pharmacotherapy for stimulant-use disorder especially in pregnancy; however 

psychosocial treatments such as motivational incentives – a behaviour therapy-based 

intervention that provides tangible incentives to patients in treatment for substance use 

disorders based on objective indicators of drug abstinence – appear to be a useful treatment 

(Smid et al., 2019).  

Our results for polysubstance use in pregnancy are mixed – elevated for some outcomes and 

insignificant for others. These results are likely to be influenced by the frequency of use and 

other residual confounders. However, it is reasonable to assert that polysubstance use has 

higher adverse effects on the wellbeing of women and their neonates. Improved access to 

healthcare and assistance with appropriate treatment for addiction are crucial for pregnant 

women with polysubstance use disorder (Ordean et al., 2017). 

In conclusion, the findings of this study offer up-to-date information that suggests substance 

use in pregnancy is associated with several deleterious effects in neonates, namely preterm 

birth, low birthweight, low APGAR score stillbirth and neonatal death. Findings also suggest 
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that the neonates of women who use substances in pregnancy are at higher risk of admission 

to neonatal to special care nursery or neonatal intensive care unit. These adverse health 

effects can be avoided if effective prevention and well-timed medical care or intervention are 

offered to the target group. Although a limited set of treatment options is currently available 

for women who use substances in pregnancy, early identification and triage, including 

multidisciplinary/interdisciplinary care may reduce the burden substantially. 

4.7 Strength and Limitation 

In this study, we were able to use linked data to answer research questions that require large 

samples of a hard-to-reach population and generate evidence that has substantial public health 

importance. Although the utility of data linkage may be compromised by sub-optimal or 

linkage errors where records cannot be linked or are linked together incorrectly (Harron et al., 

2017), a recent study suggested  high accuracy and efficiency of the national linkage in 

Australia (Boyd et al., 2015). In addition, unlike previous studies, this study took into 

consideration geographical variability as a confounder and used multilevel regression to 

address the group-level confounding. We also conducted sensitivity test. 

The study also has some limitations. There is a possibility of ICD-10-AM misclassification 

and an increased likelihood of substance use not being identified or recorded, especially when 

there is no negative pregnancy outcome, which could underestimate the prevalence of 

substance use and associated adverse health outcomes. However, studies have reported high 

sensitivity and positive predictive value (PPV) of ICD-10-AM administrative data in 

Australia (Henderson et al., 2006; Stavrou et al., 2012). Another limitation of this study is 

that the frequency and quantity of substance use during pregnancy could not be determined 

using ICD-10-AM diagnostic codes. Although the regression models were adjusted for 

several confounding variables, some important covariates such as maternal body mass index 

(BMI) and nutritional status, duration of pregnancy and other psychosocial issues like 

domestic violence and homelessness were missing in the datasets. ‘Ecological fallacy’ is 

another limitation, as not everybody living an LGA are similar although they have the same 

SEIFA: IRSAD score. Finally, non-substance-using group was defined by a limited set of 

substances. It is possible that a small subset of women was using other (mostly uncommon) 

drugs and was still identified as non-substance-using women. However, this subset is unlikely 

to bring any significant change in the results.  
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Chapter 5: Barriers to Screening Pregnant Women for Alcohol or Other 

Drugs: A Narrative Synthesis 

5.1 Preface 

There is evidence in the first two chapters that substance use in pregnancy adversely impact 

pregnancy and neonatal outcomes. Therefore, early detection of maternal substance use 

during routine antenatal screening and referral of pregnant women who use substances for 

necessary pharmacotherapy and psychosocial support are crucial to reduce harms of mother-

infant dyad.  

This study aims to identify barriers in antenatal care settings to screening pregnant women for 

alcohol or other drugs, from the perspectives of healthcare professionals. The systematic 

review is conducted to inform the empirical qualitative study presented in the next chapter. 

This chapter presents a peer-reviewed published systematic review. The pre-print of the 

manuscript as originally submitted are included in this document. Readers are encouraged to 

view the final peer-reviewed manuscripts in the journal of publication:  

Oni, H. T., Buultjens, M., Abdel-Latif, M. E., & Islam, M. M. (2019). 

Barriers to screening pregnant women for alcohol or other drugs: A 

narrative synthesis. Women and Birth, 32(6), 479-486. 
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5.2 Abstract 

Background: Maternal alcohol or other drug use during pregnancy is associated with a range 

of adverse health outcomes for mothers and their unborn child. The antenatal period presents 

an opportunity for health professionals to offer routine screening for alcohol or other drugs, 

to then provide intervention and referral for treatment and/or specialised support services. 

However, literature indicates that limited screening practices currently exist in maternity care 

settings. Aim: To identify barriers to screening pregnant women for alcohol or other drugs in 

maternity care settings, from the perspectives of healthcare professionals. Methods: A 

comprehensive literature search was conducted in October 2017 to identify relevant studies. 

Seven databases that index health and social sciences literature, and google scholar, were 

searched. Eligible articles were subjected to critical appraisal. Extracted data from the eligible 

studies were synthesised using narrative synthesis. Findings:  Nine studies were eligible for 

this review. The review identified seven key barriers to screening for alcohol or other drugs 

in pregnancy, namely competing priorities and time constraint; lack of adequate screening 

skills and clear protocol; relationship between healthcare providers and pregnant women; 

healthcare providers’ perceptions; under-reporting or none/false disclosure; inconclusive 

evidence regarding the risk of alcohol or other drug use in pregnancy; and concerns about 

guilt and anxiety. Conclusions: The narrative review revealed a range of barriers to screening 

for alcohol or other drugs in pregnancy. Further research in minimising the barriers is 

required to establish women-centred, evidence-base screening practices. 

Keywords: Alcohol, drugs, screening, pregnant women, healthcare providers, barriers.   
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5.3 Statement of Significance   

Problem: Alcohol or other drug use during pregnancy is a serious public health concern due 

to adverse impacts on the developing fetus and maternal health. What is already known: 

Health professionals play a major role in the routine screening, counselling, and referral of 

substance-using pregnant women for treatment and/or specialised support services. However, 

literature suggests that many do not prioritise screening in antenatal care. What this paper 

adds: To our knowledge, this is the first review that systematically summarises studies on the 

barriers to screening women during pregnancy regarding alcohol or other drug use in 

maternity care settings from the healthcare providers’ perspectives. 
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5.3 Background 

Maternal alcohol or other drug use is associated with adverse neonatal/child outcomes, 

including fetal alcohol syndrome, and an increased risk of spontaneous abortion, stillbirth, 

low birthweight, prematurity, congenital anomalies (Abdel-Latif et al., 2007; Burns et al., 

2006b). Further, there is a potential lifelong biopsychosocial effect on infants of mothers who 

use alcohol or other drugs in pregnancy (Abdel-Latif et al., 2007; Burns et al., 2006a; World 

Health Organization, 2014).  The use of alcohol or other drugs can also impair a woman’s 

role as a parent, partner or spouse, and is correlated with domestic violence, thus can create 

an unsafe environment for the physical, mental and emotional development of children 

(World Health Organization, 2014). As the evidence suggests, in Australia no statistically 

significant difference was identified in the proportion of pregnant women abstaining from 

alcohol between 2013 (53%)  and 2016 (56%) (Australian Institute of Health and Welfare, 

2016). The recent estimate shows about 1 in 4 pregnant women consumed a similar amount 

of alcohol before and after they were aware of their pregnancy (Australian Institute of Health 

and Welfare, 2016). Estimates from the National Survey on Drug Use and Health – USA 

show among women who are pregnant, 16.4 % continue to smoke; 11.6 % and 4.5 %, 

respectively, are current alcohol and binge drinkers; and 5.1 % use illegal drug(s) (Substance 

Abuse and Mental Health Services Administration, 2017). Although some women stop using 

these substances  during pregnancy, many continue to use (Australian Institute of Health and 

Welfare, 2017b).  

In recent years, clinical practice guidelines have been developed to facilitate early detection 

of alcohol or other drug use, and provide interventions and specialist support (Hussein 

Rassool & Oyefeso, 1993; World Health Organization, 2014). To date, administration of brief 

screening tools (e.g., Drug Abuse Screening Test 10, and Alcohol Use Disorders 

Identification Test – Consumption (AUDIT-C)) have been considered the most efficient 

method to detect alcohol or other drug use (Morse et al., 2000). To this effect, it is considered 

best-practice to screen every pregnant woman routinely, using a recommended validated tool 

such as AUDIT-C (National Drug & Alcohol Research Centre, 2016; World Health 

Organization, 2010), and refer for treatment and/or specialised support services afterward – if 

deemed necessary. 

Screening and interventions to reduce the risks of alcohol or other drug exposed pregnancy 

can be initiated during routine antenatal care (National Drug & Alcohol Research Centre, 
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2016). Although health professionals in maternity care settings can play a major role in 

screening, counselling and referral to specialised care, literature shows that many do not 

make this part of their antenatal consultation practices (Crawford-Williams et al., 2015; 

McLeod et al., 2003; Wangberg, 2015). While existing research has identified obstacles that 

women who use alcohol or other drugs in pregnancy encounter when negotiating antenatal 

care (Stone, 2015b), little research has been conducted from the perspectives of primary care 

workers (e.g., midwives who provide clinical care and support to pregnant women). 

Therefore, this review aims to identify barriers to screening pregnant women for alcohol or 

other drugs in maternity care settings, from the perspectives of healthcare professionals.  

5.4 Methods  

A comprehensive literature search was conducted in October 2017 to identify studies that 

reported on barriers to routine screening pregnant women for alcohol or other drugs in 

primary care settings, from the perspectives of healthcare professionals. Studies were 

identified by searching comprehensive electronic databases, CINAHL, Cochrane Library, 

MEDLINE Ovid, PsycARTICLES, EMBASE Ovid, PsycINFO, Web of Science and Google 

Scholar using different combinations of keywords. These databases were selected because 

they comprise extensive maternity related literature. Population, Intervention, Comparison 

and Outcomes (PICO) approach (Liberati et al., 2009) was used to generate groups of 

medical subject heading (MeSH) search terms and keywords: (1) population: primary 

healthcare professionals, (2) intervention: alcohol or other drug use in pregnancy, (3) 

comparison: not applicable, (4) outcomes: barriers to screening for alcohol or other drugs in 

pregnancy. A further search was conducted by scanning the reference lists of all relevant 

articles. The keywords used are presented in Table 5.1.  

Of note, due to the scarcity of studies addressing the aim of this literature review and to 

maximise our chances of retrieving all relevant articles, year of publication limitation was not 

imposed. Boolean operators “OR”, “AND”, and “NOT” were used to include, restrict, and 

eliminate search terms, respectively. 
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Table 5. 1: Search strategy for the review 

                   Population Exposure Outcomes  

Concept 1 Concept 2   

• Health 

professionals 

• Midwives/midw* 

• Health care 

workers 

• Nurses 

• Doctors 

• General 

practitioners 

• Obstetric health 

care workers/staff   

• Health care 

providers 

• Obstetrician/Obste

* 

• Social workers 

• Pregnant 

wom?n 

• Pregnancy 

Expectant  

• Mothers    

• Expectant 

mother* 

• Expectant 

wom?n 

• Antenatal   

• Perinatal  

• Prenatal 

• Substance-related 

disorders  

• Alcohol-related 

disorders 

• Alcoholism 

• Alcohol 

• Marijuana  

• Cannabis 

• Heroin  

• Cocaine 

• Stimulants 

• Illicit drug 

abuse/use/misuse/ 

addicts/abus* 

• Drug abuse 

• Pregnant drug users 

 

 

• Barriers to 

screening  

• Screening for 

alcohol  

• Screening for 

drug use 

• Interventions for 

alcohol or other 

drug use 

• Management of 

alcohol or other 

drug use  

• Perinatal health 

care delivery 

• Antenatal health 

care practices 

• Primary health 

care delivery 

• Perception 

• Stigma/stigm* 

  (* or ? for truncation)   

5.4.1 Inclusion and exclusion criteria 

The inclusion criteria were as follows: (1) articles that report the results of an empirical 

study; (2) articles written in English and clearly address the aim of this study; (3) studies 

focusing on health care providers’ perceived barriers to screening for alcohol or other drug 

use in pregnancy.   

Conversely, the excluded studies were those with a primary focus on healthcare providers’ 

perceived barriers to drug treatment in pregnancy such as methadone and buprenorphine; 

studies focussing on health care professionals’ perceived barriers to screening and 

interventions for non-pregnant women who use alcohol or other drugs. Further, studies were 

excluded if they had a primary focus on medical students, smoking or tobacco use in 

pregnancy, and those conducted in developing countries. This is due to the availability and 

accessibility of antenatal care in these countries that differ socially, culturally, politically and 

historically from developed countries such as Australia, United States of America, and 
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Canada. Finally, books, book chapters, review articles and commentaries, as well as abstracts 

with no full-text were also excluded.   

5.4.2 Study selection and quality appraisal  

Two authors (HO and MB) independently screened titles and abstracts of all retrieved studies 

to assess for eligibility. Full-text articles were retrieved if eligibility could not be determined 

from the title or abstract (Figure 5.1). Due to a relatively small number of documents found 

on this topic, the authors decided to include both qualitative and quantitative studies that 

address the aim of the review. Narrative synthesis was used as a method of synthesizing 

findings of individual studies. Narrative synthesis can synthesise findings from both 

qualitative and quantitative method studies (Barnett-Page & Thomas, 2009; Popay et al., 

2006).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. 1: Flow diagram of the study selection 

368 articles were excluded 
based on title and/or abstract 

 

368 articles were excluded 
based on title and/or abstract 

65 full-text articles excluded: did 

not meet inclusion criteria or met 

exclusion criteria 

 

 

 

 

65 full-text articles excluded: did 

not meet inclusion criteria or met 

exclusion criteria 

 

 

9 studies were included in the review 

 

9 studies were included in the review 

74 full-text articles were assessed for 

eligibility 

 

74 full-text articles were assessed for 

eligibility 

442 titles and abstracts were screened 

 

442 titles and abstracts were screened 

553 articles were retrieved from databases 

 

553 articles were retrieved from databases 

111 duplicates were removed 

electronically 

 

111 duplicates were removed 

electronically 
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Quality appraisal of the eligible studies was conducted using the Mixed Methods Appraisal 

Tool 2011 Version (MMAT).(Pluye et al., 2011) This tool has been designed to assess the 

methodological quality of qualitative, quantitative and mixed-design studies for systematic 

mixed study reviews.(Pluye et al., 2009; Pluye et al., 2011) It consists of two screening 

criteria applied to all study types, and four other criteria applied to qualitative and 

quantitative studies, and  three criteria for mixed methods studies. For qualitative and 

quantitative studies, the score is computed by the number of criteria met. For mixed methods 

research studies, the premise is that the overall quality of a combination cannot exceed the 

quality of its weakest component. Thus, the overall quality score is the lowest score of the 

study components. The score is 25% when qualitative=1 or quantitative=1 or mixed 

method=0; 50% when qualitative=2 or quantitative=2 or mixed method=1; 75% when 

qualitative=3 or quantitative=3 or mixed method=2; and it is 100% when qualitative=4 and 

quantitative=4 and mixed method=3. Details of grading criteria are shown in Table 5.2. 

Table 5. 2: Mixed Methods Appraisal Tool (MMAT) – Version 2011 indicators  

Screening 

questions for all 

study types 

Qualitative study Quantitative 

descriptive study 

Mixed methods study 

• Are there clear 

qualitative or 

quantitative or 

mixed 

methods 

research 

questions or 

objectives? 

• Does the 

collected data 

address the 

research 

questions?    

• The sources of 

collected data 

relevant to address 

the research 

question. 

• The process for data 

analysing is relevant 

to address the 

research question. 

• Appropriate 

consideration given 

to how findings 

relate to the context 

of the study. 

• The sampling strategy 

is relevant to address 

the research question. 

• The sample 

represented the 

population under 

study. 

• Measurements are 

appropriate (clear 

origin or validity is 

known, or standard 

instrument). 

• Acceptable response 

rate (60% or above). 

• The mixed methods 

research design is relevant 

to address the qualitative 

and quantitative research 

questions. 

• The integration of 

qualitative and 

quantitative data is 

relevant to address the 

research question. 

• Appropriate consideration 

is given to the limitations 

associated with this 

integration. 
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• Appropriate 

consideration given 

to how findings 

relate to 

researchers’ 

influence. 

Note: studies were of acceptable quality when the first two screening questions for all study 

types and at least one of the other indicators were met. This table is adapted from Pluye et al. 

(2011). 

5.4.3 Data extraction and analysis 

Two authors (HO, MB) collected data and assessed the appropriateness of the studies. All 

citations were independently reviewed by HO and MB. Titles and abstracts were screened 

during October 2017 and full texts were obtained for all articles that met the criteria. HO and 

MB independently assessed the research articles (November 2017) for potential selection, 

performance, and attrition bias.  

The analysis process involved answering the objectives of this review. Given the 

heterogeneity of the studies in terms of methods, sampling, design and measures, a narrative 

synthesis (Barnett-Page & Thomas, 2009; Popay et al., 2006) was adopted to synthesise and 

summarise extracted data from the eligible studies.      

5.5 Results 

5.5.1 Description of the eligible studies 

A total of 553 articles were identified during the search process. After removing the 

duplicates (n=111), titles and abstracts were screened for 442 documents. Finally, 74 full 

texts were reviewed., of which nine publications met the inclusion criteria of this review 

(Figure 5.1). As outlined in Table 5.3, most of the studies were of qualitative design (n=6) in 

which semi-structured interview, in-depth interview and focus group discussions were used 

for data collection, and thematic analysis was performed for data synthesis. Two studies were 

of quantitative design in which data were collected using questionnaire and the results were 

presented in percentages. Two studies were conducted in the United States of America 

(Holland et al., 2016a; Taylor et al., 2007), two in Scotland (Doi et al., 2014; Doi et al., 2015) 
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and one each from Australia (France et al., 2010), France (Gerardin et al., 2011), the 

Netherlands (van der Wulp et al., 2013), Norway (Wangberg, 2015), and New Zealand 

(Wouldes, 2009). The two studies from Scotland outlined the findings of a larger study – but 

described two different aspects.  

The participants of the studies included various healthcare professionals in maternity settings 

including midwives, obstetricians, paediatricians, nurses and general practitioners (Table 

5.3). Five studies focused on alcohol screening and brief interventions (Doi et al., 2014; Doi 

et al., 2015; France et al., 2010; van der Wulp et al., 2013; Wangberg, 2015), one aimed to 

evaluate practices of detection and care for pregnant women who use cannabis (Gerardin et 

al., 2011), one focused on perinatal marijuana use (Holland et al., 2016a) and the remaining 

two studies focused on maternal alcohol or other drug use (Taylor et al., 2007; Wouldes, 

2009).  
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Table 5 3: Key findings of the studies reporting barriers to screening of pregnant women for alcohol or other drugs, from the perspective of 

primary healthcare professionals. 

Authors Country Study aims Study design  Sample size Barriers and conclusions MMA

T 

score 

Doi et al 

(2014)  

Scotland To explore how 

midwives’ skills, 

knowledge and 

attitudes to alcohol 

consumption druing 

pregnancy influence 

their practice. 

Qualitative 

study.  

Thematic 

analysis. 

21 healthcare 

workers: 

15 midwives, 

6 midwifery team 

leaders. 

• Competing workload priorities. 

• Difficulty in converting different types of 

alcoholic drinks into standard unit. 

• Social stigmatisation of alcohol use among 

pregnant women. 

• Insufficient rapport between the health care 

providers and the pregnant women.   

75% 

Doi et al 

(2015)  

Scotland To use realist 

evaluation to describe 

how and in what 

circumstances 

screening and alcohol 

brief interventions 

work in routine 

antenatal care. 

Qualitative 

study. 

Thematic 

analysis. 

36 participants: 

4 policy 

implementation 

officers, 

17 pregnant 

women, and 15 

midwives. 

• Inadequate rapport with pregnant women at 

the first antenatal consultation.   

• Competing priorities at the first antenatal 

appointment due to time constraints. 

75% 

France et al 

(2010)  

Australia To identify the 

barriers that health 

professionals 

encounter in 

addressing alcohol use 

during pregnancy and 

to elucidate the 

Qualitative 

study. 

Thematic 

analysis. 

53 health 

professionals: 

17 aboriginal 

health workers,  

10 allied health 

professionals,  

• Perception that most women do not drink 

much alcohol during pregnancy. 

• Perception that pregnant women know not 

to drink. 

• Perception that women who drink at high-

risk levels during pregnancy have other 

contextual issues that need to be addressed. 

100% 
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strategies they use to 

overcome them. 

14 nurses, and  

12 physicians (7 

general 

practitioners, 2 

obstetricians, and 3 

paediatricians) 

• Competing priorities during antenatal 

consultation. 

• Lack of time due to huge burden of 

consultation. 

• Perception that asking about alcohol could 

add to a woman’s anxiety or guilt. 

• Perception that asking about alcohol could 

appear judgmental. 

• Lack of skills and resources to support 

women. 

Gerardin et 

al (2011)  

France To evaluate practices 

of detection and care 

for pregnant women 

who use cannabis. 

Quantitative 

study. 

Descriptive 

analysis.  

382 healthcare 

professionals: 

200 general 

practitioners,  

55 gynaecologists  

69 midwives, and 

58 obstetricians.  

• Lack of information about the risks of 

cannabis use during pregnancy. 

• Lack of means to inform and take care of 

these women. 

75% 

Holland et al 

(2016)  

USA To identify obstetric 

care providers’ 

attitudes, beliefs and 

counselling practices 

regarding marijuana 

use during pregnancy.  

Qualitative 

study. 

Thematic 

analysis. 

51 obstetric care 

providers. 
• Perception that marijuana use is not 

dangerous as other illicit drug use in 

pregnancy. 

• Lack of definitive evidence regarding 

potential risks related to perinatal marijuana 

use.  

• Limited time to spend with substance-using 

pregnant women.   

75% 
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Taylor et al 

(2007)  

 USA To identify effective 

strategies for 

influencing and 

improving screening 

and referral 

of pregnant women 

for violence and 

substance abuse 

(alcohol, drugs and 

tobacco). 

Qualitative 

study. 

Thematic 

analysis 

8 physicians who 

practice obstetric 

care.  

• Difficulty in identifying, influencing 

behavioural change, and referring women 

who use alcohol or other drugs. 

• Presence of family members during prenatal 

visits. 

• Women’s fear of reprisal from child 

protective services.   

 

75% 

van der 

Wulp et al 

(2013)  

Netherlands To explore the advice 

Dutch midwives give 

and the information 

Dutch 

pregnant women and 

partners of pregnant 

women receive about 

alcohol consumption 

in pregnancy. 

Qualitative 

study. 

Content 

analysis. 

10 midwives. 

 

  

• Lack of good screening skills.  

• Concern about confronting clients and 

obtaining truthful information about clients’ 

alcohol use. 

• Inadequate skills and insufficient 

knowledge about the consequences of 

antenatal alcohol use. 

75% 
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Wangberg et 

al (2015)  

 

 
 

Norway To assess midwives’ 

perceived barriers to 

current screening and 

brief intervention for 

alcohol use in 

pregnancy    

 Quantitative 

(A 

questionnaire 

with some 

open-ended 

questions on 

barriers to 

screening) 

Descriptive 

analysis.  

103 registered 

municipal 

midwives. 

 

  

• Low perceived competency on brief 

intervention. 

• Difficulty in discussing alcohol use with 

women of diverse ethnicity.  

• Time constraints. 

•  Lack of organizational support. 

75% 

Wouldes et 

al (2009)  

New 

Zealand  

To identify potential 

barriers to screening 

and effectively 

managing the care of 

women who report 

alcohol, tobacco and 

other drug use. 

Quantitative 

study. 

Descriptive 

analysis.    

241 health 

professionals: two-

thirds were 

midwives who 

provided antenatal 

and other postnatal 

care to mothers and 

their babies.  

• Inadequate rapport with the women. 

• Perception about women’s ethnicity, 

cultural or socio-economic background. 

• Lack of clear procedure in the clinical 

environment for managing women who use 

alcohol or other drugs. 

• Presence of a family member during the 

antenatal consultation. 

75% 
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5.5.2 Methodological quality of the eligible studies 

All nine studies were deemed of high quality. All of the studies answered the first two 

questions and fulfilled at least three quality criteria of MMAT. Of the six qualitative studies, 

one met all the criteria (100%) and the remaining studies met three (75%) of the four criteria. 

Of the three quantitative studies, all met three (75%) criteria (Table 5.3).  

5.5.3 Barriers to screening pregnant women for alcohol or other drugs  

The nine studies included in this review examined research from seven countries, a total of 

869 health professionals, surrounding barriers to screening women for alcohol or other drug 

use during pregnancy. Although the included papers differed in their approach to exploring 

the barriers to screening pregnant women, the findings were summarised in seven cluster 

themes: (i) competing priorities and time constraint; (ii) lack of adequate screening skills and 

clear protocol for managing women who use alcohol or other drugs in pregnancy; (iii) 

relationship between healthcare providers and pregnant women; (iv) healthcare providers’ 

perceptions of alcohol or other drug use by pregnant women; (v) under-reporting or 

none/false disclosure; (vi) inconclusive evidence regarding the risk of alcohol or other drug 

use in pregnancy; and (vii) concerns about guilt and anxiety. 

5.5.3.1 Competing priorities and time constraint  

Competing priorities and time constraint were highlighted as barriers in five articles (Doi et 

al., 2014; Doi et al., 2015; France et al., 2010; Holland et al., 2016a; Wangberg, 2015). In 

four of the articles (Doi et al., 2014; Doi et al., 2015; France et al., 2010; Wangberg, 2015) 

the health care professionals indicated that due to competing workload priorities and time 

constraint during the antenatal visit, alcohol screening remained a low priority for them. 

Below is an illustrative quote from a health professional in an included study:  

“We’ve got to do domestic violence, alcohol use, smoking, you know and 

all the stuff. If somebody says I smoke then we have to give them all the 

literature, the DVD, arrange for referrals. So you can imagine, alcohol is 

only one of the aspects and sadly it is not the most important one because 

there is not a lot of evidence there that we have a lot of children who have 

fetal alcohol syndrome” (25, p7) (Doi et al., 2014). 
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Another study on perinatal marijuana use found that providers often waived asking their 

clients about marijuana use and conserved time to address other issues thought more 

important (Holland et al., 2016a). 

5.5.3.2 Lack of adequate skills and clear protocol for screening pregnant women who use 

alcohol or other drugs 

In six articles (France et al., 2010; Gerardin et al., 2011; Taylor et al., 2007; van der Wulp et 

al., 2013; Wangberg, 2015; Wouldes, 2009) a lack of skills and clear protocol for screening 

women who use alcohol or other drugs in pregnancy were identified as barriers to screening. 

Two studies (Taylor et al., 2007; Wouldes, 2009) found that health care professionals were 

reluctant to screen pregnant women for alcohol or other drug use due to inadequate skill or 

resources for ongoing management (Taylor et al., 2007; Wouldes, 2009). In three studies 

(France et al., 2010; Gerardin et al., 2011; van der Wulp et al., 2013) a lack of clear protocol 

and resources to support women were described as the main barriers (France et al., 2010; 

Gerardin et al., 2011; van der Wulp et al., 2013). Below is an illustrative quote from a health 

professional in one of the studies: 

“Maybe it would be easier (to ask a client about their alcohol 

consumption) if you knew what to do if the question was answered. If you 

were well resourced, knew how to facilitate it, give the right information, 

in the right way” (27, p1482) (France et al., 2010). 

“Not enough training. Use of screening tools not decided on from 

management/on a system level” (13, p188) (Wangberg, 2015). 

5.5.3.3 Relationship between healthcare providers and pregnant women 

In three studies (Doi et al., 2014; Doi et al., 2015; Wouldes, 2009) some of the maternity care 

workers felt that the rapport between them and the pregnant women was not sufficient 

enough to establish a trusting relationship. Therefore, these providers were uncomfortable in 

addressing maternal alcohol or other drug use, especially at the first antenatal consultation. 

Below is an illustrative quote from a health professional in one of the studies: 

“The other thing that makes it difficult is that at booking you have only 

just met the person. So, you are already asking a lot of personal questions. 

You probably haven’t ever met her before and then you are required to 

take action whether it will be for alcohol or gender-based violence. It is 

very difficult but I don’t know when the good time will be, you know. 
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Because by the time you have met her for three or four times, she is 

already well on in her pregnancy. And that is the longest appointment that 

you have so that is the most time you have with somebody” (25, p6) (Doi 

et al., 2014). 

 

Existing literature regards the relationship between healthcare providers and their clients as 

being critical for eliciting information about alcohol or other drug use. Two different studies 

conducted in New Zealand and Scotland found that building rapport with women during their 

first antenatal visit was central to disclosure of substance use and thus perinatal outcomes 

(Doi et al., 2015; Wouldes, 2009).    

5.3.3.4 Healthcare providers’ perceptions of alcohol or other drug use by pregnant 

women 

Three studies (France et al., 2010; Holland et al., 2016a; Wouldes, 2009) reported on some 

perceptions held by maternity healthcare workers that act as barriers to effective screening 

and interventions for alcohol or other drug use. Some common perceptions were that most 

women did not drink much alcohol during pregnancy; pregnant women knew not to drink; 

and asking about alcohol could appear judgmental (France et al., 2010). Below is an 

illustrative quote from a health professional of one of the eligible studies: 

“Most of my patients are pretty well-informed. Well that’s how it seems... 

but I haven’t formally asked them about how much they’re drinking, which 

I probably should do” (27, p1480) (France et al., 2010). 

 

Not too dissimilarly, another study focusing on perinatal marijuana use found that healthcare 

providers did not recognize marijuana as dangerous as other illicit drug use in pregnancy 

(Holland et al., 2016a). Finally, clinicians’ perceptions played a substantial role in effective 

care as evidence shows that often some pregnant women were assumed to be at “no” or “low” 

risk for alcohol, tobacco and other drug use because of their ethnic, culture and/or socio-

economic background (Wouldes, 2009). 

5.5.3.5 Under-reporting or none/false disclosure 

Health professionals in maternity care settings identified none or false disclosure – not 

truthfully disclosing the quantity of alcohol or other drug use – as one of the barriers to 

effective screening and provision of interventions in pregnancy. In three studies (Doi et al., 

2014; Doi et al., 2015; Taylor et al., 2007). healthcare providers perceived this as a barrier 
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due to various factors. For instance, one study (Taylor et al., 2007) found the presence of 

family members during antenatal visits and clients’ fear of reprisal from child  protection 

services created a barrier to disclosing alcohol or other drug use (Taylor et al., 2007). In 

Scotland, midwives indicated that pregnant women who experienced poor provider-client 

rapport at the first antenatal appointment tended to refrain from disclosing their true alcohol 

consumption levels (Doi et al., 2015). Finally, social expectation such as “pregnant women 

are not supposed to drink”, was thought to result in under-reporting and none/false disclosure 

(Doi et al., 2014). Below is an illustrative quote from a midwife in one of the eligible studies: 

“People know that it is not good to drink in pregnancy and therefore they 

don’t always tell you the truth because they know that maybe you 

disapprove or it will make them feel guilty if they knew that they are 

honest and told you” (25, p3) (Doi et al., 2014). 

5.5.3.6 Inconclusive evidence regarding the risk of alcohol or other drug use in 

pregnancy 

Inconclusive evidence about the consequences of alcohol or other drug use in pregnancy was 

identified as a barrier in three studies (Doi et al., 2014; Holland et al., 2016a; van der Wulp et 

al., 2013). In a study undertaken surrounding perinatal marijuana use (Holland et al., 2016a), 

healthcare providers expressed their unfamiliarity and unawareness of conclusive evidence 

regarding potential risks associated with maternal marijuana use as a barrier (Holland et al., 

2016a). A qualitative investigation of alcohol use advice during pregnancy among the Dutch 

midwives revealed that the uncertainty about the consequences of alcohol use in pregnancy 

was an impediment to screening women for alcohol use in pregnancy (van der Wulp et al., 

2013). Below is an illustrative quote from a midwife: 

“marijuana, I try to encourage people to stop, but not really all that 

strongly. . . . We always talk about methadone and problems with [opiate] 

use in pregnancy and . . . cocaine obviously is another really important 

one that I would spend a lot of time on . . . .I mean, outcomes [for 

marijuana use during pregnancy] are not as important. There are no 

syndromes caused by marijuana that we know of. It doesn’t affect the 

pregnancy, health outcomes the same way [as other drugs]” (23, p1448) 

(Holland et al., 2016a). 
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5.5.3.7 Concerns about guilt and anxiety 

Two studies identified health care providers’ concerns about women’s reactions to screening 

for alcohol or other drug use as a barrier (France et al., 2010; van der Wulp et al., 2013). Both 

studies affirmed that providers were concerned about anxiety and guilt their clients may 

experience if they asked about alcohol or other drug use (France et al., 2010; van der Wulp et 

al., 2013). Below is an illustrative quote from a midwife: 

“Women often feel guilty when they drink alcohol before they knew they 

were pregnant. I try to downgrade their feelings of guilt by telling them 

that alcohol is not dangerous when there is no blood contact between 

mother and child” (27, pe94) (van der Wulp et al., 2013). 

5.6 Discussion 

The aim of this narrative review was to explore the barriers to screening pregnant women for 

alcohol or other drugs in maternity care settings. During antenatal consultations offering 

routine screening and providing interventions to pregnant women who use alcohol or other 

drugs may improve maternal and neonatal outcomes (Morse et al., 2000; World Health 

Organization, 2010). However, healthcare professionals’ endeavours to offer such services 

are often hindered by a range of barriers. Although models of care may vary across countries, 

barriers to screening and subsequent interventions for alcohol or other drug use are not 

dissimilar.   

The purpose of antenatal care is to monitor and improve the wellbeing of the women and 

their fetuses. Despite this, while most healthcare providers are committed to the provision of 

holistic support and care, many are often forced to prioritise certain aspects of care due to 

increased workload and time constraint (Chief Nursing Officers of England et al., 2010; 

Deery, 2005; Doi et al., 2014; Doi et al., 2015). In the face of the rapidly changing 

population, providers are faced with the challenge of meeting the health and social care needs 

of their clients (Chief Nursing Officers of England et al., 2010). This includes managing 

complex circumstances such as poverty and unemployment (Chief Nursing Officers of 

England et al., 2010), homelessness (Little et al., 2005), domestic violence (Marcellus et al., 

2015),  child protection issues (Jaques et al., 2014), extensive documentation and referral 

protocols (France et al., 2010). These psychosocial aspects often come hand-in-hand with 

alcohol or other drug use, become time-consuming and stressful, thus discourage the 

healthcare providers to address this during antenatal consultations (Doi et al., 2015). Some 
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providers believe these are beyond their professional practice. Even those who are willing to 

intervene, often end up with receiving little or no support from the relevant agencies (Corse et 

al., 1995; Wouldes, 2009). Thus, this identified system failure results in reluctance to 

screening and referrals for further management (Nygaard & Aasland, 2011; Taylor et al., 

2007). 

The relationship between healthcare providers and their clients is fundamental to optimal 

maternity care service delivery (Lundgren & Berg, 2007). It is also well known that 

establishing effective communication between a woman and her provider is essential towards 

not only establishing culturally safe care, but also developing rapport (Lundgren & Berg, 

2007; Peplau, 1991). In the current review, findings illustrated inadequate rapport was a 

barrier to consultation about potentially sensitive topics such as alcohol or other drug use. 

Most antenatal screenings occur during the initial consultation (Chief Nursing Officers of 

England et al., 2010; Diekman et al., 2000), when the pregnant woman may likely be in face-

to-face contact with the practitioner for the first time. This phase is referred to as ‘orientation 

phase’, in which the practitioner is getting to know and build a rapport with the women 

(Peplau, 1991). Although building a trusting relationship may take time, various practices can 

be implemented to support healthcare workers to improve their interpersonal skills so that 

they can strategically elicit relevant information from their clients. More importantly, 

screening at multiple points or subsequent visits should be encouraged to identify substance-

using pregnant women and to offer support for making behavioural change (Corse et al., 

1995). The perception that most women who use alcohol or other drugs during pregnancy are 

unlikely to disclose during the first antenatal consultation (Doi et al., 2015) further 

discourages routine screening.  Provision of screening all women for alcohol or other drugs in 

general health assessment as a routine practice may facilitate an unbiased approach and 

potentially create a culture in which women can feel empowered by knowledge and informed 

choice, leading to positive behaviour change.  

Under-reporting or none/false disclosure of alcohol or other drug use was identified as a 

barrier to screening and providing interventions during pregnancy (Doi et al., 2015; Taylor et 

al., 2007; van der Wulp et al., 2013). Effective communication skills of healthcare providers 

is necessary to obtain sensitive information and support behavioural change. Therapeutic 

communication skills, e.g., motivational interviewing techniques to support a woman-centred 

and non-judgemental approach may encourage pregnant women to disclose alcohol or other 
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drug use and get help. While on the one hand fears of being judged can deter women from 

disclosing sensitive information and seeking antenatal care, on the other hand, becoming 

pregnant can also be a motivating factor for seeking treatment. This highlights the need for 

health professionals in maternity care settings to be trained in managing complex care needs, 

in addition to optimal service provision, to ensure an effective integration to specialist 

treatment and ongoing monitoring.   

As identified repeatedly in the current review, health professionals in maternity care settings 

perceived a lack of necessary skills to competently support pregnant women who are at risk. 

This may be remedied through ongoing specific education and training at the primary care 

level to increase confidence in discussing alcohol or other drug use and sensitively posing the 

appropriate questions. Again, while literature notes many organisational barriers, and that not 

all these barriers are removable in the short-term, having appropriate assessment tools and 

guidelines that outline process and protocols for managing women requiring specialized care 

in antenatal settings may facilitate routine screening and intervention practices (Taylor et al., 

2007). 

5.7 Strengths and Limitations 

To our knowledge, this is the first review that systematically summarised studies on barriers 

to screening for maternal alcohol or other drug use in maternity care settings from the 

healthcare providers’ perspectives. This review has been strengthened by its extensive and 

multiple database searches and the quality appraisal of the included articles. This review has 

also some limitations. Firstly, only a few studies met the inclusion criteria, of which the 

majority (55%) focused on alcohol screening and brief interventions. Since the literature 

search and selection process was conducted in English language, relevant article(s) in other 

languages were not identified. Exclusion of unpublished reports, review articles, 

commentaries and studies conducted in developing countries might have led to the omission 

of certain relevant information. Secondly, all the studies were from Europe, USA and 

Australia; thus, the findings of this review might not reflect the barriers to screening for 

alcohol or other drug use in developing countries or resource-limited settings. Moreover, the 

heterogeneity of the study population could have resulted in response bias, as there is a 

possibility that some of the healthcare providers – such as allied health professionals – might 

not have been directly involved in providing antenatal care services. 
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5.8 Conclusions and Recommendations 

This narrative review found a range of barriers to screening pregnant women for alcohol or 

other drugs. Given the adverse impacts of alcohol or other drug use on perinatal outcomes, 

and the opportunity to reach many women during this period, necessary efforts should be 

made to adequately screen all pregnant women. Further research is needed in this area – 

particularly on the educational needs of healthcare workers, including effective 

communication skills for screening. Likewise, at the organisational level, validated screening 

tools and policy development to facilitate best screening practice is required for referral and 

ongoing monitoring of at-risk women to minimise harm and improve perinatal health 

outcomes. 
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Chapter 6: 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   

6.1 Preface 

The previous chapter presents a systematic review that identified the barriers experienced by 

healthcare professionals in screening pregnant women for alcohol or other drugs in maternity 

care settings. Based on the findings of this review, a semi-structured interview guide was 

developed and used to interview midwives in this exploratory qualitative study.     

This chapter presents an empirical qualitative research conducted to explore barriers and 

facilitators experienced by midwives in antenatal settings to screening and referral of 

pregnant women who use substances. The study presented in this chapter has been published. 

The pre-print of the manuscript as originally submitted are included in this document. 

Readers are encouraged to view the final peer-reviewed manuscripts in the journal of 

publication:     

Oni, H. T., Buultjens, M., Blandthorn, J., Davis, D., Abdel-latif, M., & 

Islam, M. M. (2020). 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, 81, 102595. 
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6.2 Abstract 

Background: Screening pregnant women for substance use is highly recommended in 

antenatal care settings. Although midwives provide routine screening for substance use and 

referral for treatment in pregnancy, little is known about the barriers and facilitators they 

experience. Aim: The study explored barriers and facilitators experienced by midwives in 

antenatal settings to screening and referral of pregnant women who use alcohol or other 

drugs. Design/setting: A semi-structured interview was adopted to explore barriers and 

facilitators experienced by midwives in screening and referring pregnant women for alcohol 

or other drugs specialized services. Eighteen midwives were recruited from urban, regional 

and rural antenatal settings in Victoria. Interviews were tape recorded and transcribed 

verbatim. Themes were generated by thematic analysis, the process of identifying patterns 

within the data. Findings: Of the seven themes identified under barriers, five could be 

categorised as “institution and provider-related”, namely: (i) lack of validated screening tool, 

(ii) inadequate support and training, (iii) discomfort in screening, (iv) lack of 

multidisciplinary team and specialised treatment in regional and rural areas, and (v) 

workload and limited consultation time. Conversely, two themes could be classified as 

‘client-related’, namely (i) non- or partial-disclosure of substance use, and (ii) reluctance 

and non-adherence to referrals. All five themes under facilitators were “institution and 

provider-related”. They are (i) a woman-centred philosophy of care, (ii) evidence of harms 

from substance use on neonates, (iii) experience and training, (iv) continuity of care, and (v) 

availability of multidisciplinary team and funding. Key conclusions and implications for 

practice: To the best of our knowledge, this is the first study of its kind conducted in 

Victoria. This study not only adds to the limited body of knowledge on barriers experienced 

by midwives but also identifies facilitators in antenatal settings that promote screening and 

referral of pregnant women who use substance. Most of the barriers and facilitators are 

interrelated. Despite midwives’ willingness to screen all pregnant women for substance use 

and provision of referral, they often felt limited in their capacity. Availability and 

accessibility to validated screening tool(s), in addition to regular, ongoing training for all 

midwives to maintain clinical competence and provide effective communication are 

imperative. Availability of a multidisciplinary team, funds and specialised care facilities such 

as detoxification and mental health services, especially in regional and rural areas, are 

necessary to effectively support at-risk pregnant women. 

Keywords: Screening, referral, pregnancy, substance use, barriers, facilitators, Australia 
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6.3 Introduction 

Drinking alcohol and/or using illicit drugs (referred as ‘substance’ hereafter) in pregnancy is 

associated with a wide range of adverse maternal and child outcomes (Jansson et al., 2008). 

Thus women are recommended to abstain from substance use when they are pregnant or 

planning to become pregnant (Ministry of Health NSW, 2014; World Health Organization, 

2014). Screening for substance use and referral of pregnant women who use substance are 

highly recommended in antenatal care settings (Ford et al., 2009; French, 2013; Miles et al., 

2014).    

In Australia, four in ten pregnant women consumed alcohol, and 2.2% had used an illicit 

substance during pregnancy in 2013 (Australian Institute of Health and Welfare, 2014). In 

2016, approximately 1 in 4 pregnant women consumed a similar amount of alcohol before 

and after they were aware of their pregnancy (Australian Institute of Health and Welfare, 

2017b). Factors such as being single or separated, unemployed, low socio‐economic status 

and low level of education, homelessness, unplanned pregnancy, and domestic violence 

contribute to substance use in pregnancy (Oni et al., 2019). 

Pregnant women are regarded as a high priority for substance use screening and referral to 

health and social care services in Australia (Miles, 2012; Ministry of Health NSW, 2014; 

Royal Australian and New Zealand College of Obstetricians and Gynaecologists, 2013). To 

facilitate this, national clinical guidelines for the management of drug use during pregnancy, 

birth and the early development years of the newborn was developed in 2006, and updated in 

2014 (Ministry of Health NSW, 2014; New South Wales Department of Health, 2006). The 

most recent guidelines highlight three core services, namely (i) referral to specialised 

services in conjunction with midwifery and obstetric care, (ii) consistent access to a case 

manager and care team throughout pregnancy, and (iii) specialised support services that 

promote harm minimisation and relapse prevention such as counselling and 

pharmacotherapies (New South Wales Department of Health, 2006).  

Midwives are often the primary carer provider, and central to screening and informing 

women about the consequences of substance use in pregnancy (Miles et al., 2014). Although 

previous studies have examined healthcare professionals’ attitudes of working with pregnant 

women who use substance (Fonti et al., 2016; Miles et al., 2014), little is known about the 

barriers and facilitators in antenatal settings to screening and referral of  experienced by 
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Australian midwives (France et al., 2010). Considering the optimum yet challenging 

opportunity for midwives to screen and refer pregnant women who use substance, and 

facilitate harm minimisation during the antenatal period, exploring barriers and facilitators 

that midwives experience is crucial for understanding the current practice in antenatal care 

settings. Therefore, this study aimed to explore midwives’ experiences of barriers and 

facilitators in antenatal settings to screening and referral of pregnant women who use 

substance.    

6.4 Methods 

6.4.1 Study design 

This study adopted an exploratory qualitative research design (Brink & Wood, 1998). 

Interviews were conducted to elicit information about midwives’ experience of the barriers 

and facilitators to screening and referral of pregnant women who use substance. Convenience 

sampling technique was used to recruit participants (Polit & Beck, 2010). To participate in 

this study, the inclusion criteria were: the participant must be a midwife, and currently 

working with pregnant women in maternity care settings within Victoria, a state in south-

eastern Australia. To recruit participants, an email invitation along with the study proposal 

was sent to the maternity healthcare managers in both metropolitan, regional and rural 

maternity care settings in Victoria.   

In the current study, barriers and facilitators were defined as any organisational, provider or 

patient-level factors that prevent or promote screening and referral of women who use 

substance (Johnson et al., 2010) in pregnancy. 

6.4.2 Study setting and participants 

A convenience sample of six publicly funded health facilities (two metropolitan hospitals, 

two regional hospitals and two remote/rural health centres) that render antenatal services 

were invited to participate. Addressed to maternity healthcare managers, email invitations 

were sent for further distribution among staff seeking midwives’ interest in participation.  

The interviews were conducted in Victoria where antenatal care can be provided by a 

midwife, hospital doctor, general practitioner or obstetrician or a combination of these 

professionals. The type of antenatal care depends on the woman’s health, risk of 
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complications, location and the woman’s choice. Some common maternity models of care 

available across Victoria include shared care model: care is shared between two health 

professionals, in most cases a midwife and a doctor sharing the carer role; caseload 

midwifery model: involves one midwife in a primary or lead role in caring for the woman; 

team midwifery care model: involves a small team of midwives care for the woman. 

However, in some rural and regional areas, a woman choice may be limited by the services 

available (Bryant, 2009; Victorian Government Department of Human Services, 2002). 

We conducted interviews with midwives involved in the care of women during pregnancy in 

Victoria, Australia. Eighteen midwives were interviewed, of which 12 worked in outpatient 

clinics with relatively low-risk pregnant women. Majority of this subset who worked in 

antenatal clinics were relatively less experienced in screening and providing referral to 

pregnant women who use substance. These midwives are involved in screening women at 

their first antenatal visit and in referring them for further support or specialised care when 

necessary. The remaining six midwives were working in specialised units – such as those 

where midwives provide one-on- one antenatal education with a specific focus on substance 

use. 

The average age of all the midwives was 42 years and the average duration of midwifery 

practice was 14 years. All 18 midwives were female, 10 were from metropolitan and eight 

were from rural and regional health facilities. 

6.4.3 Data collection 

Interviews were conducted by the first author between September and November 2018. Face-

to-face interviews were conducted with 13 participants who were residing around 

metropolitan areas and telephone interviews with the remaining five residing in regional 

areas. 

A semi-structured interview guide (available in appendix) was developed with minor 

modifications after the first few interviews to incorporate additional information from the 

field notes. Participants were given the opportunity to choose a quiet and private venue. 

Interviews took 30-45 minutes and were tape recorded with participants’ consent and 

transcribed verbatim by the first author.  All participants were informed that they would 

remain anonymous and no facility name would be mentioned in the report. Each participant 

was assigned a pseudonym while transcribing the data to maintain confidentiality. 
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The interviews covered a broad range of questions relating to barriers and facilitators 

experienced by midwives in screening and offering referrals to pregnant women who use 

substance. Data saturation was achieved after 13 interviews.  

6.4.4 Data analysis 

The NVIVO QSR International Qualitative Analysis software (Version 12) for Windows was 

used to facilitate the coding process and generate themes. Interview transcripts were analysed 

using thematic analysis based on the guidelines outlined in qualitative methodology literature 

(Aronson, 1995; Attride-Stirling, 2001; Braun & Clarke, 2006; Braun et al., 2014; Joffe & 

Yardley, 2004).   

Verbatim transcripts of the audiotaped interviews were read several times before coding. All 

18 transcripts were coded by two coders in relation to the research questions and codes were 

adjusted when necessary. Similar codes were clustered to generate themes. To ensure the 

validity of the analysis, generated themes were reviewed independently by two researchers. 

Disagreement was resolved by face-to-face discussion. 

6.4.5 Ethical considerations 

The study was approved by the University Human Ethics Committee (Approval number: 

HEC18095). The interviews were carried out in accordance with the Helsinki Declaration 

(World Medical Association, 2001). A written copy of the participant information sheet and a 

description of the study were given to each midwife and informed consent was obtained. The 

voluntary nature of participation, confidentiality and anonymity, and the freedom to withdraw 

at any point in the study were made clear to the midwives.   

6.5 Results 

This study aimed to identify barriers and facilitators experienced by midwives in screening 

and referral of pregnant women who use substance. In total, seven themes were derived under 

barriers and five themes were generated under facilitators. Of the seven themes identified 

under barriers, five could be categorised as “institution and provider-related”. They are: (i) 

lack of validated screening tool, (ii) inadequate support and training, (iii) discomfort in 

screening, (iv) lack of multidisciplinary team and specialised treatment in regional and rural 

areas, and (v) workload and limited consultation time. Conversely, two themes could be 
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classified as ‘client-related’, namely (i) non- or partial-disclosure of substance use, and (ii) 

reluctance and non-adherence to referrals. All five themes identified under facilitators could 

be categorised as “institution and provider-related”. They are (i) a woman-centred philosophy 

of care, (ii) evidence of harms from substance use on neonates, (iii) experience and training, 

(iv) continuity of care, and (v) availability of multidisciplinary team and funding seven 

barriers (Figure 6.1).  
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Figure 6. 2: Themes and subthemes of barriers and facilitators in antenatal setting to screening and referral of 

pregnant women who use substance 

 

Figure 6. 3: Themes and subthemes of barriers and facilitators in antenatal setting to screening and referral of 

pregnant women who use substance 
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6.5.1 Barriers to screening and referral of pregnant women who use substance in 

antenatal settings 

6.5.1.1 Lack of validated screening tools 

Midwives stated that screening of all pregnant women for substance use is routinely 

performed, as it is a requirement of midwifery service. The majority further highlighted that 

most screening takes place at the initial appointment. No tool was specified by the midwives 

when asked to detail the screening tool(s) for substance use in the antenatal clinic. Rather a 

subset of questions was reported to be used, and these questions come from the Victorian 

Maternity Record, Birthing Outcome System and/or Pre-booking Appointment 

Questionnaire. The Victorian Maternity Record provides a complete record of pregnancy care 

and progress. The Birthing Outcome System database offers the care summaries of clients’ 

pregnancy and birth episode. The Pre-booking Appointment Questionnaire was designed for 

assessing pregnant women before the booking appointment. Some midwives stated that these 

questions were not doing a good job in eliciting adequate information from the women. They 

also stated that having an appropriate and validated screening tool might enhance the 

effectiveness of substance use screening in maternity care settings. A midwife said: “The 

standard questions we asked are: 'do you drink alcohol, smoke cigarettes or use any other 

drug throughout pregnancy?'.  There isn't an actual tool” (Midw9). 

6.5.1.2 Inadequate support and training 

The majority of the midwives indicated that screening pregnant women for substance use as 

part of their role. Nevertheless, some expressed a lack of support and training on how to 

effectively screen and ask pregnant women questions pertinent to substance use. Further, they 

reported to have no formal training or education on substance use screening in pregnancy, as 

illustrated by this quote: “We don't receive any support from the organisation. We haven't 

had proper training on substance use in pregnancy, except my initial training as a student 

midwife” (Midw9). 

Although there are opportunities to attend training and education sessions for the midwives 

working in metropolitan areas, a distinct lack of ongoing educational opportunities was 

identified by the midwives working in regional and rural areas. The latter group also 

expressed that often the trainings were organised in the metropolitan context, rarely 

considering what was available and accessible for midwives and their clients in regional and 



~ 89 ~ 
 

rural areas. A midwife said: “We have training in the city every three months but again the 

training is all about what the pregnant women (who use substance) in the city have access to 

more than what we've got access to (in the regional areas) and some of our pregnant women 

are not gonna travel all the way to the city” (Midw15). 

6.5.1.3 Discomfort in screening 

Some midwives explained that they sometimes felt uncomfortable. A wide range of reasons 

was mentioned for this including feeling discomfort, fear of being judgmental, fear of 

offending and embarrassment. For example, a participant said, “sometimes it's really difficult 

to ask the women these questions because you feel like you're passing judgement…” 

(Midw3). Another midwife stated, “I do feel uncomfortable asking the question sometimes 

because especially with the alcohol question, ummm I know the answer especially if the 

women are Muslim, they don't drink alcohol and so when I ask the question they get really 

offended” (Midw1). Some were embarrassed in raising such a sensitive topic as illustrated by 

this quote “I think all pregnant women should be screened but I don't think it happens 

properly, maybe the reason is that a lot of the midwives feel embarrassed about asking 

substance-related questions” (Midw2). Some were also uncomfortable with screening due to 

lack of a clear protocol of what to do or where to refer the women after disclosure of 

substance use. A midwife said: “So, I feel very uncomfortable, there is no guidelines or 

protocol written to be followed on what to do when they (pregnant women) disclosed alcohol 

and drug use” (Midw4). 

6.5.1.4 Lack of multidisciplinary team and specialised treatment in regional and rural 

areas 

Midwives discussed the lack of multidisciplinary care and specialised treatment as being 

barriers they experience in regional and rural areas. A few midwives expressed concerns 

about pregnant women not being able to access services such as detoxification. Additionally, 

they noted a lack of health professionals, central to supporting individuals using substance, 

such as psychiatrists and social workers in their organisations. It was perceived that this 

shortage directly impacts the midwife’s ability in referring women to appropriate care. As 

mentioned by a midwife, “All hospitals should have a multidisciplinary team, especially in 

the Aboriginal areas…there’s nothing in those areas and yet the drug use and the poverty 

and the disadvantages in those areas are huge” (Midw16). 

In the metropolitan areas, midwives can refer pregnant women who use substance for 
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specialised treatment. These services are mostly offered within the hospital, hence accessible 

by the women. However, midwives in regional and rural areas identified limited or no such 

services for women. As a result, women were referred to the pharmacotherapy or alcohol and 

drug support service facilities located elsewhere and often at distant locations. A midwife 

said: “I used to work in the city and we had an excellent alcohol and drug programme….it 

was really easy to refer women but there're no such services in this area (regional) and I 

think that's a big gap” (Midw11). 

6.5.1.5 Workload and limited consultation time  

Midwives working in the antenatal clinic are the first point of contact for many women who 

access antenatal care services. They are responsible for filling out the Victorian Maternity 

Record or Birthing Outcome System by taking a wide range of information including the 

family, gynecological obstetric and health-related histories. Within a limited consultation 

time, midwives are also expected to perform clinical observations such as checking vital 

signs of the women, fetal heart rate; and referring the women for specialised care and 

support, if deemed necessary. Given all these, some midwives felt there was not enough time 

to screen for substance use. A midwife said, “Time is one of those things we don't just have.... 

we don't have time to screen for everything properly… our booking visits are roughly about 

half-an-hour and we are supposed to screen and find out about their (pregnant women) 

medical history, the previous pregnancy history, family violence, mental health, and the list 

just goes on” (Midw5). 

6.5.1.6 Non- or partial-disclosure of substance use 

Despite having the provision of routine screening, some pregnant women were not ready to 

disclose their substance use. Midwives observed that usually most women partially disclose 

usage because they are worried about losing their babies to child protection services. A 

midwife said, “I think a lot of women who aren't disclosing aren't disclosing because they 

are worried they are going to get reported to the child protection services of the Department 

of Human Services” (Midw5). Non- or partial-disclosure was also associated with feelings of 

guilt and shame about usage as illustrated in this quote “It's pretty rare that women disclose 

drug use, probably because they feel ashamed” (Midw12). A lack of continuity of care and 

insufficient rapport between the midwives and the women were other important reasons 

identified by some midwives, as illustrated by the following quote: “where I work, the 

midwives rarely see the same woman twice, so most women would come through the 
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maternity system each time seeing someone different and the only continuity is the history, 

how would they disclose?” (Midw4). Insufficient knowledge about the potential risks of 

substance use in pregnancy and fear of being judged by midwives and the community, 

especially in the regional and rural areas, were also perceived as contributing factors to 

women’s non- or partial-disclosure.  

6.5.1.7 Reluctance and non-adherence to referrals 

Some women are reluctant to accept referrals for specialist care such as mental health and 

alcohol and drug services.  Midwives found this challenging and expressed their frustration. 

However, in a situation when the midwives are genuinely concerned about the health of the 

baby, the unit supervisor or the doctor is notified immediately, as exemplified by this quote, 

“Sometimes they don't want a referral, I can't do anything really…if I was to put a referral 

in, they will be unhappy with it” (Midw8).  

Disengagement from maternity services poses a significant barrier to referral of pregnant 

women who use substance. Midwives described a variety of strategies that have been put in 

place to facilitate attendance, these include provision for transportation and taxi vouchers; 

counselling and education; psychosocial and emotional support; and availability of on-call 

and follow-up services. Despite all these efforts, some pregnant women would disappear for 

months. Lack of motivation to change was identified as the dominant reason for such 

disengagement, as illustrated by the following quote: “...the issues come around the women 

themselves… they’re often not ready.... they often don't even remember they've got 

appointments” (Midw13). A chaotic lifestyle was also identified by a few midwives. For 

instance, a midwife stated, “I think one of the biggest problems is that very often these 

women are very chaotic in their lifestyles, thus they fail to attend appointments (Midw14). 

Stigma was identified as an important factor for disengagement, as illustrated in the quote, 

“Stigma around illicit drug use is affecting our work with these women. Women carry a lot of 

shame especially when they are pregnant and using (substance)” (Midw16). Other 

contributing factors include guilt and shame, partner's influence, and denial of the adverse 

impact of substance use on their babies. 
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6.5.2 Facilitators to screening and referral to pregnant women who use substance 

Five main themes emerged from the interviews surrounding facilitators. Of note, some of the 

factors highlighted as barriers by some midwives were also considered as facilitators by other 

midwives. The five themes are outlined below: 

6.5.2.1 A woman-centred philosophy of care  

One of the strongest facilitators to screening and referral of pregnant women who use 

substance was midwives’ sense of responsibility and willingness to help and reduce harm to 

the women and their babies. Midwives considered this subgroup as being vulnerable and in 

need of support. Here is a quote from a midwife: “I also think these women need our support. 

They are usually vulnerable people. So, it's about looking out for them and their babies”. 

(Midw9) Another midwife stated: “I think mostly is about trying to help people and these 

women are probably in lots of way more in need of help that most normal healthy women, 

also is never just having a drugs issue is always having everything going on” (Midw4). 

6.5.2.2 Evidence of harms from substance use on neonates  

Exposure to substance use during pregnancy is associated with a significantly increased risk 

of adverse neonatal health. Midwives who had worked in the neonatal setting attested that 

witnessing the effects of substance use in pregnancy on neonates motivated them to screen 

and refer. A midwife said: “Actually, looking at the evidence of what happens when women 

use alcohol and drugs during pregnancy and the effects on the babies… making sure we 

(midwives) prevent those sorts of things as best as we can and educate women about those 

sorts of things are important to me. I want the best outcomes for women and their babies at 

the end of it” (Midw5). 

6.5.2.3 Experience and training 

For some of the midwives, experience and training on how to initiate a conversation around 

alcohol or other drug use in a non-judgmental manner was a facilitator. Here is an illustrative 

quote from a midwife: “I definitely think, as I become more experienced, I feel more 

comfortable with screening women for substance use” (Midw4). 

6.5.2.4 Continuity of care 

Some midwives who were working in the continuity of care model stated that the continuity 

of care strengthens their relationships with the women, promotes trust and encourages 
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disclosure of sensitive information like substance use. A midwife stated: “I love the long-time 

relationship, the continuity of care, and women love it too” (Midw13). 

6.5.2.5 Availability of multidisciplinary team and funding 

Availability and accessibility to multidisciplinary health professionals and funding are 

perceived as facilitators in the metropolitan areas. Midwives working in the metropolitan area 

work together with health professionals of different disciplines – such as psychologists, 

obstetricians, social workers and mental health specialists – to more holistically meet the 

needs of the women. They also have access to funding and can link the women with 

necessary services such as detoxification, pharmacotherapy and mental health. Here is a 

quote from a midwife working in the city: “We are very lucky in the city, we actually have 

our own separate funding. We also have a multidisciplinary team” (Midw14).  

6.6 Discussion 

 Screening all women for alcohol or other drugs and providing referrals over the antenatal 

period may pose a challenge yet offer a significant opportunity for harm minimisation and 

access to appropriate care. This study adds to the limited body of literature surrounding the 

barriers experienced by midwives and suggests a range of factors that currently hinder 

screening practices and referrals. Common barriers experienced by midwives included a lack 

of validated screening tools, inadequate support and training, lack of multidisciplinary team 

and specialised treatment, workload and limited consultation time, and discomfort in 

screening. In relation to pregnant women, non- or partial- disclosure of substance use and 

reluctance, and/or non-adherence to referrals were considered barriers to care and optimal 

treatment. The study also identified several facilitators that promote screening and referral of 

pregnant women who use alcohol or other drugs. Main themes included experience and on-

going training, continuity of care, availability of a multidisciplinary team and funding. 

The role of midwives in antenatal settings is broad and demanding (Doi et al., 2014). Despite 

midwives’ willingness to provide quality care, they felt a lack of continuity, and limited time 

spent with women during antenatal consultations to be a significant barrier to comprehensive 

care that entails a biopsychosocial approach. In this study, most midwives highlighted the 

importance of continuity of care. Traditionally, continuity of care is idealised in the patient's 

experience of a 'continuous caring relationship' with an identified healthcare professional 

(e.g., one woman one midwife) (Gulliford et al., 2006). While the evidence for continuity of 
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care is favourable (Homer, 2016; Sandall, 2014; Sandall et al., 2015),  this model may not be 

always feasible due to workforce shortages, lack of funding, and lack of opportunity to 

practice across the full spectrum of maternity care (Brodie, 2002; Homer, 2006; Jansson et 

al., 2008; Leap, 2002; Leap et al., 2003). Although this model of care has been adopted in 

Australia, it is not as widespread as should be. To further expand this model, a certain degree 

of restructuring of maternity services and collaboration among medical professionals 

involved in the care of pregnant women is necessary (Homer, 2006; Homer, 2016).   

Discomfort to screening for substance use was found to be a considerable barrier among 

midwives with relatively less experience in screening and providing a referral of pregnant 

women. This discomfort is mostly associated with the fear of being judgmental or offending 

the clients by raising and discussing sensitive topics such as substance use in pregnancy. This 

was particularly common when midwives work with women from minority groups. This is 

consistent with previous literature that illustrates that some midwives believe a Muslim 

woman neither drinks alcohol nor uses drugs, a belief which may cause further discomfort 

and create a barrier to screening all pregnant women at the initial and all subsequent  

antenatal visits (Department of Health, 2017; Ministry of Health NSW, 2014; New South 

Wales Department of Health, 2006; The Royal Australian and New Zealand College of 

Obstetricians and Gynaecologists, 2018; World Health Organization, 2014). However, when 

examined from clients’ perspective, a previous Australian study found a high level of 

acceptability to screening for alcohol consumption and being advised not to consume alcohol 

during pregnancy (McElwaine et al., 2013). A survey in an antenatal clinic revealed that 

Australian women do not feel judged by midwives when screened for alcohol and drug use in 

pregnancy (Seib et al., 2012). These findings suggest that the fear of discomfort in addressing 

substance use (Payne et al., 2014; Watkins et al., 2015) and its impact on the client-clinician 

relationship may be overrated by the midwives. Strategies to address such perceptions 

include a combination of education and training and the provision of a supportive working 

environment that will assist midwives to have complex conversations about what could be 

described sensitive and non-traditional topics in pregnancy (Anderson et al., 2004; Payne et 

al., 2014; Richmond & Anderson, 1994; Rush et al., 1995; Shaw et al., 1978). 

The problem of partial- or non-disclosure of substance use was perceived to be a result of a 

wide range of internal and external factors including fear of involvement of child protection 

services, inadequate rapport between the clients and the midwives, stigma and lack of 
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awareness of women about the health risks of substance use in pregnancy. Fear of stigma was 

perceived to be considerable in smaller communities where ‘everyone knows everyone’ and 

pregnant women who use substance can easily be labelled as ‘bad woman or mother’, which 

can further impede disclosure and accessing treatment facilities (Beckman, 1994; Jackson & 

Shannon, 2012a, 2012b). Public education and awareness are crucial in eliminating internal 

and external barriers such as shame and stigma against the women especially in regional and 

rural areas (Beckman, 1994).   

The reluctance of women to follow-up with referrals for treatment was of concern to 

midwives in the current study, and the reasons for such behaviours are complex and 

multifaceted (Avilla et al., 2017). Although this study revealed midwives’ views of external 

and internal impetuses hindering willingness and adherence to referrals, further research is 

needed to better understand the complexity. The wider literature suggests several factors act 

behind this inertia to referrals such as stigma (Bradley et al., 1998; Jackson & Shannon, 

2012a); homelessness (Forrester & Harwin, 2006; Little et al., 2005), fear of child protection 

services (Taylor et al., 2007), and chaotic lifestyles (Gueta, 2017). While it is outside the 

scope of this study to assess the complexity from the pregnant women’s perspective, it is 

likely that to improve referral uptake, consideration of the social determinants of health and 

wellbeing is required (Gueta, 2017; LeBel et al., 2008; Small et al., 2010). 

In this study, training on screening and referral was identified both as a barrier and a 

facilitator. This observation is consistent with that in the literature (Bland et al., 2001; Oni et 

al., 2018; Seybold et al., 2014). Training is crucial especially for the non-specialised and less 

experienced midwives on how to empathetically initiate a conversation, and effectively 

communicate about substance use in a non-judgmental manner (Khadivzadeh et al., 2015). 

Paluzzi and her colleagues emphasised extensive training on substance use in pregnancy for 

midwives-educators but also continuing education programmes for practicing midwives as 

well (Paluzzi et al., 2002). Further, provision of regular training services and professional 

development for all midwives, particularly those in regional and rural areas, is required as 

there are continuous changes that occur in the use of drugs, including the way drugs are 

taken. This has implications for practice. To truly understand the phenomena and be one step 

ahead, midwives need to be abreast of common practices that relate to substance-use 

(Australian Institute of Health and Welfare, 2016; Seybold et al., 2014).  
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A lack of validated screening tool(s) was identified as a barrier, and the use of evidence-

based screening tool(s) was suggested as a way forward. Unfortunately, few screening tools 

have been evaluated for use among pregnant women and most are designed to screen for 

alcohol consumption. The T-ACE (Take, Annoyed, Cut-down, Eye opener); TWEAK 

(Tolerance, Worried, Eye-opener, Amnesia, and K/Cut down); and AUDIT (Alcohol Use 

Disorder Identification Test) are three such tools found suitable for identifying alcohol 

consumption in pregnancy (Chang, 2001; Keegan et al., 2010; National Drug & Alcohol 

Research Centre, 2016; US Preventive Services Task Force, 2004). The WHO developed an 

abbreviated version of ASSIST (Alcohol, Smoking, and Substance Involvement Screening) 

known as ASSIST-Lite (World Health Organization Assist Working Group, 2002). This tool 

is now being used in many settings (Diseth, 2001; Gryczynski et al., 2014; Hotham et al., 

2016). Also, 4 P’s Plus was found suitable for screening substance use in pregnancy in some 

settings (Chasnoff et al., 2005). Further research is recommended to examine the comparative 

effectiveness of these validated tools and the current practice of using a set of questions from 

Victorian Maternity Record or Birthing Outcome System or Pre-booking Appointment. 

  

The problem of inadequate resources is salient in regional and rural areas. As a result, 

pregnant women often need to be referred to the health facilities located elsewhere and often 

in metropolitan areas. A commitment of pregnant women, who use substance and reside in 

regional and rural areas, to specialised services delivered in the metropolitan areas may be 

non-viable, given the distance, their chaotic lifestyle and the financial cost involved (Jackson 

& Shannon, 2012a, 2012b). Development of such specialised care facilities in strategically 

and geographically suitable areas, identifying and promoting some “champions” among 

midwives or doctors who have necessary training and experience to act as resource persons, 

along with offering transport support to the vulnerable women are, perhaps, a feasible 

solution to enhance service provision and care for pregnant women who use substance.  

6.7 Strengths and Limitations of the Study 

This study adds to the limited body of knowledge on barriers and facilitators experienced by 

midwives in the screening and referral of pregnant women who use substance. The qualitative 

method used in this study is appropriate for exploring midwives’ experiences about their 

daily practices. A limitation of this study is that it is not known as to what extent these 

barriers and facilitators impact on delivering care. Further research is recommended to 
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explore this. Also, while the study covered metropolitan, rural and regional health facilities, it 

did not cover the entire spectrum of facilities e.g. private health facilities. Another limitation 

is that all participants were recruited from one state in Australia. Hence, the findings may not 

be generalisable to other locations. However, some of the barriers and facilitators identified 

in this study, such as non- or partial-disclosure  (Doi et al., 2014; Taylor et al., 2007); 

significant workloads and limited consultation time (Holland et al., 2016b; Wangberg, 2015), 

and continuous training and education (Oni et al., 2018; Taylor et al., 2007) have been 

documented in various geographical settings with diverse economic and political conditions. 

Thus, these findings may have 'conceptual generalisability' (Green & Thorogood, 2013) and 

be applicable to other settings.   

6.8 Conclusion 

In summary, this study identified a range of barriers and facilitators that midwives experience 

in antenatal care settings to screening and providing referrals to pregnant women who use 

substance. These barriers and facilitators were identified based on their day-to-day experience 

in working with pregnant women who use substance. Midwives acknowledged the significant 

and strategic role they play in substance use screening and provision of referral, yet they felt 

limited in their capacity to effectively support at-risk pregnant women. Inadequate support 

and training, a lack of validated screening tools and a shortage of targeted resources in 

regional and rural areas were identified as the major barriers. Willingness to help, experience 

and training, continuity of care, and presence of multidisciplinary team (Oni et al., 2020a) to 

refer women were considered strategic facilitators to increasing service provision for at-risk 

pregnant women.  

6.9 Implications for Practice 

Relevant training should be given to non-specialised and less experienced midwives to 

increase their screening skills, competence on effective communication, and education in 

substance use relating to pregnant women. At an organisational level, more work needs to be 

conducted to develop a fluid multidisciplinary approach to service provision for women that 

includes continuity of care. At the community level, attention to the topic via mass media 

campaigns should also be considered to educate the community about the harms from 

substance use during pregnancy. At the governmental level, funding and necessary support 
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should be provided to build specialised care services for pregnant women who use substance, 

especially in the regional and rural areas. 
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Chapter 7: Discussion 

7.1 Preface 

This doctoral research explored and assessed alcohol and/or other drug use in pregnancy, 

short-term health outcomes of newborn infants of substance-using women and current 

midwives’ practices in Australia regarding screening and referral of substance-using pregnant 

women: 

  The specific objectives were to:  

• identify and synthesise the demographic characteristic and short-term health outcomes 

of neonates of mothers who use alcohol and/or other drugs during pregnancy in an 

Australian context (Chapter 3) 

• examine the neonatal outcomes of women with substance-related disorders admission 

during pregnancy (January 2007 to December 2016) (Chapter 4) 

• conduct a systematic review to identify barriers to screening in maternity care settings 

for substance use during pregnancy from the perspectives of healthcare professionals 

(Chapter 5) and  

• explore the barriers and facilitators experienced by midwives in screening and referral 

of substance-using pregnant women in Victorian maternity settings (Chapters 6). 

The thesis commenced with a synthesis of the existing literature on the short-term health 

outcomes of newborns of substance-using mothers and their demographic characteristics to 

establish the scope of the problem in the Australian context. Given the limited up-to-date 

evidence of local perinatal outcomes, this was followed by a quantitative retrospective study 

using linked data over a 10-year period that examined the associations of substance use 

(opioids, cannabis, stimulants and alcohol) in pregnancy with neonatal outcomes. Based on 

the scope of the problem and strong evidence of detrimental health outcomes, a global 

systematic review was later conducted to identify barriers to screening in maternity care 

settings for alcohol or other drug use during pregnancy from the perspectives of healthcare 

professionals. To ensure a more comprehensive analysis and further inform policy, practice 

and service provision, the research concluded with a qualitative study that explored barriers 

and facilitators to screening and referral of pregnant women in Victorian maternity settings. 

This chapter will summarise the findings and discuss the strengths and limitations of the 
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overall research. Finally, the implications of the overall findings on practice, policy and 

potential future research will be discussed.   

7.2 Summary of Key Research Findings 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.1: Summary of the key findings of the research 
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7.2.1 Neonatal outcomes and demographic characteristics of pregnant women who 

use alcohol and/or other drugs  

The evidence concerning the outcomes of maternal alcohol and/or other drug use on neonatal 

outcomes varies in the literature due to factors such as types and amount of substance use 

(Taplin et al., 2015), socioeconomic status of the women (Scott & Lust, 2010), level of 

support and care received during pregnancy (Abdel-Latif et al., 2013; Scott & Lust, 2010). 

Also, maternal substance use is often exacerbated and/or associated with chaotic lifestyles 

and certain social determinants of health such as domestic violence (Oei et al., 2010; Velez et 

al., 2021) and mental illness (Kar et al., 2021; Martin et al., 2015; Pentecost et al., 2021). 

Therefore, to examine the neonatal outcomes and demographic characteristics of substance-

using pregnant women in an Australian context, the following research was conducted:  

1. a systematic review that summarised available evidence of neonatal outcomes and 

demographic characteristics of substance-using pregnant women (Oni et al., 2019). 

2. an analysis of a linked dataset containing records over a 10-year period to examine the 

associations of substance use in pregnancy (opioids, cannabis, stimulants and alcohol) 

and neonatal outcomes (Oni et al., 2020a).   

Although pregnant women who use substances come from varied socioeconomic and ethnic 

backgrounds, the findings of this research show that pregnant women who use alcohol and/or 

other drugs are predominantly socially disadvantaged compared to their counterparts (Oni et 

al., 2019). Alcohol and/or other drug use was more prevalent among women who were single 

or separated (Brown et al., 2016), unemployed (O'Leary et al., 2012), of low socioeconomic 

status (Hayatbakhsh et al., 2012), homeless, victims of domestic violence and/or socially 

isolated (Brown et al., 2016; Quinlivan & Evans, 2002). These factors, which can influence 

the health-seeking behaviour and health service use, if not addressed, may have adverse 

impacts on the neonatal outcomes even more significantly than the teratological effects of 

substance use in pregnancy (Nair et al., 2003; Pfeifer & Haile, 2021). Despite state and 

territory initiated support programmes and guidelines for pregnant women with particular 

attention to substance use in pregnancy (Taplin et al., 2015), the continuous use of substances 

in pregnancy and thus negative neonatal outcomes – leading to ongoing personal and 

economic detriments is concerning. As identified, there is an increasing tendency of 

substance-using pregnant women disengaging from or avoiding health services as well as late 

presentations at antenatal care (Oni et al., 2020b; Taplin et al., 2015). Therefore, the 
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interventions, programmes and health policies guiding substance use in pregnancy need to 

take into account these factors and be responsive to the needs of women and their families. 

Further, there is a need for an expansion of interventions and social services to meet the 

often-complex needs of substance-using women. 

The linked data study is the first in Australia to use multilevel analysis to examine neonatal 

outcomes of pregnant women with substance-related ICD-10-AM codes and compared them 

with that of pregnant women with no such code over a 10-year period. Unlike previous 

studies of linked datasets (Burns et al., 2006a, 2006b), the study took into account the effect 

of the geographical variability on the outcome variables using the Socio-Economic Indexes 

for Areas (SEIFA) data.  Multilevel logistic regression analysis was performed, considering 

the hieratical nature of the datasets (e.g. mothers are nested within Local Government Areas). 

Even after adjusted for smoking and other confounders such as maternal age, marital status 

and SEIFA, maternal substance use is significantly correlated with most of the assessed 

neonatal outcomes including preterm birth, low gestational age, low APGAR score at 1- and 

5-minutes, admission to neonatal intensive care unit and stillbirth.  

The results of the linked data analysis suggest that a higher percentage of women who use 

alcohol and/or other drugs in pregnancy smoked heavily (smoking over ten cigarettes per day 

during pregnancy) compared to non-substance users. For instance, approximately 39% of 

pregnant women who use opioids were heavy smokers and over 40% of cannabis users 

smoked more than ten cigarettes per day compared to 2% in the non-substance use group. 

This study highlights the importance of promoting safe and effective tobacco use cessation 

interventions in pregnancy, especially among pregnant women who use alcohol and/or other 

drugs. Therefore, smoking cessation interventions need to be integrated into the routine care 

of pregnant women who use alcohol and/or other drugs (Mendelsohn & Wodak Am, 2016). 

Also, a higher percentage of Indigenous pregnant women were using substances; this 

observation needs to be understood within the historical, social, and political contexts (Kelly, 

2013). Policies and guidelines that do not acknowledge these contexts may likely prove 

ineffective and culturally unsafe and can impede positive health-seeking behaviours and 

nonadherence to treatment regimens and healthcare services (Shahram et al., 2017). An 

individual-level intervention targeting smoking behaviour and co- substance use need to be 

complemented by necessary policy changes that will address external stressors affecting the 

lives of pregnant women who use alcohol and other drugs and enhance the capacity of 
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healthcare professionals to provide evidence-based women-centred care (Rahman et al., 

2021). 

In this research, cannabis was found to be the most frequently used substance in pregnancy, 

followed by opioids, alcohol and stimulants. The increased use of maternal cannabis, as 

observed in the current research and other Australian research (Abdel-Latif et al., 2013; 

Burns et al., 2006a, 2006b), may be in part due to its social, legal and medical acceptance as 

demonstrated in other countries (Grzeskowiak et al., 2020; Hall & Weier, 2015). Although, 

recreational cannabis use has been legalised and socially accepted in many parts of the world, 

continuing use of cannabis in pregnancy is a risk factor for adverse neonatal outcomes 

including preterm birth, stillbirth and neonatal death (Forray, 2016; Oni et al., 2019). 

Furthermore, the results showed that exposure to alcohol and polysubstance in utero possibly 

result in stillbirth. These findings are consistent with the results of other studies that drew on 

routinely collected population-level data in developed countries (Brown et al., 2016; Burns et 

al., 2006b; Jaques et al., 2014). Collectively, this highlights the importance of timely 

identification of maternal substance use by healthcare providers during antenatal routine 

screening and referral of substance-using pregnant women for coordinated care and 

interventions such as methadone or buprenorphine maintenance therapy.  

Another important finding from the linked data study was an increased percentage of fetal 

distress among pregnant women who use substance compared to non-substance users, and the 

rate is particularly high among the polysubstance users. Also, a significant increase was noted 

in the percentages of general anaesthetic among this cohort, which may be partially due to 

high rates of fetal distress which could probably leads to vaginally assisted birth or Caesarean 

section. Given that assisted birth can result in maternal morbidity (Bullens et al., 2016; 

Buultjens et al., 2013), more research is needed to establish the relationship between 

substance use in pregnancy and fetal distress.   

In summary, there is evidence in this research that alcohol and other drug use in pregnancy 

adversely affects the mother-infant dyad. To minimise harm, midwives and healthcare 

professionals need to identify maternal substance use and refer substance-using pregnant 

women for pharmacotherapies and/or other interventions during antenatal consultation 

(Forray, 2016; Pajulo et al., 2001; Reddy et al., 2017).    



~ 104 ~ 
 

7.2.2 Barriers and facilitators experienced by midwives in antenatal settings to 

screening and referral of pregnant women who use substances 

Although the use of alcohol and/or other drugs in pregnancy can negatively affect neonatal 

outcomes, identification of maternal alcohol and other drug use during routine antenatal 

screening and referral of substance-using pregnant women for necessary support are crucial 

to preventing or minimising the harm of the mother-infant dyad. Given the frequent contact 

of pregnant women with maternity health services during pregnancy, midwives and other 

healthcare providers have a unique opportunity during routine antenatal screening to identify 

women who may be partaking in risky health behaviours such as substance use (National 

Drug & Alcohol Research Centre, 2016). To understand the current screening and referral 

practices of pregnant women in antenatal settings, this research explored midwives’ 

experiences. 

Routine antenatal screening and referral of pregnant women is designed to create a pathway 

for ongoing support that can include treatment and enhanced psychosocial support, with the 

goal to improve pregnancy outcomes (Byatt et al., 2020; World Health Organization, 2010). 

Although midwives’ roles include a universal screening of pregnant women for substance use 

and referrals as required, they felt limited in their capacity due to a range of barriers. In this 

research, the barriers experienced by the midwives can be categorised as ‘institution and 

provider-related’ and ‘client-related’. The institution and provider-related barriers include  

1. lack of validated screening tools,  

2. inadequate support and training,  

3. discomfort in screening,  

4. lack of multidisciplinary team and specialised treatment in regional and rural areas, 

and 

5. workload and limited consultation time.  

The client-related barriers identified included:  

1. non- or partial-disclosure of substance use, and 

2. reluctance and non-adherence to referrals.  

The midwives also highlighted certain factors as facilitators to screening and referral of 

substance-using pregnant women for appropriate services, these include:  
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1. a woman-centred philosophy of care 

2. evidence of harms from substance use on neonates 

3. experience and training 

4. continuity of care 

5. availability of multidisciplinary team and funding   

Based on the above findings, a social-ecological framework is proposed to help understand 

the barriers and facilitators in antenatal settings relating to screening and referral of pregnant 

women who use alcohol and other drugs. The framework emphasizes the interaction and 

interdependence between factors within and across all levels of health behaviours. It 

recognises that behaviours are affected by multiple levels of influence including personal 

factors, interpersonal processes, organisational factors, community factors and public policy 

(Dawson et al., 2012). Social-ecological framework postulates that behaviours both shape and 

are shaped by social and environmental characteristics (McLeroy et al., 1988; Unger-Saldaña 

et al., 2020). The findings in Chapters 5 and 6 suggest that barriers and facilitators exist at all 

levels of the social-ecological system, hence addressing these needs at all levels is imperative 

for infective screening and referral of pregnant women who use alcohol and/or other drug 

(Figure 7.2).
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Factors associated with lack of screening and referral were reported at five levels of behavioural influence in the adapted social-ecological framework: personal 

factors, interpersonal relationships, institutional factors, community factors and public policy. The facilitating factors related to screening and referral of pregnant 

women who use alcohol and other drug was dependent upon the healthcare providers’ personal perceptions and experiences, institutional interventions and funding 

allocation (policy). 
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Figure 7. 2: A social-ecological framework depicting barriers and facilitators in antenatal settings relating to screening and referral of pregnant women for alcohol 

and/or other drug use 

 

Figure 7. 3 A social ecological framework depicting barriers and facilitators in antenatal settings relating to screening and referral of pregnant women for alcohol 

and other drug use 



~ 107 ~ 
 

Despite the midwifery practices of routine screening of pregnant women for substance use, 

especially at the initial appointment, no specific validated screening tool has been adopted for 

screening substance use across antenatal care settings in Victoria. Midwives reported using a 

subset of questions from the Victorian Maternity Record, Birthing Outcome System and/or 

Pre-booking Appointment Questionnaire to ascertain for substance use. The midwives voiced 

their concerns about the effectiveness of using this set of questions in eliciting adequate 

information from the women. Although some researchers argue that incorporating questions 

regarding substance use into the general history-taking template may put the women at ease 

and promote disclosure (Burns et al., 2016; Wilson & Thorp, 2008), it has long been 

acknowledged that identifying substance use in pregnancy without the assistance of a 

validated screening tool may pose a challenge for midwives (McNamara et al., 2005). A 

range of validated screening tools for identifying maternal substance use have been 

recommended in Australia. These include T-ACE (Take, Annoyed, Cutdown, Eye opener); 

TWEAK (Tolerance, Worried, Eye-opener, Amnesia, and K/Cut down); AUDIT- C (Alcohol 

Use Disorder Identification Test - Consumption); and ASSIST (alcohol, smoking and 

substance involvement screening test) (Ministry of Health NSW, 2014; Taplin et al., 2015; 

The Royal Australian and New Zealand College of Obstetricians and Gynaecologists, 2018). 

Cumulatively, this suggests further research is required to compare the effectiveness of 

current screening practices which simply questions a woman, versus validated screening 

tools.   

Inadequate support and training, both barriers, could lead to a practitioner’s discomfort in 

screening and impede identification and referral of substance-using pregnant women. As 

suggested by the midwives in this research, strategies to resolve such issues could include a 

combination of continuous education and training that enables midwives to have complex and 

sensitive conversations with pregnant women (Anderson et al., 2004). Continuous learning 

competence and maximising health outcomes for women and their unborn child 

(Khadivzadeh et al., 2015; Paluzzi et al., 2002). Online e-learning resources for screening and 

identification of substance use in pregnancy have been developed through the Royal 

Australian College of General Practitioners, the Royal Australian and New Zealand College 

of Obstetricians and Gynaecologists, and the Australian College of Midwives. However, it is 

believed that there still remains a need for multi-component dissemination strategies that 

address a combination of reach, ability, or motivation to facilitate the use of these resources 

by the midwives (McCormack et al., 2013). 
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A comprehensive, coordinated and individualised service provided by a multidisciplinary 

team of healthcare practitioners who are supportive, non-judgemental and nurturing can 

significantly improve the neonatal outcomes of substance-using pregnant women (Miles et 

al., 2012; Myles, 2000; Turienzo et al., 2019). A lack of multidisciplinary and specialist 

services in regional and rural areas can have direct impacts on the ability to provide local 

referrals to women for treatment and support. Given the complex nature of supporting 

pregnant women who use substances, a multidisciplinary team consisting of a midwife, an 

obstetrician, a psychiatrist , a social worker, and an alcohol and other drug (AOD) counsellor 

is often required to provide holistic care that encompasses the varied individual and social 

determinants of health (Economidoy et al., 2012). Implementing a multidisciplinary team 

approach and the development of specialised care facilities in strategically and 

geographically suitable areas are crucial. Also, identifying and promoting some “champions” 

among midwives or doctors who have the necessary training and experience to act as 

resource persons, along with offering transport support to the vulnerable women are, perhaps, 

a feasible solution to enhance service provision and care for pregnant women who use 

substance(s).  

The role of midwives is broad and includes the provision of holistic support and care for 

pregnant women and their families during antenatal consultation. As a result, many midwives 

are often forced to prioritise certain aspects of care due to increased workload and time 

constraints, which may impact the midwife–woman relationship (Deery, 2005; Doi et al., 

2014; Doi et al., 2015). As suggested by the midwives, the continuity of care model allows 

enough time to establish a trusting relationship between the midwives and the pregnant 

women, and may promote a continuous and consistent assessment of substance use in 

pregnancy as well as any necessary coordination of care required by the women (Coupland et 

al., 2021; Gulliford et al., 2006; Homer, 2016). Due to an increase in demand for midwifery 

continuity of care models in Australia, midwives are working together in small groups to 

provide midwife-led continuity of care in maternity settings. However, it is not as widespread 

as it should be (Homer, 2016). Providing continuity of care requires reform in the provision 

of maternity services, and critical to such reform is the collaboration among healthcare 

providers involved in the care of pregnant women as well as effective referral pathways and 

good information sharing and communication channels (Department of Health, 2011; Homer, 

2016).  
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Monitoring and ensuring the wellbeing of the women and their unborn child are paramount 

during antenatal consultations. However, this can only be achieved if a pregnant woman truly 

discloses to the healthcare provider any behaviour that may adversely affect the pregnancy 

outcomes such as substance use. In the present research, midwives expressed their concerns 

about non- or partial- disclosure of substance use by pregnant women. One key factor 

influencing this barrier is the fear of involvement of the child protection agency of the 

Department of Health and Human Services (DHHS), which is believed to potentially result in 

the baby being removed from the mother. The justification of DHHS’ involvement and its 

work methods is beyond the scope of this research; however, findings of this study highlight 

the importance of practicing due caution in dealing with substance-using mothers, as 

otherwise many cases of adverse health outcomes of newborns or child abuse attributed to 

maternal substance use may remain unnoticed due to non- or partial-disclosure of substance 

use.  

In summary, this research highlights midwives perceived barriers and facilitators to screening 

and referral of substance-using pregnant women. Midwives acknowledged the significant role 

they play in screening and identification of maternal substance use, as well as referral of 

substance-using women for necessary support; yet they felt limited in their capacity to 

effectively render these services. Perceptions were largely reflective of the overwhelming 

barriers such as inadequate support and training, lack of a validated screening tool, feeling 

uncomfortable, and clients’ unwillingness and nonadherence to referrals for treatment and 

specialised care support. Continuity of care and continuous training and education were 

identified as notable facilitators. Clearly, most of the barriers are potential facilitators if they 

can be resolved.  

7.3 Strengths and Limitations 

The strengths of this doctoral research include the use of both quantitative and qualitative 

research design which allows the research aims to be broader and more extensive in the 

selection of research questions, rather than using a single method approach. Also, the use of 

linked administrative datasets over a 10-year period enables this thesis to answer 

epidemiological questions that require long-term follow up of large samples and would 

otherwise be very expensive, time-consuming and organisationally difficult to undertake 

(Boyd et al., 2015; Sibthorpe et al., 1995; Virnig & McBean, 2001). The data linkage design 

has several advantages over other study designs. Firstly, the data linkage approach is less 
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intrusive and is effective in investigating sensitive research questions such as the scope of 

substance use in pregnancy. Secondly, this design allows access to a large sample to generate 

high-quality evidence that can inform public health policies and practices. Furthermore, in 

this study, a multilevel modelling approach with the inclusion of Socio-Economic Indexes for 

Areas (SEIFA) and geographical variabilities as confounders was used to draw appropriate 

inferences and conclusions from multistage stratified clustered data.  

This research not only established the adverse neonatal outcomes of substance-using pregnant 

women, but also identified a range of factors that can promote identification of maternal 

substance use and referral of substance-using pregnant women for ongoing treatment and 

support services. 

 This research has a number of limitations. Firstly, two types of errors may undermine data 

linkage quality (Boyd et al., 2015; Harron et al., 2017):  

1. false positives, where two records are falsely designated as a match; and  

2. false negatives, where two records are designated as a non-match when they should 

not be.  

However, in Australia, the accuracy for linkages is considered to be exceptionally high with 

over 99.76 % of all ‘true pairs’ (Boyd et al., 2015), which means the likelihood of false 

positive and false negative errors is very low and unlikely to have a substantial impact on the 

study findings. Secondly, the use of the Australian Modification of the International 

Statistical Classification of Diseases and Related Health Problems, Tenth Revision (ICD-10-

AM) coding to identify births in the substance use groups could either underestimate or 

exaggerate the prevalence of maternal substance use and associated neonatal outcomes due to 

misclassification by healthcare providers and undisclosed use of substance(s).  

Also, the non-probability, purposive sampling used in the qualitative study and the 

recruitment of all participants from one state in Australia might limit the generalisability of 

the findings. Nevertheless, some of the barriers and facilitators identified in this research, 

such as non or partial disclosure of substance use (Doi et al., 2014; Taylor et al., 2007); large 

workloads and time constraints of midwives (Holland et al., 2016a; Wangberg, 2015) and the 

importance of continuous training and education (Oni et al., 2018; Taylor et al., 2007) have 

been documented in different geographical regions with diverse economic and political 

settings as evidence in the global systematic review (Oni et al., 2018). Thus, these findings 
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may have ‘conceptual generalisability’ (Green & Thorogood, 2013) and be applicable to 

other settings. Although an in-depth interview is considered appropriate to provide deep and 

multi-layered descriptions of human experiences, it may also threaten the validity of the 

findings because participants may be selective and biased in expressing their experiences. To 

minimise this potential confounder, the freedom to withdraw at any point from the study 

without prejudice was made clear to the participants and each participant was reassured about 

confidentiality prior to the interview.  

Another limitation of this study is the exclusion of tobacco use in pregnancy. 

Tobacco/cigarette consumption in pregnancy is still a major public health issue in Australia 

and most countries around the world. However, unlike maternal alcohol and other drug use, 

tobacco (cigarette) use in pregnancy has been substantially examined in Australia and 

different parts of the world (Crume, 2019; Gibson & Porter, 2021; Mohsin & Jalaludin, 2008; 

Ratsch et al., 2021; Ratsch et al., 2019). This is partly because the extent of alcohol and other 

drug use in pregnancy is rarely explored, as there is currently no routine national data 

collection, with the exception of tobacco use (Coupland et al., 2021). For instance, data on 

smoking during pregnancy can be sourced from the National Perinatal Data Collection 

(NPDC). The NPDC is a routine national population-based, cross-sectional collection of data 

on pregnancy and childbirth. Whereas data on alcohol consumption and illicit drug use during 

pregnancy are usually sourced from the National Drug Strategy Household Survey (NDSHS), 

a survey conducted every two to three years (Australian Institute of Health and Welfare, 

2020). Also, unlike maternal alcohol and other drug use, tobacco use in pregnancy can be 

quantified relatively easily. 

7.4 Implications for Policy and Practices, and Recommendations 

As the findings of this thesis suggest, despite the adverse health impact of substance use in 

pregnancy on neonatal outcomes, a considerable number of women continue to use 

substance(s) throughout their pregnancies. There is certainly a need for progress to be made 

in preventing women from using substance(s), effectively addressing substance use in 

pregnancy by promoting screening and identification of maternal substance use, as well as 

referrals for interventions during antenatal consultation. The policies and practices should 

accommodate more practical and supportive implementation of the following five elements:  

1. education and training  
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2. evidence-based assessment 

3. coordinated care and treatment 

4. financial resources 

5. involvement of child protection agencies and  

6. research. 

7.4.1 Education and training 

7.4.1.1 Educate the public about the potential adverse health outcomes of substance use 

in pregnancy 

The current Australian policy and practice guidelines adopt a clinical approach in addressing 

substance use in pregnancy and emphasise harm minimisation (Burns et al., 2016; Taplin et 

al., 2015). Some experts argue that along with harm minimisation, more interventions are 

needed on primary prevention of the initial occurrence of the problem (Lester et al., 2004; 

Ordean et al., 2017). In this case, education campaigns about the potential dangers of 

substance use in pregnancy and health warning labels on alcoholic beverages and other 

substances (Wigg & Stafford, 2016) (e.g., prescription opioids and benzodiazepines) may be 

an important way of making the public aware of the health risks of alcohol and other 

substance use.  The good news is that in July 2020, the Australia New Zealand Food 

Standards Code was amended with the requirement of displaying a pregnancy warning label 

for all alcoholic beverages (Food Standards Australia New Zealand (FSANZ), 2020; Smith et 

al., 2020).  

Although pregnant women and women of childbearing age should be the priority groups, it is 

also important to educate young people as risk-taking behaviour often begins in adolescence 

and young adulthood (Teesson et al., 2017). The national practice guidelines for the 

management of substance use in pregnancy mainly focus on women (Ministry of Health 

NSW, 2014; National Drug & Alcohol Research Centre, 2016), education and interventions 

also need to target partners given that married or cohabiting partners can influence each 

other’s health behaviour patterns to a significant degree. Having partners and friends with 

anti-substance use attitudes could significantly minimise the likelihood of substance use 

during pregnancy (Lester et al., 2004; Ordean et al., 2017). Education must highlight the 

short- and long-term adverse health impacts of substance use in pregnancy on a child; the 

importance of antenatal care and having a connection to the healthcare system during 

pregnancy for the health and wellbeing of the mother-infant dyad. 
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7.4.1.2 Educate and train healthcare providers   

Pregnancy is often the ideal time for healthcare providers to provide maternal care services 

and intervention, not only to reduce the short-term maternal and neonatal morbidity and 

mortality effects of maternal substance use, but also for intergenerational prevention of 

several chronic health conditions and disability (Arabin & Baschat, 2017; Logan et al., 2017). 

Identification and referral of substance-using pregnant women can be initiated during routine 

antenatal screening. Therefore, healthcare professionals, especially in maternity care settings, 

need regular training on how to initiate and obtain sensitive information such as maternal 

substance use, promote behavioural change and referrals to specialised services – ideally in 

the same organisation to enable more coordinated and fluid care and support.. Therapeutic 

communication skills, e.g. motivational interviewing techniques to support a woman-centred 

and nonjudgmental approach may encourage pregnant women to disclose substance use and 

get help. Also, the midwives need to be continually updated about the available resources in 

the community to make appropriate referrals and connect these women to services (Lester et 

al., 2004). 

7.4.2 Evidence-based assessment 

As discussed earlier, in Australia, validated screening tools have been introduced to screen a 

range of substance use in pregnancy. For instance, the Australian Capital Territory (ACT) 

implemented ACT eASSIST (Alcohol, Smoking and Substance Involvement Screening Test), 

an electronic version of the World Health Organization’s ASSIST (Taplin et al., 2015). 

Likewise, Western Australia has introduced the AUDIT–C tool for alcohol use screening in 

pregnancy (Taplin et al., 2015). Given that Victorian midwives noted their concern about the 

effectiveness of using a subset of questions from the Victorian Maternity Record, Birthing 

Outcome System and/or Pre-booking Appointment Questionnaire to screen substance use, the 

current screening tools need to be evaluated and validated.      

7.4.3 Coordinated care and treatment 

There is a range of coordinated care across Australia for women who use substances. These 

include various support groups and social services often managed by different organisations, 

opioid replacement pharmacotherapy such as methadone and buprenorphine, and specialist 

services within the public hospitals such as women’s alcohol and drug services in Royal 

Women’s Hospital (Department of Health and Human Services, 2018). Given that 
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intervention services require women to be motivated for behaviour change, services could 

develop family-based approaches that include partners and/or other family members 

(Groenewald & Bhana, 2018). Further, evidence shows that maternal substance use is often 

associated with poor socioeconomic factors such as homelessness and domestic violence 

(Davie-Gray et al., 2013; Oei et al., 2012; Oni et al., 2019). Intervention services and 

programmes need to encompass a biopsychosocial framework to be responsive to the needs 

of each woman which may include psychosocial needs, pharmacotherapy needs, mental 

health intervention, parenting skills and other support services. Additionally, an extensive 

follow-up plan should be an integral part of treatment to prevent possible relapse (Committee 

on Obstetric Practice, 2017; Lester et al., 2004).  

7.4.4 Financial resources 

In this study, availability and accessibility to funds in metropolitan areas to support pregnant 

women who use substances is perceived as a facilitator by midwives. However, this same 

factor is one of the major barriers in rural and regional areas. Funds should be allocated for 

programmes and necessary resources that comprehensively address maternal substance use in 

regional and rural Australia. Availability and accessibility to appropriate resources –

continuous education and training, detoxification centre, mental health facilities, and 

multidisciplinary team – may promote screening and referral of pregnant women who use 

substances. Also, the budget should target prevention, treatment and policy research in the 

area of mental health and substance use, particularly during pregnancy. 

7.4.5 Involvement of child protection agencies  

One of the major barriers to pregnant women disclosing their substance use, as reported by 

the midwives, was fear of having their child taken by child protection agencies. In Australia, 

notification to the Department of Health and Human Service’s child protection agencies is 

mandatory for midwives if they fear for the child’s safety. However, early child protection 

involvement in pregnancy may also facilitate support for women to address their risk factors 

and improve outcomes for mothers and babies after birth (Bromfield et al., 2010). For 

instance, a woman may be referred for rehabilitation service and mental health treatment by 

the child protection agency. Although parental substance use can lead to social isolation and 

place children in a highly chaotic and abusive environment, not all parents using substances 

are incapable of effective parenting (Moore et al., 2010). As a result, all identified substance-
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using pregnant women are assessed case-by-case by child protection agencies to decide 

whether and when to act on removing a child. Educating all pregnant women about the 

purpose of child protection agencies’ involvement and their services may help alleviate their 

fear and promote disclosure of substance use and influence behavioural change. 

7.4.6 Research 

Currently, national legislation and policies around substance use in pregnancy focus on early 

identification and the provision of appropriate services and supports. However, the extent to 

which this is realised in practice is limited due to a range of barriers identified in this 

research. Further, research involving sustained coordinated care and intervention to develop 

best-practice across a range of clinical and psychosocial outcomes, taking into consideration 

of demographic, economic and environmental variables are required. 

7.5 Conclusion 

The research presented in this thesis offers an overview of substance use in pregnancy, short-

term health outcomes of newborns and the midwives’ current practices regarding screening 

and referral pregnant women who use substances in Australia. Overall, the findings of the 

reviews and empirical studies suggest women who use a substance during pregnancy are 

socially and financially vulnerable. These vulnerabilities may influence their exposure to 

substance use and adversely affect the health outcomes of the newborns. Study 1 of this thesis 

contributes to identifying those vulnerable factors and estimating the short-term health 

outcomes of the newborns. Identifying this group and addressing their social determinants of 

health is an important public health task. The retrospective study (Study 2) offered an up-to-

date situation of substance use among pregnant women and the relationship between 

substance use and short-term health outcomes of newborns. The findings of Study 2 also 

suggest that despite having state- and territory-initiated guidelines for screening, many 

pregnant women continue to use substances during their pregnancy. Study 3 helped identify 

the barriers midwives face in screening and referring to substance-using pregnant women. 

However, generalisability was a limitation of Study 3, as it is a global literature review. Study 

4 addresses much of that limitation as it provides an in-depth understanding of the barriers in 

the Australian context. This qualitative study also helped to examine the facilitators of 

screening substance use in pregnancy. Thus, the findings of each of these four studies are 
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complementary to each other, and, together, they offer an important set of information for 

public health interventions. 
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Appendix D: Interview guide 

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     

1) General questions on screening: 

a. Can you please tell me your age? A range will do, e.g., 30-40 or 40-50? 

b. How long have you been practicing as a midwife? 

c. Can you briefly tell me about your work? What is your role in the antenatal clinic? 

d. Are all pregnant women screened for alcohol and/or drug use during their initial 

antenatal appointment? 

2) Questions on barriers and facilitators to screening and referral of pregnant 

women who use alcohol and/or drugs. 

a. (if the answer is ‘no’ to question ‘d’) When do you screen women who use alcohol 

and/or drugs and refer for specialised care?   

b. What screening tool do you use for screening alcohol and/or drug use in pregnancy? 

c. Can you outline what occurs after screening a pregnant woman for alcohol and/or 

drug use?  

d. If a woman identifies as a pregnant woman who uses alcohol and/or drugs, what 

guideline do you follow to refer the woman for specialised care?    

e. What support do you receive from the organisation you work for in screening and 

referral of pregnant women who use alcohol and/or drugs?   

f. What are the challenges/difficulties you have experienced in screening and referral of 

pregnant woman who use alcohol and/or drugs? How have you managed those 

challenges? 
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Appendix E: Participant Information Statement and Consent Form 

 

                                            Participant Information Statement and Consent Form 

                                

                                                                                                                        

 

1. What is the study about? 

You are invited to participate in a study title “Facilitators and barriers to screening 

and management of women who use alcohol and drug in pregnancy: Midwives’ 

perspectives.”  We aim to identify barriers and facilitators to screening, treatment and 

management of women who use alcohol and/or drugs during pregnancy. 

 

2. Do I have to participate? 

Being part of this study is voluntary. If you want to be part of the study we ask that 

you read the information below carefully and ask us any questions. 

 

You can read the information below and decide at the end if you do not want to 

participate. If you decide not to participate this will not affect your relationship with 

La Trobe University or any other listed organisations.  

The research is being carried out by the following researchers: 

Ms. Helen Tosin Oni, Dr  Mofi Islam, Dr Melissa Buultjens, Prof Mohamed 

Abdel-Latif  and Professor Deborah Davis 

The research is being carried out in partial fulfilment of a Doctor of Philosophy under the 

supervision of Dr Mofi Islam, Dr Melissa Buultjens, Prof Mohamed Abdel-Latif and Prof 

Deborah Davis. The following researchers will be conducting the study: 

Role Name Organisation 

Chief Investigator   

Associate investigator 

Associate investigator 

Associate investigator 

Postgraduate Student 

Dr Mofi Islam 

Dr Melissa Buultjens 

Prof Mohamed Abdel-Latif 

Professor Deborah Davis 

Helen Tosin Oni 

La Trobe University 

La Trobe University 

Canberra Hospital  

University of Canberra 

La Trobe University 

Research funder This research is supported in kind by La Trobe University. 
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3. Who is being asked to participate? 

You have been asked to participate because: 

• You are a midwife currently working with pregnant women in an antenatal or a 

perinatal setting. 

 

4. What will I be asked to do?  

 You will be asked to participate in a telephone or face-to-face interview. The 

interview will take approximately 45 minutes. The interview will be audio recorded 

and transcribed. 

 

5. What are the benefits? 

Though the study may be of no benefit to an individual participant, the outcomes of 

the study may inform guidelines and frameworks that will strengthen routine 

screening, treatment and effective management of women who use alcohol and/or 

drugs during pregnancy. The expected benefits to society in general are that the policy 

makers will have an understanding of the current practice in regard to the screening 

and management of women who use alcohol and/or drugs during pregnancy and this 

will inform future guidelines. The outcome of this study may also inform a framework 

that promote detection of alcohol and/or drug use during pregnancy and minimise 

adverse health consequences of both mothers and their newborns. 

 

6. What are the risks? 

There is no harm foreseen to you for participating in this study. However, you may 

experience emotional distress when discussing the potential adverse pregnancy and 

neonatal outcomes such as fetal alcohol syndrome and increased risk of maternal and 

infant morbidity and mortality rate - associated with alcohol and /or drug use in 

pregnancy. In the above instance or if you experience something that you aren’t sure 

about, please contact us immediately so we can discuss the best way to manage your 

concerns. 

 

Name/Organisation Position Telephone Email 
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Dr Mofi Islam 

Dr Melissa 

Buultjens Miss 

Helen Oni 

Chief 

Investigator   

Associate 

investigator  

Postgraduate 

student 

0394792639 

0394796502 

 

 

mofi.islam@latrobe.edu.au 

m.buultjens@latrobe.edu.au 

 

 

7. What will happen to information about me? 

We will collect and store information about you in ways that will not reveal who you 

are. This means you cannot be identified in any type of publication from this study.  

We will keep your information for 5 years after the project is completed. After this 

time we will destroy all of your data. 

We will collect, store and destroy your data in accordance with La Trobe Universities 

Research Data Management Policy which can be viewed online using the following 

link: https://policies.latrobe.edu.au/document/view.php?id=106/.  

The information you provide is personal information for the purposes of the 

Information Privacy Act 2000 (Vic). You have the right to access personal 

information held about you by the University, the right to request correction and 

amendment of it, and the right to make a compliant about a breach of the Information 

Protection Principles as contained in the Information Privacy Act.  

 

8. Will I hear about the results of the study? 

We will let you know about the results of the study by sending you a copy of the peer 

reviewed papers, if you are interested. 

 

9. What if I change my mind?  

At any time you can choose to no longer be part of the study. You can let us know by: 

1. Completing the ‘Withdrawal of Consent Form’ (provided at the end of this 

document); 

2. Calling us; 

3. Emailing us 

Your decision to withdraw at any point will not affect your relationship with La 

Trobe University or any other organisation listed.  

mailto:mofi.islam@latrobe.edu.au
https://policies.latrobe.edu.au/document/view.php?id=106/
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When you withdraw we will stop asking you for information. Any identifiable 

information about you will be withdrawn from the research study. However, once the 

results have been analysed we can only withdraw information, such as your name and 

contact details. If results haven’t been analysed you can choose if we use those results 

or not.  

 

10. Who can I contact for questions or want more information? 

If you would like to speak to us, please use the contact details below: 

 

Name/Organisation Position Telephone Email 

Dr Mofi Islam,  

Dr Melissa 

Buultjens 

Miss Helen Oni 

Chief 

Investigator   

Associate 

investigator  

Postgraduate 

student 

0394792639 

0394796502 

 

 

mofi.islam@latrobe.edu.au 

m.buultjens@latrobe.edu.au 

 

 

11. What if I have a complaint? 

If you have a complaint about any part of this study, please contact: 

 

Ethics Reference 

Number 

Position Telephone Email 

2000001068 Senior Research 

Ethics Officer 

+61 3 9479 1443 humanethics@latrobe.edu.

au  

 

 

Consent Form – Declaration by Participant 

I (the participant) have read (or, where appropriate, have had read to me) and understood the 

participant information statement, and any questions have been answered to my satisfaction. I 

agree to participate in the study, I know I can withdraw at any time. I agree information 

provided by me or with my permission during the project may be included in a thesis, 

presentation and published in journals on the condition that I cannot be identified. 

mailto:mofi.islam@latrobe.edu.au
mailto:humanethics@latrobe.edu.au
mailto:humanethics@latrobe.edu.au
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I would like my information collected for this research study to be: 

 Only used for this specific study; 

 Used for future related studies; 

 Used for any future studies 

 I agree to have my interview audio and/or video recorded  

 I would like to receive a copy of the results via email or post. I have provided my details 

below and ask that they only be used for this purpose and not stored with my information or 

for future contact. 

 

 

 

Participant Signature 

 I have received a signed copy of the Participant Information Statement and Consent Form 

to keep 

Participant’s printed 

name 

 

Participant’s 

signature 

 

Date  

 

Declaration by Researcher 

 I have given a verbal explanation of the study, what it involves, and the risks and I believe 

the participant has understood; 

 I am a person qualified to explain the study, the risks and answer questions 

Researcher’s printed 

name 

 

Name Email (optional) Postal address 

(optional) 
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Researcher’s 

signature 

 

Date  

 

* All parties must sign and date their own signature 
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Withdrawal of Consent  

I wish to withdraw my consent to participate in this study. I understand withdrawal will not 

affect my relationship with La Trobe University and any other organisation or professionals 

listed in the Participant Information Statement. I understand the researchers cannot withdraw 

my information once it has been analysed, and/or collected as part of a focus group. 

 

 I understand my information will be withdrawn as outlined below: 

✓ Any identifiable information about me will be withdrawn from the study 

✓ The researchers will withdraw my contact details so I cannot be contacted by them in 

the future studies unless I have given separate consent for my details to be kept in a 

participant registry. 

✓ The researchers cannot withdraw my information once it has been analysed, and/or 

collected as part of a focus group 

 

**if you have consented for your contact details to be included in a participant 

registry you will need to contact the registry staff directly to withdraw your details. 

 

I would like my already collected and unanalysed data 

 Destroyed and not used for any analysis 

 Used for analysis 

 

Participant Signature 

Participant’s printed 

name 

 

Participant’s 

signature 

 

Date  

 

Please forward this form to: 
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CI Name  Helen Oni 

Email   

Phone   

Postal 

Address 

 La Trobe University, Health Science Building 2, Room 210 Vic 3086. 
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Appendix F: Ethics approval (qualitative study) 

 

Dear Mofizul Islam, 

 

The following project has been assessed as complying with the National Statement on Ethical 

Conduct in Human Research. I am pleased to advise that your project has been granted ethics 

approval and you may commence the study.  

 

Application ID: HEC18095 

Application Status/Committee: Science, Health & Engineering College Human Ethics Sub-

Committee 

 

Project Title: Facilitators and barriers to screening and management of women who use 

alcohol and/or drugs in pregnancy: Midwives’ perspectives  

 

Chief Investigator: Mofizul Islam  

 

Other Investigators: Melissa Buultjens, Professor Mohamed E Abdel-Latif, Professor 

Deborah Davis, Helen Tosin Oni  

 

Date of Approval: 27/05/2018 

Date of Ethics Approval Expiry: 27/05/2023 

 

The following standard conditions apply to your project: 

 

- Limit of Approval. Approval is limited strictly to the research proposal as submitted in your 

application. 

 

- Variation to Project. Any subsequent variations or modifications you wish to make to your 

project must be formally notified for approval in advance of these modifications being 

introduced into the project.  

 

- Adverse Events. If any unforeseen or adverse events occur the Chief Investigator must 

notify the UHEC immediately. Any complaints about the project received by the researchers 
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must also be referred immediately to the UHEC.  

 

- Withdrawal of Project. If you decide to discontinue your research before its planned 

completion, you must inform the relevant committee and complete a Final Report form. 

 

- Monitoring. All projects are subject to monitoring at any time by the University Human 

Ethics Committee.  

 

- Annual Progress Reports. If your project continues for more than 12 months, you are 

required to submit a Progress Report annually, on or just prior to 12 February. The form is 

available on the Research Office website. Failure to submit a Progress Report will mean 

approval for this project will lapse.  

 

- Auditing. An audit of the project may be conducted by members of the UHEC. 

 

- Final Report. A Final Report (see above address) is required within six months of the 

completion of the project. 

You may log in to ResearchMaster (https://rmenet.latrobe.edu.au) to view your application. 

Should you require any further information, please contact the Human Research Ethics Team 

on: 

T: +61 3 9479 1443| E: humanethics@latrobe.edu.au. 

 

Warm regards, 

 

Human Research Ethics Team 

Ethics, Integrity & Biosafety, Research Office 

 

 

 

 

 

 

 

https://protect-au.mimecast.com/s/xMotCK1qMZu7997UvqZhA?domain=rmenet.latrobe.edu.au
mailto:humanethics@latrobe.edu.au
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Appendix G: Ethics approval (quantitative study)  

From: Tinny Hon [mailto:Tinny.Hon@cancerinstitute.org.au] On Behalf Of ETHICS 

Sent: Friday, 27 April 2018 4:57 PM 

To: Mofi Islam <Mofi.Islam@latrobe.edu.au>; Abdel-Latif.Mohamed@act.gov.au 

Subject: RE: Ethics application for a data linkage project - maternal substance use during 

pregnancy and its impact on newborns and children: durational, temporal and spatial 

variation 

 

Hello Mofi and Abdel-Latif, 

 

Reference:         2018HRE0206 

AU/RED Ref:     HREC/18/CIPHS/6 

Study Title:      Maternal substance use during pregnancy and its impact on newborns 

 

Thank you for your recent submission to the PHSREC. The Committee reviewed your 

response on 11 April and have granted ethical approval. 

 

Best regards, 

Tinny 

 

REGIS will replace AU RED and Online Forms in 2018. For information about the 

transition, visit the REGIS website. 

Tinny Hon | Manager, Research Ethics | Executive Officer, Population and Health 

Services Research Ethics Committee 

T (02) 8374 5662  F (02) 8374 3600  E tinny.hon@cancerinstitute.org.au 

 

Cancer Institute NSW 

Level 9, 8 Central Avenue, Australian Technology Park, Eveleigh NSW 2015  

PO Box 41, Alexandria NSW 1435 

 

cancer.nsw.gov.au 

 

 

mailto:Tinny.Hon@cancerinstitute.org.au
mailto:Mofi.Islam@latrobe.edu.au
mailto:Abdel-Latif.Mohamed@act.gov.au
https://regis.health.nsw.gov.au/
mailto:tinny.hon@cancerinstitute.org.au
http://www.cancer.nsw.gov.au/
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Appendix H: Poster presentation 
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Appendix I: Award 

 

 

 

 




